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TEST SERIES INFORMATION

Unit name and model number: C450

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: MNone

Date Rev'd: 03/11/2002 Aged: 03/27-04/01/2002 Tested: 04/04-15/2002

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.
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AGING DATA SHEET
UNIT: JoTue, USA - 450

DATE: 03 -3 -2002.

Hr# | DATE | TIME | TEMP TFEg“.[J’ Hr# | DATE | TIME | TEMP | TEMP
Py [ 1 2
1 2262 |00 | 8977 Nilabe 26
2 h Jsoe | Yo | D 27
3 b |J900 [ 85 | leld 28
4 |3-26-02] 1320 | BSO | IL® 29
5 |4 | 34 | LY9 30
6 1 |sto [ HYl | LoT 31
7 [ ILp | HIS | 148 32
8 |H-i-02] \340 | Gl 114 | 33
9 i Y40 | 444 (.94 34
10 v Isqp] L1 | LY 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50

COMMENTS:




LOKEE TESTING LABORATORY.

13235 PRAIRIE CIRCLE EAST, SUMNER, WA 98390-T250

Phone (360)-89T-9685
To: Robert C. Marshall, Jr., US EPA
From: Chip Wadington, LoKee Testing Laboratory
Subjeci: Wood Stove Certification Test Notification
This is to notify EPA that:
Manufacturer's Name: JOTUL USA INC,
Address: 400 Riverside Street
Portland, ME 04104
Contact: Roger Purinton
Phone: 1-207-797-5912
&4SDp
has scheduled the Model G400 Tor certification testing at LoKee according to the
following:
Dates Date Notification | Date Notification Testing Activity
Scheduled Sent Canceled (il any)
1/1-4/02 11/7/01 None
1/7-11/02 11/7/01 None
1/14-18/02 11/7/01 None
1/21-25/02 11/7/01 None
1/28-2/1/02 11/7/01 None
2/4-8/02 117101 MNone
4/15-19/02 3/13/02
4/22-26/02 313502
4/29-5/3/02 3/13/02
5/6-10102 3/13/02




[LOKEL, BTy

April 4, 2002

Mr. Robert C. Marshall, Jr.

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Marshall:

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

Jotul North America:
C450

If you have any questions please feel free to call.

Sincerely,

(D e
-:méq Wadington
Owner




LOK

April 4, 2002

Mr. Robert C. Marshall, Jr.

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Marshall:
On April 4, 2002 at 9:00 am PST, Irvin Keefer waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:

Jotul North America:

C450
If you have any questions please feel free to call.
Sincerely,

C(jp
Chip Wadington

Owner
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer; Jotul USA, Inc.
Model Identification: Ca50
Stove Type> 1=cal,

2=noncat, 3=pallet: 2

Laboratory Mame: LoKee Testing Laboratory
Laboratory Contact: CHIP WADINGTON

Telephone no.: 360-897-9685
Test Dates: 4/5-15/2002
Test Mathods Used
Method 28/0ther: 28
Sampling Method. 5H
Burn Emission Heat Wtd Avg
Run  Rate Rate Output {g/hr)
no. (kalhr) (a/hr) (Btulhr) 4.42
2' 099 5.61 11838
3+ 115 3.27 13867
4 % 126 8.19 15193
7 % 1320 3.58 15676
6 4 289 3N 36054
5 114 3.54 13746
10
8 |- L 3
5
b
€ gl
-%
L
d =
— —
e
2 1 1. E—— i i
0.5 1 15 2 25 3 a5
- Dry Burn Rata {kgihr) S -
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COMPUTER INPUT DATA SHEET #1

Client: JﬂTULl U@I’—‘I-

address: 400 RIveRSIDE STReET / PO . BOX 1157
PORTLAND , MAINE Q4|04
phone:_Z00-197-5912  Fax: QD -532-0523

Run No.: Z Date of Test: Qﬂ -ﬁ "iﬂﬂz: Burn Rate: .‘3‘1"311 -

w

Model No..__CHS0O Emin [Imin-1.26 [ fan
Stove Type: _[] Cat NonCat [ Pellet [ J1.26-1.9 [Jmax __ [inser
e - e

Dry Gas Meter Y Factor: H'ES 4 Post Leak Rate: .@ Y cfm  Time: = &5 min.
(0.000) (Data Sheet #2) (.000) (Data Shest #2) {000) (Dala Sheet #2)

Dry Gas Meter Volume: YANM E = ef
(00.000) (Data Sheet #2)

Stack Flow: e dscfm  AH_____ :20%  *inHO
(00.000) (Data Sheet #2) “"1.000) (Data Sheet #2)

Maximum Vac.: L I.';" ¥ Barometric Pressure: 299 S “in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H»0 Caplured: 1.5

(00.0) (Data Sheet #3)
=« ¥ o 5
Eront Half Catch % Of Total,__ /5. 19 % Total Particulate Catch:_|, 1245 g

(00.00) {Data Sheet ¥6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: (5699 %
(00.000) (Data Sheet #7) y

Parficulate Emission: . .3 g gridsct
{0,0000) (Data Sheet #7)

Relative Huridity HG.0 " o RH AmbientMoisture;___ | 0 ~ % H0
{00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Heat Output (EPA Default); Il 4549 °  BTUMr

(00,000.0) (Data Sheet #3)
Actual Coal Bed Weightt___ 2.2 bs.  Test FuelWeight___/.5 "~ mbs.

(00.0) (Data Sheet #8) (00.0) (Data sheet #8)
Fuel % Moisture (dry): 72,453 T w (wet): [38. 296" w
(00.00) (Data Sheet #10 [wood stove] or #11 [peliet slove])
Fuel Higher Heating Value (dry): ~— _ BTUb.
(0000) (Data Shest #11)
Stack Stalic Pressure: -,04 g “in. H;O
(-0.000) (Data Sheet #12)
4
Temperature (Average Room) Combustion Air: pE L o
(00) (Data Sheet #14)
== Cll! .2 'l
Stove Temperature Change: & oF

(+- 00.0) (Data Sheel #14)



TABLE 1 ----- RAW DATA

CLIENT : Jotul USA, Inc. TEST No. : 2

MODEL : 450 DATE : 05-Apr-02
T R R R R R E 22 EXI TSI TR R DA ZES S S80S0 2 24 b b 2t b a bbb bl i b

TIME METER DELTA METER PERCENT PERCENT 502
READING H TEMP . CO Co2 COCENTE.
(MIN.) (C F) (IN. H20) (DEG. F) { % ) { %) PPM

BEEESSSESs SESSSossE SESEESEEE SSEEEEEEE EESsSSSSs== SE=ESSSSEHEE EEEEEEEES
0 B83.500 0.150 a7 1.81 5.90 600
5 B85.000 0.430 a7 0.73 12.30 350
10 B87.654 0.160 a7 0.84 3.90 575
15 B89 .271 0.150 a7 1.03 4 .80 &00
20 890.821 0.160 a7 1.02 7.90 575
25 892.439 0.120 87 1.42 7.60 &650
0 B93.870 0.130 ae 1.41 7.70 625
is 895,353 0.150 86 1.21 9.20 &00
40 896.897 0.190 86 0.97 11.80 525
45 B98.662 0.230 86 0.78 13.10 475
a0 900.613 0.210 86 0.89 10.70 500
25 902 .465 0.230 a7 0.87 11.50 475
&0 904 .423 0.260 a8 0.45 13.10 450
&5 906 .496 0.260 a8 0.52 12.30 450
70 908.569 0.260 a9 0.37 11.10 450
79 910.650 0.250 a0 0.49 10.30 450
go 912,739 0.230 90 0.68 9.50 475
BS 914.718 0.230 ag 1.00 8.70 475
90 916.697 0.110 90 3.42 5.50 675
95 918.090 0.120 a0 1.66 8.20 650
100 919.537 0.1&0 as 1.24 8.70 575
105 921.160 0.210 as 0.94 8.20 500
110 923.034 0.230 a0 0.87 8.20 475
115 925.013 0.230 a0 0.82 8.10 475
120 926.991 0.250 91 0.77 8.10 450
125 929,089 0.250 91 0.63 8.40 450
130 931.187 0.280 91 0.56 8.40 425
135 933.407 0.280 a9z 0.43 8.80 425
140 935.636 0.250 92 0.78 7.60 450
145 937.741 0.200 a9z 1.13 6.10 500
150 939.636 0.200 93 1.07 6.20 500
155 941.538 0.200 a2 1.11 6.30 500
160 943 .433 0.230 92 1.19 6.30 475
165 945.428 0.230 92 1.27 6.30 475
170 947 .423 0.250 a0 1.37 6.80 450
175 949 .513 0.230 a0 1.51 6.10 475
180 051.493 0.250 S0 1.47 &, 00 450
185 953 .584 0.230 21 1.55 &.00 475
190 955.572 0.230 a1 1.69 5.90 475
195 8957 .560 0.230 91 1.7T5 5.80 475
200 959.548 0.230 21 1.88 5.60 475
205 961.536 0.200 91 1.99 5.50 200
210 963 .425 0.190 91 2.09 5.50 525
215 965.224 0.200 91 1.99 4.90 500



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
100
105
3110
ils
320
325
330

967.113
968,512
970.711
972.503
974.296
276.082
977.868
979.654
981.440
983.226
285.012
286.738
288.660
990.521
992.276
994 .231
995.984
297.738
999.492
1001.245
1002.999
1004.673

0.190
0.1590
0.190
0.190
0.190
0.190
0.190
0.190
0.190
0.190
0.1590
0.210
0.210
0.210
0.210
0.150
0.1350
0.150
0.190
0.150
0.180
0.180

91
91
90
a0
a9
a9
a9
a9
a9
a9
a9
a7
87
11
86
B4
Ba
Ba
B4
Ba
B4
B4

e el el e el el e e e e L Y

.08
.35
.89
.67
.67
.50
.48
47
1
.54
.38
.45
.46
.53
.52
.54
.52
.63
.42

.38
.34

= = - U A O - - Y A < R R R -

.90
L0
.50
.50
LT0
LT0
.50
.50
.50
LAD
30
L0
.30
-1
.50
A0
A0
40
.30
.30
.20
.20

525
525
525
525
525
525
525
6525
525
525
525
500
500
500
500
525
525
525
525
525
550
550




TABLE 2---RAW DATA

CLIENT : Jotul USA, Inc. TEST Ho. 2

MODEL : C450 DATE: 05-Apr-02

T LIl LR R R R R s ELTE R RS AR AR R AR R R R R 2 R L 2 2 0 00 8 0 b BB khkkkEdw R kb d bk dd
METER CAL. Wt. WOOD

FACTOR (¥} ------ 0.583 BURNED (LB) ====---- 14.5 Lbs
BAROMETREIC WET, FUEL

PRESS. (Fb) ----=-- 29.98 in Hg MOISTURE % ------ - 14.336 %
LEAK RATE Wt. PBART.

POST (Lp) ------ 0,004 cfm COLLECTED ===----- 1.7245 g
HWATER METER

WL, (Vig) ==----- 171.5 M1 VOLUME Vm @ ====--- 121.173 mcf
TEST HC MOLE

TIME (MIN) ------ 325 min FRACTION  ------- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul USA, Ingé. TEST HNo. 2
MODEL: (C450 DATE: 05-Apr-02
*f-ti-i-i--_hi**t!ttttttiiii:l-i-i-i--.lii-'ki'!t*ti*tti***i****‘!t***i****!!*
AVG DELTA AVG PRCNT

H @ ======- 0.21 in H20 0o —-m===- 1.32
AVG METER AVE PRCHNT
TEMP. Tm ------ - B89 deg F o2 ------- 6.93
AVG PEM AVEG BAL

802 mmmmmm- 509 PPM 002/C0  —mmmm-- 5.27



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul USA, Inc. TEST Mo. 2
MODEL: C450 DATE: 05-Apr-02
e T Il LRl e R e R Rt s 22 s e 2 s e R 2R R 2 2 £ 2 R 2 A0 B 0 0 b h b bbb b
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 114.92 dsct FLOW Qed ------- 373.567 dscf/Hr
3
6.23 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 8.073 scf CONCTRT. Cg8 ------ 0.0150 g/dsci
PRCNT PARTC.EMISS.
MSTR Bwga ------- 6.56 % RATE B ------- 5.61 g/Hr
BURN MOLES OF GAS
RATE BR ------- 0.99 Eg/Hr PER Lb WOOD Nt -- 0.44 Lb-mole/Lb
CO EMISSION PART.EMISS.
BATE ~ --====-=- 164.51 g/Hr RATE  ------ 5.65 g/Kgdry

& fuel
165.83 g/Kgdry
fusl



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, IncC. TEST Ho. : 2
MODEL : C450 DATE: 05-Apr-02
e P T T T RS LIS R R RS LA R AR A AR AR AR AR R R R R AR RN R RE RS TR R R D R
TIME PEM PROPETHM. PROPETH
INTEVAL w RATE VAR. RATE VAR.
Ti Vi PR AVERAGE
=====mEEE EEESESESEEE SESSESSESE SSESSSmEESE EEEEEEEEE EmEsEEEsmsEEsSE= EEEEESESST

L 856.1 a6 100

10 884 .2 100

15 884.5 100

20 B84.7 100

25 BAS. 0 100

30 BBS .6 1040

35 883.3 100

40 BB2.9 a9

45 B83.2 a9

G0 BR3.4 100

55 Ba1.g8 a9

&0 ga4.1 100

65 BA&.0 100

70 Bas .2 100

TE BR7.0 100

B0 BAD .6 100

BS BRD .5 100

an BA9.5 100

o5 HA9.5 100

100 891.4 100

105 BA5.3 100

110 8R7.4 100

115 889.5 100

120 888.3 100

125 891.8 140

130 891.8 100

1315 8290.5 100

140 H293.3 101

145 B293.1 101

150 ga2.5 101

155 ga5.8 101

1&0 g893.13 101

165 H93.5 101

170 885.1 101

175 B90.0 100

180 Bagd.0 100

185 BRO .5 100

190 H91.9 100

195 H91.9 100

200 #91.9 100

205 g91.9 100

210 892.1 100

218 g92.0 100

220 892.1 100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
200
305
310
315
320
325
3130
335

o
0
o
O 00 ek 0000 00 00 00 00 R b O

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

95

99

99

99

99

99



ni' =

METER BOX DATA SHEET PAGE # 2 Page: 1
unir:__ (150 RUN: 2 DATE:O4- 5 2002,
MeterBox_DH Y Factor ,‘3133
Leakchecks: 12 " Hg @901 cfm "Hg @ cfm
I35 _"Hg @__J_nfm "Hp @ cfm
nject SO* @ 100 coimin,  Nozzle: Probe @ 38" od _Initial Volume: |, 500
ROTOPRESS [5[SAMPLING RATIO: ]9 _ T 8P 5,00
: METER SAMPLE STACR |DELTA |METER| 502 |ROTO|PUMP
MIN| TIME | READING MDCF DSCFM H | TEMP | PPM | TEMP | VACC
0 [h10[R23,500 5,00 | )5 | Rt |00 34 | 2.0
5| 26(%85.000 3 .43 1350 32140
T 50|25 ) (54 1387- G5 [S. 943 [ 1w | B 157D &1 |20
T 35 |2eq. 771 909.7721 [S:.90 [119 23 [l [ (2.0
20| o |$90.32) 290, 82) 15,991 [ .6 | $) 515180 120
T TR 5 1892.939] 52061 | JC] 31 [6so (3] o
B ool 993,510 |293-870 [S482 03 | T 625 | 8t | 22
¥ <5]395.352 895353 [S0I0 1586 | 600 | 86 | 2.0
017 doo (%L -390 296397 |L.S2b | 19 | 36 225 18 |20
| p5[39% (L [3I8. LT | 1L 23| 8b | Y25 8b |29
T 51000 (> 1900. 13 | 852 | 21] Be500] Bol2.0
% ;490245 902 965 [1.199 .23 [ 3 18] €120
TOPRESE: |, | Y ToTALs{17.308 [2.3) | (63 BP: 30.00
W 197004 423 |908: 913 | 1.585 |12l | 36 4so| 35130
(% 725]906. 490 [0l M9l 17983 2 | $¥|4S50)| 8§ |3.0
730903 .56 [309.5L9 [ 7STZ |2y €9 1950[8% (30
B =50 bso_|910,C50 | 1.558 [.15 S | 450] 90 |3-07]
W] Jolaiz. 14|12, 739 | 1160 |. 2D Qo[4S [du |3e
wTg5[ald. g [OIq g |[Lico [.23] 901475 {3030
W 20916, 47 |9l L9F | S.039 T | 40 |61 | 90 [30
w1 45q13.090 |a18.090 6. B3| T L AU (30 | 9o |30
W j500 (G521 [419:933 15936 16| 9% 1575 | €8 120
5] o3[ q21. (b0 [9ul 10 L Bl 20 | 99 500 %9 |3.0
o] 423.034 | 423.034 [V 1b0 [ .23] 90 1475 G0 4.0
W5 975,013 ] 425013 1160 {23190 415 T 3.0
B _— TOTALS ¢ | 9 (y| 2551072 mvmip"
TOTAL Cu Ft. /,.-? TOTALS: I;’Jq 25 I-{'{-!-ﬂa 21h AVG. BP:
—r

Y



METER BOX DATA SHEET PAGE # 2 Page: 2 of__%

unir:__CH5D RUN: 2 DATE: _OY-05 2002
Meter Box:__ SFH Y Factor A% 3 ¥
Leak checks: [S "Hg @_.D0I ecim "Hg @ fm
/15 " Hg @_1 DU"; = "Hg @ cfm
Inject SO* @ 100 cc/min.  Nozzle : Probe @ 3/8" od  Initial Volume:_{. SO G
[ROTO: PRESS: [ 7. SAMPLING RATID: 19 E BP: 29.9 &
METER SAMPLE STACK |DELTA |METER| S02 |ROTO[PUMP
MIN | TIME READING MDGF DSCFM H | TEMP TEMP | VACC

FFM

Peo0 [A26. 92695911 7.629 (1,25 | 91 |4Sh| Fi {30
25| 25 q29.089 | a79.099] 1.539] .25 |41 |4sp[91 |20
B0 25 G2 Ig] | 931097 | 1agzl.2g (4l [Yzs| 91 [2.0
3525 (933007 | 9433.407] 794% | .28 |92 |49 92|30
W o | 935,636 35,030 7.525. 25| 92 | 4<nl GZ13.0
W gl Y [92734Y1 [ b3 |20 | G2 | S00] 92|50
R [ 929.(36 | 9395k (160] 20 | 93 | S00[ 93130
1S | qy1,$238 | 41538 772|120 |92 |s00|92 | 2.0
1o Q342> [q43.438 | 7.129 .23 | Q2 |WIS|9Z |30
65| 05 [qyS. 428 [A4S Y28 | 7,929 [.23] 92 [M75 [9Z 3.0
[ o qd7.923]941.423 [ 1.ssa] 25|90 [USD[90 3.0
5 slqya sz [ada.Sz [ 1ass |22 190 (Y45 190 (3.0
E‘c: PRESS: F;z_ TOTALS!| 2 %72Y _ngg 109% BP: 294,97
[0 As1.8493 [951. 493 7.550 [, 15 | 90 |4S0 |90 (20
| 95| 455,589 a53.5¢U[ .46 .25 | at [495] 91
1901 3p] 455,572 995573114023 | A 4TS5 191
951 2¢] 457,560 | 95350 [ 1. 140,23 | A1 {41Y QL 3.0

194

91

200 ¢l Qg sy |aca.sHg [ 140l 23 (g YIS
(2051 4] Q1.3 | Y1, 530 |83 .20 |91 | 59D
0| 9 G2.425 (93425 | edeol 19 |91 | 525(41 2.0
28] g1 9¢,S 2 [995.22Y4 | ,0532 [ .20 |41 [S0o[9) 2.0
20 1y W7.013 [967.143 | L.Yep!| 19 191 [528 (91 12,0
2 0o [968.1Z2 | 3602 poMeo] 19 | [92<]91 (2.0
2 pmlonoa 19720211 471 ] 19190 | 52850 2.0
25) 101 972,503 A12.93 [ by | 19| 90 | 545190 |20

TI:JITALE:.WQ =X dlT Tmmcc: L
TOTAL Cu FL. TOTALS: ]L_q‘ 822 5 ,ﬁ ‘%IAUG.EP:

v v




-::I’-j

METER BOX DATA SHEET PAGE # 2 Page: 3
unir: ___CHSD RUN:__ 22 DATE: OY-05- =
Meter Box: 5H Y Factor.__ TE3 *
Leak checks: !5 "Hy @ 20 [ efm "Hg @ cfm
IS “Hg @_2° im __ "Hg @___cm
Inject SO @ 100 ec/min. Mozzle: Probe @ 3/8" od Initial Volumea: |-5ﬂﬁ
[ROTO:PRESS: | |7 SAMPLING RATIO: 19 1 BP: 4,
METER SAMPLE STACK DELTA ([METER | 502 |ROTO|PUMP
MIN| TIME | READING MOCF DSCFM H TEMP | PPM | TEMP VACC
24011720 1974, 29L | AN Y.290] L4319 [ %9 [S5251 89 (20
2451 25 1977, 082 |9, 082 | L-433 (.19 | 39 |525 |89 A0
0] 20[977.%3 977 %8 | L.4¥2 |19 | 49 |Szs |89 |70
55| 251919, LsY]919. LSY] 648> [ 19 | ¥9. |[s25 (85 (2.0
201 99|98 (- 990 [981. yyo | L4983 [ .19 | &9 |s2s [89 |20
25| Uciqe3.2zle 1993, o | L4839 | 89 |325 |89 |0
| p|qgs. 012 (985, 017 [L.48%] .19 [ 89 [s25 (89 |70
25 9% 799  19%9L.198 |Ls32 | 2! | 33 [soo (87 |20
20| 1g00[988 . LLD |988. el | L322 | .21 | 8F |s00 |&] |20
%) 6l990.521 [|990.52) | bisYs | 21| 8L S0 |3k |Z0
200 p992.3 9230 | 39S | 21| B |s00 [Bb |2D
#5593 |AY: 231 [bsY3 [-19 |34 525 [3Y | 20
ROTOPRESS: )7 TOTALS[ 79, 209 R.3 [1053] BP: 24,97
[0 11820[94s agM 995,984 [L.sy> [,19 | 84 [STS [ 34 | 2D
W 9¢|a97. 3% (997138 | (543 |19 | B (525 |84 [ 2.0
3191 301999, 4991 1999.492 ([Lsy3 .19 | 8Y [SES | BY |20
3151 2cliool.2ds lool24ds [ L.S93 | .19 (84 [szs [8Y |20
201 Yp| 107,949 [1v02.999 | 6295 | 13 | 3Y |550] &Y |20
A3 Ychood. 3 [loot-Ld |[Lds | I8 | o [SSO &Y |20
330 5{]
il K 38, T [T | 5o
*| 1300
il I .= ERIBEASI
i BT 4y7. 03 A it
wad IS )
TOTALS: ﬁmvacc- ‘L'U
TOTALCuFL] 121, D3 TOTALE] (,, T3 Llugts_ﬁ}\fs_a_p; :H.j-_?_
v - v o

o



FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Manufach.wer S&S Grade:#25Class Front Size

Date :

61 fiﬁfﬂi

Back Size: 8.2cm Lot No. B = A

Time :

(125 By : b'ﬁlfb’?
11¢m Lot No.: ZB9Z |

- pate: 09 -0 |y _l¥t-loate; O2-10 _ [BY: [ |paTE: |ey:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
LLLE TR 0924 ,g;;ﬂm ; 1924 | Jour & R-2
LF (5155 oazs (S| \S40 " W R-%
[EYA 1 oass |(,119 ) [l i v |R-Y
e | L Le3 oz |, 6RYY Y |aqug | w |R-S
15F | . blad  |09%7 mmgl 943 | v |R-b
HF | bl CAE 942 |
17F | 6196 o9 C, {m;_‘% 1Y
(% | . 6115 Ao | (1% (Qus
Haf | . Q42 64| {1@4@ [9Y¢
1107 | gy 16442 [(bBY 1947
el tjez  Jow> [C udkd ) NS UL OHSD| R-2._|
nzgl Hu4g oAy (qyst ) [1849] = v |R3
1251 YUkl loaus [CMYEe) 11949 ~ v |RY
1Bl 4305 leaus |(4307) |13SD} w H R-S
Hge]  4a3d 047 M2 (5] i WO R-b
LB ] Y44y oaus | (MY YS 952
el u43)__ loaw | (4420 [135>
[gn| 10a»  [oaso |(.43A (954
Gl _uuyl  oast [CUy2RA) 11955
FIT T 0as3 (M5 ) | 1955
Checked by: C l—-)&tﬁw‘ fr> Data:___?\' |D-02. __ Time: L0
BALANCE ROOM EN' ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | wB | DB [%RH
va-orl oo (e £ 199 | HD
od-ip | 1408 “‘:r 26 |45 |




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : _ 02~ | -O3 Time:_1110  By: h_?-ﬁm—
[DATE 02-=|7] _ |BY:[1—|DATE: BY: |DATE: BY:
BEAKER FIRST SECOND THIRD
i WEIGHT TIME _WEIGHT TIME WEIGHT TIME
Y | 1el.2707 [Issa K fol. 2309 ) [ 043 )
147 [ 106959 | jboo [ 109588 ) [A4Y |/ tourey FAHE
142 [ 104054 | jwoi U 1040590 ) 094 § |6 EgreNOK
¥ | (07,5486 (002 | m‘r-ﬁwﬂﬁf}zlﬁ% A-lo
15D |0l.y077 | 12D r"_f%jm:-g_ D"H“rw}
1St | 1061780 [ 1603 [(10 T a4 [
152 | 106533 | 1604 |C [0, Yoa4d | /Jomur (49D
13 | 1056972 | 105 |{ 10S. loasd| ¢ R-)
It | 062982 | (L0 97 fdﬁﬁ: \
1SS | 1071.5137 | Lol E )
ISt | 102 .0302 [1bo7 2,029 A53 D
1S7 | 105.0S6) |\e0% 0539,) 0454 |( JoTuL (M9
1% | (059243 [1L04 : oass | R-2
15 | 100.287% | 1,09 | ( [00.2892)0ASe | )
160 | 1064290 | 161g | (1064296 )] 0957
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB [%RH
-7 [T55 5 Thall [ (77 |7 [ty Lt
| 02-1% [0940 | feee | )| 97| Lfq[Pate: Z.i¢-07
i Time: /o4




SLHODEM LNYLSNOD : €% # 133HS VY.LVA IA0LSAOOM

___,,__ 8 Sh [ LL —L [¢s)e ] Lo-H v

\ . L — Fh wﬁ _.f_ }H_ .m_r 30y £

AR 2L | N =R SOl 1-k0 ] Ch <11 [ 30- Z

&b £l / —~5 | SUEE ﬂ_rwﬂ S bh sl .__x._, s |UREE] 90-h () i

+ LICASS [T
Hy% | 8a aM fg | swi | sieqg mcwm_“ﬂ HY% | 8a am fg | swi | seq E_ﬂ_um_.
SNOILLIGNOD TVLNIWNOHIANT WOOHN 3TVIS

SR R TS8O T =[eez[0Fha] 0L [ [lozzfope| HRIL' | 9
—[520) 30| SLIL | 6gifigord] Toel g Bee[s#hd obzl [P %bl[SAH a1l
L“I.l.rlll.r....:.... . ._1_-

~ | | 3120 | 201G g [SEF|SRA0] OIS | [PNRBl] SH Jul

VT T I:ET #
Ag | swi | ®1EQ pJIYL Ag |ewn) | seq | puooeg Ag |euny | seqg 1514 fg | suny | syeq | toutd

—— — -
~ ralsoze [n] (ssas 29 Al L [3W[ 2505 - 901 [ 3R] CILT[%-H| @
A |vee|srhl| Ak & 00) S2Y |8 hi|gsbe o1 |-t OILI| WM £5)
]
=R 2122 |TFf) ﬂmm_mwﬁrﬂmﬁﬁ Wrh0| 5200 01 | == 2201 | 90-p0] sh0U9Q) | | ShO[{H0] &S]
- e — | _ =l |
Wy | 1122 |0rha | LR S OV B0CE | 60-h0] €89k 50144 [EET [30-80] 0L h SO1 |~ ol 907 L S)
e

A 1088 | - hOl I L1 20D~ |02 |20-h0[ 198\ 2.0} P&y [ OILT[ TR 95

eI FIEET TIETT) P
Ag | swny | ®eQ payL Ag |ewny | sjeg | puoosg Ag | awn | sjeqg 1504 Ag | euny | meq | saxesq
OJ7 —S0- [+© -31va = TNOE ﬂ_ﬁu t LINN




PARTICULATE CATCH / MOISTURE DATA SHEET #3

unit: _CH50 RUN:_ 2~ paTE: OH - & -2002
SCALE |  WEIGHT

SCALE cHECK| LEVEL ZERQED 295.0 ¢ ELE, D

INITIAL : - v 5900 g s90. 0

FINAL : " v’ 555-.11'_9_....._%5‘ o

IMPINGER #1 #2 #3 # 4
| FINAL WT 155,82 | 599.0 4% ) A7 ¥
INITIAL WT wl1k.0 S84 b 434.0 | 290,
neTwrorams | 136.%. 9.4 . 3.) ] Ja.5-

TOTALCATCH:___[ "/ 1 5 GRAMS Hz0

¥

FRONT HALF
BEAKER # ___!_-5‘5’
FILTER # \WF DESC. ACETONE
FnaLwTg | [ A0 |7 ° FINALWT @ 102, 1871 l
wnmaLwrg | G7ED | v nmaLwr g | 02,0297
| NETWT g oD Al NET WT g S5
voLpesc.m| IS ‘"
BACK HALF
FILTER # IR
FINALWTg | JORS |7 -
INITIAL WT g HQ@% v
BEAKER # ts7? 158 159 W=D
DESC. ACETONE | METHCHLOR | Ho0 Ho0
FnALWTg [/05.4687 ] [06.00 mﬂ-ﬁq%jmm&::ﬁﬁ?
NmALWT g |/05.0559 1 105.9239] 1002872 |06 4186
NET WT g Mg LOI8H ép? 079649 L 8Y3|F
vouoeseml |15 % 75 15 ] 180 - ] (355 )



Dates: From_|"20-700| WOODSTOVE DATA SHEET #4-4 Scale: __Sartoriug
Through_22. -/ &-=00 3 SCALE QA SHEET Modal: _A1205
SN :_37010004
1% il ksl "ﬁ:rﬂf Tech | Date | T Eﬂ: :ﬁ % RH
. VoIt welg weight | Te ime_| B !
722,973 10.0002 |_|.poo3 | 100 |od| (20|05 78 | [ | HF |
%_%%m l.gooi | . 0499 H’-“wn-% [0co[18 |\ EZ
‘ N9g| a0 100 |l '{QSE?_'%?' )
/000003 | 4, 1.0p00| 0759 | Pee | 11-25| 15D [ a7
/00,0001 "q,%% (D000 | 1000 | BetA)- ss 174 | N 1Y%
f6p.006! | Jo.0o00| . 9997 | 0199 %u—,_@ 22 | ) 2
_ﬂﬂ% ).0-DCD)| _1.0000 r'mtﬁ.%ﬂﬂ 73| ( 3
99.4 10600 :2%44 0799 f2aljois| 75| N | Yl
49.9913| . 10.0000 7] .0717% N2411925( 12 ) | 46 |
Jo0.00p0 | 10.000¢ | .997¥% | 017 H3p| pss| 4| /[ | HS
@l ranq] loool 0o | g9 L1Q-OLLJ0 L) \__[4S
100.0008] JoPos0| 27 | . [ooo o-R 20| 28 1 ) | 47
o) | 10.0000] | A19%| .love | N 0\-09| 1600 | 1 /1 47 |
%%ﬁ a9 1179 | .jogo oirial gl 741/ 1Yé
q9. %% 4.9977] . a1 ] . Jo0d [&=Pplra[gpnlis [\ | N3
00.0000|_10-000] | 1.0000 | Jao( [BE[Oi-y 13851 I | / | NS |
G OF% | 1,999 | 19999 | 1000 [Wrl-26[YS | T2 | ( )
28 9 | 10.0000] Leodo | 10999 | edloi-28[00s | 14 | Y
50,003 [0.0000| J.ocoD| . D393 %@ffﬂ 3o e | /1 Y7
ﬁqﬁ 48997 | 10000 .1000_ o1-2912300| 11 \ Y
'éDﬂ.ﬂcﬂl ln.o0e | 10000 | Tooo |Wwa— | pid)| 2200 ia f} 3%‘
9 9999 9 .999%9 aq9 s/ o131 05
00D | Q.Qﬁ?-‘f%an .{gm@ ﬁﬂ@lﬁﬂ? S LUS
10.0003] 4.a994] 0001|1000 [ leaddljeds| 23 | / |47
100.00ay | _Jpoon| 9998 | 0997 mflog&ﬁaf =53 | (157
l0g-0901| [0.0000| 7. g0 | . 1000 ga-01 oo Y |} [ 47
Jop.0002] (0.00p1| 1. 00vo| 0999 | N 03011225 T J | Yz |
a6 aea| 4000001 __9%a | OTR | lpaog| 110 | - [\ 1“4
q9.9| 94991 Looap | . o |02l pds | 10 |/ [HS
a9%7] 10.0000] 996 | 0939 | her [oni0 |pdao [ Y | € ¥
3999 | [0.000] | _.9%9 | 0379 |bg= |a3-10 [y 105|216 | ) s
9907 |_a.9999 | ].Ooea| .0 | _E:/m-u 1935 | N3 [/ 143
da. 478 9.570]__ [.oonb| .o 0213/ 1790175 |, [
24,9 | 1o.0mwp| 9971 .rr:jm__gg;/ v s | 4 | /7 3%
AR _9.999 | 00w | -, 1600 oa- {20 [ 24 |\ 143 |
1000000 Jo.000d 100601 sop0 [t pactsnso| 24| /|41
97218 9999 | 271|000 [N loa-le 1045 T3 | 1Y)




! Dates: From_& /G w/oo2  WOODSTOVE DATA SHEET #4-4

Through SCALE QA SHEET e
t Dry
100g 10g 109 L. R mo | Bub | Bub | sru
weight weight | _ weiht _ B“};‘;ﬁ E uzl_:l_ ;;q} C_ 117196
e e L brlo2]/55s | N\ 177 [ 42
00.0000] 94°A9| ,9999] .0998 | B T T AT
[00-0001 | 9.9999 4999 ] 0717 | N loxiB |() C g 9
—L00_10.0000 T 1900 (Joe -t 020 S TR
joo. ool .53 L[, 000 29 4 oao | (172 1 Ys
1bo.003 Jo. [. 0000 D ‘LH““E rlas N1 us
99.997] 9.9995 | . 999% ‘F W.ﬂ.‘u— AEIEREES
P ﬁ? = o3-lplazol 7 | 99 (43
2. o] Q'. :fﬁﬁ' L% . g@ h‘hﬂ'ﬁ—n% ‘l\ =9 L':i._
0 1 g ol oo LA L0 L
9] x| 1,000l 1 o A ANAEECEES
| BAT| 10,2000 M'_ﬂfﬂ}_%ﬁ 1520 o BT CE
| 100.0vopl 9999 G993 { . 09 ool 1825 7 | 1145
1goccol | T9.00M 1,000 | "gﬂfjij %@2, e L 19z 4US
f?";f 2:‘?? ”‘;f‘%' ;3@33 1000 | W | oud 4308 :} 1% ,_4';
T : 106 25 | |00 '
49.77R |/ ool /,0000 ] 1001 |\ Jox: A
Kkl ;D.mmmgf; m;’gﬁ { o Lr?—
T G e e I e[ Bso L | 54 197
79291971 /p.0000 | 9999 072 v 2517 | 7% | 97
T {0,000 | [:00001 o7 L MOV SIS TET
W29 To,0000] 4.0000] | 077 TP EIC A
Qo R 9.999% | 9999 | . 1000 ol sl = | U
4. 9999 |10, o0 fopnn| 0999 | M- =TI
(100201 (g o9 0999 Dgalowulonfoh | 75 18
ST e e B P
99, : ‘ AOuN (

9924299 | _10.001| 2929 .%E;F W&%‘lf = 3% (9%
BT A i Al 77 W e Ao
100000019 F999] 99971077 jclotliol > IFT
diegronl 9. 97N 099% | -3 7% | 4@
A L R - < T 25 44

[19.0001 | 1,000 EQ%P Koo Todf ] Az ¢ 175 |9
L e o BT o=l
_% X AMATY] B e e e "“'j ﬂfg-%g—




UNIT :

BLANK PROCESSING DATA SHEET # 5

(450

BLANKS D

ONE : 02 =20 - Jood

RUN: Z DATE:_Q4Y-05-2002

| BEAKER

A

B

C

200 ml ACETONE | 75 ml

DICHLOR [ 200 mi

WATER

FISHER OPTIMA
LOT #/171SS

FISHER OPTIMA
LoT # 994 9

S0 LATES
&m?#écgﬁ -
TISTILLED

FINAL WEIGHT

[0%.90(5

[0b. 209]

1002604

TARE WEI

gHT | /0%.9007)

| 0. 30bY

| Ole

Vol O

NET WEIGHT

,000% +

IIME

004

TARE BEAKERS INTO DESC : TIME : /405 _DATE :__ &3S ~doo2

DATE :02-16

BY : i~ DATE : C2-17BY :pf-DATE :__

BY :

BEAKER

1 ST WT | TIME 2 NDWT

TIME '|3aRDWT

TIME

A

10§.9002| 1749 ([I07.9007)

L")

] 1

B

1850 r%:néa*f”

(!

166.206%

C

100966 | 1351 (106,960

,J:,;u'?: i

FINAL BEAKERS INTO DESC : TIME : /25 pATE:_©2-/8 ~ROOL

DATE :p2- /19 BY : ﬂf#*’DATE: @af
WT

BY : n~DATE :

BY :

| BEAKER

1 ST WT | TIME

TIME 3 RDWT

TIME

163901 Joan {108 9

04N "~

1063089] 1032 ({Jpe.26)

0418 v

)

lobauid| 1089 [ 10656,

0uq

FINAL QC

TR

TARE QC
]

DB |%

54

E‘.r =
by 7| L

&d-

BY | wi

DE

I

-

/2

[555

L T | Ui .

&

TME | B 7
S

(AlS |

s

7
\
&

o2
/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onr:_ (CHSD RUN: 2. pate: 04-05-2002

BLANK CALCULATIONS

Acetone : OO g+ 200  mi= , 000004 gimi
Dicholoromethane : _ OO0 17 g+_75 mi= 000023 g/mi

Distilled Water: __+O004 g+_200 mi= _DOOOHZ _ giml

FRONT HALF CATCH
FILTERS : ;Qﬁf{g_"-g- J 7« (0000 g)s . 0DU g
Told

W of Fillars Bilank Valua | Filler

BEAKERS: 1274 .7g- 115 :{@' ood g)= _ 41571 g

Total Catch il Acabornis Blank Valus | mil Acstons

TOTAL FRONT HALF CATCH: . 7897 g

BACK HALF CATCH

FILTERS : ;2':!?2" s "'g-_ -'i . ) { 0000 gI:I ’ %lj ;
Total Catch # of Fiters Blank Valua / Fiter
BEAKERS : - - s
Acetone : -qfiﬁ'g- J'?SFT,[;M= L‘“'E-[ g-
Total Calch miAcolone  Biank Value / mi Acelong =

0787+9-_15 'Dﬁqmmz}. )= 0110 5

Total Cateh mi Dichloremethans  Blank WValue { Dichioromat hana
Water : fﬁ"f?g g— 355!’ Qoono2 g)= fr‘g%{‘ﬂ E"
Tﬂﬂm Elani Wiy | VWaler
TOTAL BACK HALF CATCH: 1249 ‘o

totaLcatcH: _ [ J2HS g

% FRONT HALF : L5 7
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TEST DATA SHEET #8

unrr:_CH50 RN 2 oate Q=5 2000
Test Chamber Air Velocity Start: G stop: O Avg: O~

Pro:WB: (% pB: 1% = L0~ e%RH_L9 "% H0
Wﬂﬂummwaummst:wa:ﬁ{ pe:_ 171 = %" srH 1% %H0

i 4
Average :_ 1 -0 %RH [ 0o H20

Empty Siove Weight (ibs) : wi stack & oil seal ; Wet : Dry : LI?.EM%

Kindling Weight (lbs) : Paper : t.l “Wiood : :311' -
Preburn Fuel Weight:__1S 2+ 2.2+ |3} Total: 1.2

Kindling & Preburn Fuel Weight (wood only) (Ibs) Total:__ 444

]

ALLIITE IRLTTETTRTTEIet sty e EEEey

Coal Bed Wt Range (Ibs): 3. L™~ Scale : _424.4 - 4283
Upper : .25 « fuel waight : Always round DOWN to nearest tenth 2.9
Lower : .20 x fusl weight : Always round UP to nearest tenth - Actual Coal Bed Weight : :

Maximum Coal Bed Removal (Ibs) : (( 2:\o” _+ 29 )+2) .25 = g "

Test Fuel (75" x 1.5"x 5" spacers) = 40 ____pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load

2" x 4" erI'u 3 51‘8 ”D,b )

—_—

- I 2 87 | Goo -
Test Fuel Weight : 4. Ibs

|||||| il FTTITTTITITITIT ] FEPPTTTTTIITTE:

Estimated Dry Bum Rate :, ,
4.5 - (I4sx ,1855L) , 60 . 992 °  kginr
2.2046 225~

TIME

- ; %’ A[2Z° o 1956 T BTUsH
Estimated BTU's/hr: 19,140 x 100 X DBR N

EPA Defaull Efficlencies : Mon-cat : 63 Cal: T2 Pellet : 78




WOOD STOVE OPERATING DATA PAGE #9

Unit : Czq’ﬁ Run: & Date Q’_‘EG -2002.
FIRE STARTED;_CE20
W AND :
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
Yo" at start of preburn.
SECONDARY AIR: __N [ caTBYPAss : __N/A
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 € min_4S  sec.

|, o
PRIMARY AIR : Opened full for first__S ____min., then set to run setting of I,
SECONDARY AIR: ___N) /A cateypass:___N/A
EAN:; |
ON{OPF during warm-up NY OFF during prebum
ON /QER first_30 _minutes of test ONWOFF 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. gm D fir
TEST: 2%4 Packwood # 2 or better g. gm D fir
4x4 Packwood # 2 or better s. gm 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, I' iﬁ' or I' 2/ inches.

18t warm up / pre-burn fuel charge ( !5.3'|m_] added at DE%
2nd warm up / pre-burn fuel charge ( ! 2*1" lbs.) added at 1OTS

3rd warm up / pre-burn fuel charge ( [3.%° lbs.) added at 1E
d4th warm up f pre-burn fuel charge ( lbs,) added at N J—
5th warm up / pre-burn fuel charge ( . |bs.) added at




TEST DATA SHEET #10
unir: __CHEO runi_ 2 pate: O4=5 2002
Room Temperature : "L °f  Correction Factor : {0
'Uncorrected Values are corrected for room temperature . Yes No

Time Test Fuel moisture reading taken : _{{ 20

-

Calibration Checks : X Y_V 120 )21 22022,0
pc#| Dimen. | Use TOP BOTTOM SIDE Avg Comecled
Uncor | Cor. | Uncor. | Cor. Uncor. | Cor.
1| 2w | K 1175 1970 |B24ne [18.27] 13367 |7
2
3
& [ 258 [P |75 18, ]| A0 |03 /65 H.E; 19.¢00 |~
S | 2xane | P 1220(0 205 (B0 2Le|T2.S| A3, 100 |-
6 [ & | P [230 [24.7]23.5 |25 22F |24 ] 24.bb7 |~
7 2"xq"xg' P W.ﬂ
B | Z%dxB | P
9
10
11
12 Tone | T 1128 118 8o (AT K0 [ /2] 19.023 |-
B [2x4" W| T |R1-0 | 223|205 [220 |20.5] 220 7Z. 1671 |.
4 [ x4 - [ 235 [262]23 s 2527|230 [24.9] 25.033 |-
15 Y I T 120 5 23, {{72.0 [232121.5 123 1| 2%.200 |«
18 | Jocd' 1 |00l zt 4] 205|238 220 |37 22722 |+
17 12.265
18
19
20 [Spaces | T [ 1§ ] 921 [Ks[as]i€.5119.91 19.c00 |-
Kay for Use : K= Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 123,71 %| 7245, %| 22,453 A
Wet Moisture % : 15517 %) Jg.23% %] 1£33, >

. 100 x % Dry Reading : -
To obtain Wet from Dry : = % Moisture, Wel Basis
e M EY " =00+ %Dry Reading S

Acceplable 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 : ﬂﬁ%alﬁ& . CO; (15-1)

Source ; i “)@ Run #: e,

Zero Cyl. #: OY2TAC 2-A _ Conc.: 000%CO;  Cyl Press. . 2200 _psi
Certified by : £ _JJOUIDE Dale: O2-20-0Z2

Span Cyl. #: LCI2767 Cone.: /2.49 % CO; Cyl Press.: . 180 _psi
Certified by: A/R LIQLUDE Date: _02-/5- 02

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

Range : 0-25.0% CO; Analyzer Output: 0-1.0 .

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = £ 25%#.:-1 250%C0O; = & 0.625% CO;

Method 28A = & 2%0!250% CO, =+ .05%CO: . —
PRE RUN Audit: by : Lb_ﬂaﬂﬁ%t%_ﬂma ; _&E‘,—:’Lﬁmp : _L' F
. AUDIT RESULTS
Point Expecled Response Actual Response + Conc.

# Meter | DVM Yo Meter | DVM % Difference 4 %
ZERO[700.0 | 000 | 000 [ g0 |.000 | ~02% | 5033 | W3] |7
SPANT 50| 5001249 |sod |10l | 12.532 | toda |Tle) |-
POST RUN Audit : by : K] Mﬁf“ Ei 1; Time : 'f? Tamp ] 3 *F

~ B ﬂUDIT RESULTS
Point Expected Response Aclual Easpﬂnsa + Cone.
# Meter DM % Meler DVM % Differance A %

iE_Rn 000 | 000 | 000 | 400 |:p0) |- D5% -0SE |7232
SPANT sp.0|,500 [12.49) 5p.1 | .sD1 | 12832 |02 [\/6]

+ Cone, Difference = Act % - Exp{Std}%
%%

Zero % Difference = %
Full El::ala Value

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

X100




ZERO / SPAN CHECK DATA SHEET #15-2

Date :WMB: 02 (15-2)

Source : l'f 4‘@ Run#: _4_:2

Zoro Gyl #: QY2TAC Z-A__ Conc.: 0.00%0; oyl Press. : 2200 _psi
Certified by : AIR_LIQL ) DE Date: O2 -20-02,

Span Cyl. #: r i fg'?ﬁ'-"'? Conc. : 12-50 % 0; Cyl Press.: fégﬂ PsI
Certified by : A/8 {4 QLI DE Date: O2-15-0Z.

Analyzer: Make : TELEDYNE  Model 320 A SN: 37400

Range : 0-25.0% O Analyzer Output: 0-1.0 v,

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =250% O,
EPA Control Limits = + 2.5% of 25.0% 0; = + 0.625% Oz

Method 2BA = + 2%of 250% Oz = & .05 % O

PRE RUN nudit:ny:ﬂmmam Time: 1200 Temp:__ 19 __°F

L - . AUDIT RESULTS
Point Expecled Response Actual Response + Conc.,
| # Mater DVM % Meter DVM % Difference A%
ZERO | 00.0 000 00.0 ':.:'Uﬂ 00 ) - {} Ip::i' ':QJ' .ﬁ :G?G o
AN 1050|500 | /12.50| 10| 4| 12,402 | =098 [5399 I

POST RUN Audit : by : é] MW\ Time : _M_Tpmp: j_L_." F

__ AUDIT RESULTS
Point Expected Response Aclual Response = Conc.
# Meter DVM % Meter DVM %o Difference A %

oz DOk 100l |holY

ZERO| 00.0 | .000 | 00.0 000 _
49| J2.4S2 ~“04% “lay |v

SPAN | 2 80| 500 |/2.50])2.5D

+ Cone. Difference = Act % - Exp (Std) %
Zaro % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value
X100

Span % Difference = A - Ex
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

S ' Mzﬂﬂﬂ'ﬂﬂ CO (15-3)
Source : Mﬁ_ﬁ_ Run#:

Zero Cyl. #: 04 LTAC 2-A Conc.: 0.00%CO Cyl. Press. : MFEI
Certified by : _A1K L/QUiDE Date : 02-20-02

span Cyl. #: (0 12767 conc.:_4.80 _%cCO Cyl Press.: £o20 P8
Certified by : A1 QU IDE Date : 02.-15-02

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

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

Flow : 1.5 8CFH Measured by : Rolameter

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
— m o e L

PRE RUN Audit: by : CL%JHS‘I?}U Time: 1200~ Temp: 75 ef

AUDIT RESULTS
Paint Expecled Responsa Actual Response + Cong.
# Meter DVM ) Meler DVM % Difference A %
SPANT 9 0| 480 | 480 | 48,1 [, 481 ?Em F 003 *aaa’ v
POST RUN Audit : by : A@cﬁ% lfﬁ.ﬂmp 25 __°F
AUDIT RESULTS
Point Expected Hﬂipﬂl‘ﬁﬂ .P.nlual Raspnnsa + Conc.
# Meter DWVM DVM % Differgnce A %

ZERO| 00.0 | .000 ﬂﬂﬂ ﬁﬂ,f ool _@q ""rj?ﬂ‘-f F240 |v
PN 0 | Y90 480 | ygol 480 U192 | =00 [Z06b |”

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

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

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




ZERO / SPAN CHECK DATA SHEET #154

Date : ﬁ?ﬁ 5. ’Mjnalﬂe: SO; (15-4)

Source ! 645- 0 Run #: ,;:l

Zero Cyl. #: Q‘E’E?ﬂ'é Z-A conc.: 0.00 ppm S04 Cyl. Press. : m PSl
Certified by : 4/R {JQLI/DE Date: O2-20-02 |

Span Cyl. #: LC62494  Cone.: /290 _ppmS0;  Cyl. Press.: L350 Psl
Certified by : AR LQuUIDE ' pate: _(/-2%-0/

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403018

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 ESIJ-D ppm S0; = ¢+ 62.5 ppm 502 _

PRE RUN Audit: by: L. L‘\Mrﬂji‘m Time : _J200" Temp: 15 “F

AUDIT RESULTS

Point E::pa::lnd Response Actual Responsa + Cone.

# Meler | DVM | PPM | Meter | DVM % Difference A %
ZERO| 000 | 000 | 000 |5upo |,000 | ,H3Y +qzy |07 |-
PN 51 4| 516 (1290 | 513 1232.669] 1331 |-. 293~
POST RUN Audit : by : % _jﬁ;Tamp 23 eF

AUDIT RESULTS
Paint Expa::lu:l 5pONse Actual Response + Cone.
| # | Meler PPM Meter DvVM % Diffarence A %

fﬂu G0 | 660 | 000 00.0 ;002 | 4.56S -4 SLs | 7193
M 510 1.5/6 11290 | 512 | 12 12%0.100 |~9.830 |7223

+ 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:__CHBO RUN:__ % paTe: 04- S - 2002
Thermocouple Check :

TIC#1 —— o TIC#13 (l:Z o
TIC#2 - o TIC # 14 Lb.O oF
TIC#3 0.2 oF  TIC#15 Lz.0 oF
TIC#4 SR oF  TIC#16 SHh2 oF
TIC#6 S1% oF TIC #17 S3 e oF
TIC#6 S, °F  TIC#18 3.6 of
TIC#7 574 oF  TIC#19 S oF
TIC#8 SS.0p £ Tcw# __ Y0¥ oF
TIC#9 <3.S oF  TIC#21 T oF
TIC# 10 S8 oF TIC # 22 = oF
TIC # 11 SY.¢ °F  TIC#23 585 °F
TIC # 12 Ll % F  TIC#24 — o
Thermocouple Readout : _ -

Pratest zero and span check and calibrabion pros. besit zora @nd 4pan % iflermnce
zErRo: Y4 FAd.10.0.0 °F  ZERO_.le__°F Difference_.020%%

SPAN :J000.8 oF Adj. 100000 O oF  SPAN 20022 °F Difference_-140 =%
Thermocouple Readout Pretest Linearity Check - -

0o =0.0 °F 200 = 2029 oF 400 =_3993 °F
600 = L01.S oF 800 =_OLL oF 1000 =)000.] °F
1200 =_l4%Q oF 1400 =_[3492 oF 1600 =[S599.§ °F
1800 =_|fopb F 2000 =2000.06 oF

Sample Train Leak Check Pre __X Post -
C-gas Train Leak Check Pre Post __ +
S0; Train Leak Check Pre ﬁ Post v

Stalic Gauge Zero Check ___ Pre _X___ Post v -
Scale Check Pre: 439 ¢ — Y294 v

Post : yzg 2 - 4282 -, =
NO _X

Stack Cleaned Prior to Test Run : YES






COMPUTER INPUT DATA SHEET #1

Client; J'GTLL b, A \SH

address: 400 RIVERSIDE. STREET / P.O. BOX 1157
PORTLAND , MAINE. _o4Ylo4

Phone: _Z00=797 - Eq |& Fax:_Q00-952-0523

Run No.. __2 D-at&ufTeal:_Q‘-! 0% -2002. Bum Rate: 1,051

Model No..__ (L4550 I min Eﬁwi:ﬁ [ fan

Stove Type: [ cat _ [X NonCat [ ] Pellet [11.251.9 [max  [linsen

W
Dry Gas Meter ¥ Faclor: HEEI Post Leak Rate: 0Ol Iy U dm Time: Zﬁ min.
(0.000) (Data Sheal #2) (.000) (Data Sheat Sheat #2) (000) (Data Sheat #2)

Dry Gas Meter Volume: r Q&Mﬂf

(00.000) (Data Sheel #2)

Stack Flow: DS Vdseim  AH: A0Y iR Ho
{00.000) (Data Sheet #2) “(,000) (Data Sheet #2)
Maximum Vac.: 3.0 v Barometric Pressure;______ 50, 00 “~in. Hg
{0.0) (Data Sheet #2) (00.00) (Data Sheet #2)
¥
Ho0 Captured: il'k'l.ﬂl g
(00.0) (Data Sheet #3)
- |l|"" s
Front Half Catch % Of Total: ,'a 0 a ) % Total Particulate Catch: __[ﬂﬂp_g -
{00.00) (Data Sheet #5) (0.0000) (Data Sheet #6)
: e
Flue Gas Moisture: _ : %
{00.000) (Data Sheet #7)
Particulate Emission: l l 9\4 gridscf
(0.0000) (Data Sheet #7)
. I
Relative Humidity 29.0 “%RH pmbient Moistre: LUS %H;0
{00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
' 39710
Heat Output (EPA Default): ! . BTU/hr
{00,000.0) (Data Sheet #8)
¥ »
Actual Coal Bed Weight 3.5 bs. TestFuelweight___|4. ! lbs.
(00.0) (Data Sheat #8) {00.0) (Data sheet #E)
v v
Fuel % Moisture (dry): 21 ‘11—{’1 % (wet): r 51‘—{ %
(00.00) (Data Sheet #10 [wood stove] or #11 [paliel stove])
Fuel Higher Heating Value (dry): ~  BTU/b.
{0000) (Data Sheat #11)
~057 *
Stack Static Pressure: ; in. H;O
(-0.000) (Data Sheet #12)
Temperature (Average Room) Combustion Air; ’T—]

(00} (Data Sheat #14)

Stove Temperature Change: “‘Eﬂg Fﬁf‘ﬁ:

(#/- 00.0) (Data Sheet #14)




TABLE 1 ===== RaW DATH

CLIENT : Jotul USA, Inc. TEST Mo. : 3

MODEL : C450 DATE: 0B-Apr-02
s e ol e i o e ol ol ol o o ol ol i o o ol ol i o ol ol i i ol ol ol ol i o ol ol ol o o ol i o o el o o o e b o e b o e e o o o e e b o o o e o

TIME METER DELTA METER PERCENT PERCENT 502
READING H TEMP. co coz COCENTR..
(MIN.) (C F) (IN., H20) (DEG. F) (%) (%) PEM

EEEEETEST SSmmmEmmmr SEEEEEEEED SN o=EEESEEEEE I EEEEEEEE EEETEEEEEE
0 5.000 0.150 83 1.10 5.40 500
5 6.500 0.490 a2 0.59 9.60 275
10 9.281 0.180 a3 0.48 2.80 450
15 10.990 0.160 a3 0.59 3.30 475
20 12.608 0.160 a3 0.78 &.60 475
25 14.227 0.160 83 0.54 8.40 475
0 15.846 0.1e0 83 0.48 10.20 475
i5 17.464 0.230 82 0.37 11.10 400
40 19.379 0.260 B2 0.43 10.90 375
45 21.420 0.260 82 0.13 12.40 375
50 23.462 0.260 B2 0.12 12.60 175
55 25.504 0.260 B2 0.14 12.90 375
&0 27.546 0.260 B3 0.15 11.80 375
65 29,595 0.260 83 0.13 12.20 375
70 31.644 0.260 g3 0.09 12.70 a75
75 33.694 0.260 B3 0.10 11.80 375
80 35.743 0.260 B3 0.16 11.20 378
as 37.792 0.230 B3 0.54 8.80 400
90 39.714 0.200 B3 0.68 7.90 425
a5 41.523 0.200 B3 0.77 7.80 425
100 43.331 0.200 B3 0.75 7.80 425
105 45.140 0.200 B3 0.80 T.8B0 425
110 46.949 0.200 B3 0.71 7.90 425
115 48.758 0.230 B3 0.71 7.80 400
120 50.679 0.230 83 0.58 8.10 400
125 52.601 0.180 83 0.97 7.00 450
130 54,309 0.160 B84 1.27 6.20 475
135 55.934 0.160 84 1.29 6.10 475
140 57.558 0.180 84 1.32 6.10 450
145 59.273 0.180 84 1.20 6.20 450
150 60.988 0.180 84 1.21 6.20 450
155 62.703 0.180 84 1.23 6.30 450
160 64.417 0.200 84 1.27 6.30 425
165 66.233 0.200 84 1.28 5.30 425
170 68.048 0.200 84 1.36 5.20 425
175 B9 . 864 0.200 a4 1.37 5.40 425
180 71.679 0.200 84 1.42 5.40 425
185 73.496 0.200 84 1.37 5.40 425
190 75.312 0.200 a4 1.35 5.10 425
185 77.129 0.200 a4 1.54 5.10 425
200 78.945 0.200 a4 1.52 5.00 425
205 BO.762 0.200 84 1.52 2.00 425
210 g82.579 0.200 84 1.52 5.00 425
215 84.395 0.200 84 1.54 5.00 425



220
225
230
235
240
245
250
255
260
265
270
275
280

Be
ge
89
91

95

212
029
. 845
.662
93.
.096

96.

98.
100.
101.
103.
105.

178

815
533
252
70
518
065

e e e O e e e T e e Y e e e

. 200
. 200
. 200
. 180
.180
.180
- 180
.180
<180
-140
.140
.140

B4
84
84
84
84
84
84
g4
a4
84
84
g4

HH R R e

.59
.52
.51
.43
.39
.35
.28
.36
.29
.34
.29
.25

O R N A a1

.00
.90
.80
.50
A0
.30
.20
L0
.10
.10
.00
.80

425
425
425
450
450
450
450
450
450
500
500
500



TABLE 2---RAW DATA

CLIENT : Jotul USA, Inc. TEST Ho. 3

HMODEL : C450 DATE : 08-Apr-02

LA AR AR R R R AR R AR RS RRRERE LR R YRR SRR R RE R AR R EE SR L LS RS RS
METER CAL. WE. WOOD

FACTOR (Y) =~====-= BURMED (LB} ======= 14.1 Lbs
BAROMETRIC WET, FUEL

PRESS. (Fb) ------ 30 in Hg MOISTURE % ------- 17.524 [
LEAE RATE WtL. PART.

POST (Lp) =----=-- 0.011 cfm COLLECTED ======= 0.6986 g
WATER METER

VOL, (Vlig) =====-= 142.9 M1 VOLUME Vin ------- 100.065 mef
TEST HC MOLE

TIME (MIN) ------

275 min

FRACTION  -------

0.0132



TABLE 3 ===== FIELD DATA AVERAGES

CLIENT :Jotul USA, Inc. TEST No. 3
MODEL: C450 DATE:  08-Apr-02
EhkhkhkkEr kT EF A A EE A dAE bbbk bk Ed Ak ETrrrEdrrrasdw
AVG DELTA AVG PRCNT

H  cessas- 0.20 in H20 00 memeea- 0.97
AVG METER AVG PRCNT
TEMP. Tm ------- 83 deg F 002 mmmem-- 6.95
AVG PEM AVG BAL

G2 W =mmm==- 429 PPM CO2/C0 W -c===== 7.20



CLIENT : Jotul USA, Inc. TEST HNo. 3
MODEL: C450 DATE : D8=-Apr-02
i3 22222 22 R 22 R R AR AR R d SRR T R RS LR SYT LSS LSSEESLE RS R SS RS R RS S8 52 8
5TD SAMPLE ETACK GAS
VOL. Vm(stcd) ----- 95.89 dscf FLOW Q8d =-====== 448.730 dacf/Hr
&
7.48 dsecf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ==== &.726 scf COMCTRET. C8 ------ 0.0073 g/dsct
FRCHT PARTC .EMISS.
MSTR BWE ======= 6.55 % RATE E ------ - 3.27 g/Hr
BURN MOLES OF GAS
RATE BR ------- 1.15 Kg/Hr PER Lb WOOD Nt -- 0.46 Lb-mole/Lb
CO EMISSION PART .EMIES.
RATE = ~=====-~ 145.15 g/Hr RATE  =====-- 2.84 g/Kgdry

fuel

&
126.10 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, Inc. TEST No. : 3
MODEL: C450 DATE: O&-Apr-02
L R g e R 2 S R gy
TIME PPM PROPRTH . PROPRTHN
INTEVAL - RATE VAR. RATE VAR.
Ti Vim PR AVERAGE
EEEEEEEEE EEEEEEESS SSSSSSSS= ESEEEEEEEE SEEESEEEE SESEEEEEE BREEEEEES

5 719.8 98 100

10 734.6 100

15 T37.5 100

20 737.0 100

25 737 .4 100

0 737.4 100

a5 737.7 100

40 736.0 100

45 735.5 100

50 735.8 100

55 735.8 100

60 735.2 100

65 737.0 100

70 737.0 100

75 737.4 100

a0 737.0 100

as 737.0 100

a0 737.4 100

a5 737.3 100

100 736.9 100

105 747.3 100

110 737.3 100

115 737.3 100

120 737.0 100

125 T3i7.4 100

130 736.4 100

135 T738.8 100

140 738.4 100

145 738.7 100

150 738.7 100

155 738.7 100

160 738.3 100

165 738.8 100

170 738.4 100

175 738.8 100

180 738.4 100

185 7319.2 100

190 738.8 100

195 7398.2 100

200 738.8 100

205 7358.2 100

210 739.2 100

215 738.8 100

220 739.2 100



225
230
235
240
245
250
255
260
265
270
275
280
285

739,
738.
739.
739.
740.
T740.
740.
740.
740.
740.8
740.3

o e o e eI

100
100
100
100
100
100
100
100
100
100
100



METER BOX DATA SHEET PAGE # 2

Page: 1 o3

uNiT: (150 _RUN:___.3 pATE : 04 -8 -2002.
Meter Bax._i_ﬂ___ Y Factor_. 132~ )
Leak checks: _|S__" Hg @_L_,_t:fm "Hg @____¢cfm
_I5 "Hg @_01) ‘cim " Hg @—cfm
Inject SO* @ 100 ec/min, Nozzle: Probe @ 3/8" od Jnltlal Volume: _L_ . .
ROTO: PRESS: , |5 SAMPLING RATIO: ED:F" %QFWP
METER SAMPLE BTACK DELTA. MEEFH o Ldiy e
MIN| TIME READING MDCF pScFM_| H % Toue e
0 INsS| S.000 .89Y ,f%_ £ _%2 R
2 L, SO0 — [J255A . 4113 o 2-__
0] o5 4.2%) [9.28I 20 | 'a’:‘% E_E%'
B 5 | J0.990 _|I0.990 [7.25F | b 33_ ;’3‘23% 2
2| )z o8 |[2.Lo¥ |25 b 53 o2 z.ﬂ
= 20l 1d.22r |l$.323 [ 2.25] .16 3% e _Q;I;,
W 5] 15,090 [15:89C 1257 16 %' s 53 2o
g H':—l;qq E‘:E?u _z% 2315 | 82 |20
4 SICEERE . : : :
@ _?m ~) 420 |2k 49zo |9.zio | .tb| BT ?{J; _E‘S‘?:Z_Z?f_
W oo 23 dLe |23, 9L |9t | 5%315 2 120
9 fg’:' i 50'4 25.?:0"‘ L‘%UU U > T
ROTOPRESS: |3 —_ TOTASipl Ll b I3 | 990 EER
6 1355 7. SqG |21 S [9.192 | . Lo 3%351155 ol o
&, o0 | 2. 595 |24, 595 [4.192 | .Zb] % 312
(70 30 079 3l b9y 1192 |2k ‘E% %%s 2o
o239 [33.La9 (9192 |t ¥ SR
W] 435,195 35,743 [A192 .26 [ X3 e
e B B e o Tl o
- 25 . lq 11 *I - e e
%] aﬂ%i ;1:-} d). 525 | _[.20 %> is:; % §§—
0| 42| 43.33) |43.33| [¥.1 | .20 ‘E% TeaTe s
[ ol HS . 190 _[45. 140 [&. 1 .20 ‘?} 2o
] 4s| 4. T4 4L, 949 |Z. 1 [, 20 D__fo_%% Z
] o0[49.753 |48, 158 [B.L18 | 3] ¥> 1400120140
| TOTALS: |53, 7S] |2 b |99k MV YT
%ﬂ.nuﬁ. - TOTALS Q5 , 33 .s_ufl'f'ﬂ;ﬁms,sﬁ_ff’
- vif /

L



METER BOX DATA SHEET PAGE # 2

P

dge

2 nl;- ,E
pate: _4- & 200°

-

UNIT: __ (450 RUN: )
Meter Box; ‘IH* Y Faclor,___, 983 ~
Leak checks: {b' " Hg S efm "Hg @ cfm
__ IS "Hg @_.0! cim "Hg @____cfm
nject SO? @ 100 ceimin.  Nozzle : Probe @ 3/8° od Initial Volume:__|.SQ0
ROTO: PRESS: | 13 SAMPLING RATIO: 3 i 1 BP: 30,07
METER SAMPLE ETACK | DELTA |[METER| S02 |ROTO|PUMP |
ﬂﬂ TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
201455150, 9 [50.679 (3.6 |- 23] 35 | qoo| 35|20
125 [)5o0|52. Lol |ST6o! [J.Lko [.18 | B3 40 [$3 [20
10| o5]sy 304 [s4.309 [0.244 | 1L | Y |I5 | %Y Ao
| )5 55,939 [SS.93Y |22y | 1] §Y |4 (8 |20
W[ ,5[£7.55% (567558 [.LYL [ 8 | 8Y |HSP|5Y [2-0
%] 20 [589.729 [S9.293 |1 LNL |8 | BY |HSO | FY |20
0] 25 | (0. 958 |(0.488 | 2640 |18 | 84 [4s0 [ |20
5| 3p | LT 10> |2 103 |7 L4618 | 84450 [8Y [2 0
[ 35 169 41D (4913 [B.08k [.20] BY[425|8Y4 |20
T o L, 252 [LL.233 [€.09L |20 | 84 [425[%9 |20
] 4] 68048 [0 8 |R.0U |20 | 8Y |425 | &Y |20
75 S0 LA gLy | 3.36yY (8. AL | .20 | B g4 |20
ROTO PRESS! A3 i TOTALS: q-zh-ﬁq 2.25] 1001 BP: 34, 00
w[/555[71.(1% (1.9 (3,040 |20 %Y |H25| 84 |20
85 JLw | 73 44l |73, 490 [3.090 |20 | ¥4 |925|@Y [2:D
0 1S .312 [15.317 [3.0%0 | .20] 39 [425] §Y |20
5 5 [77- 129 [11.129 [3.0A0 [.zo| Y |H25 [%4 |Zo
200 1578 .945 [1%44ds [¥.000 | .2b ?g s | g4 |2.o
205 75[20.762 R, LT €. 040 | | BY |Y15| 84 |20
20 L3259 [f2.519 [R.0A0 |20 [ %9 [425]® [20
75| 30 [R4.395 |94, 395 _[3.990 |.zo| B4 42534 [Zo
20 (3L, T Rk, 27 [R.a90 [.zo| Y (425184 |[Z0
25| )y |9%.02% |83.029 |R.090 |.zo | BY |H2s [ QY |2.9
20 g5[g9. %495 [29.895 [%.0% |.7o | gY [42S %Y |2D
251 50|91 LT (9. Loz [T L4 [y | 8Y |950 8y |20
TOTALS: MAX VACC =
TOTAL Cu L. / TOTALS: E{B %E{ i%_f{}ﬂfﬁf VG, BF/

"/




METER BOX DATA SHEET PAGE # 2 Page:___3 of 3
uniT: _CYSO RUN: D DATE : _4- ¥~ 2e0T
Meter Box;__ = H Y Factor,__, 93> ~
Leakchecks: _IS “Hg @_ 0SS cim "Hg @ cfm
15 _"Hg @oll “cim "Hg @ _____cim
Inject SO* @ 100 co/min.  Nozzle: Probe @ 3/8* od  Initial Volume:__[ +S0Q
[roTC:PRESS: | [, SAMPLING RATIO: P 1 BP: J5.95 |
METER SAMPLE STACK |DELTA [METER| 502 [ROTO|[PUMP
MIN| TIME READING MDCF DSCFM H | TEMP | PPM | TEMP | VACC
20(|1,55193. 378 [93.37% [1.L2% [ I8 | &Y |dso| 84|20
25 Neol9s. 09 [95. 090 728 (08 | 87 [950[3Y [zo
20] 5slY96.915  [db-81S [Dez® [Y [ g4 [4s0]8y [2.0
251 109§, 532 199,532 [62¥ |18 | 34|40 (3Y [20
201 _1s]i00. 252 100252 [1.L2g [,1%[FY [4SO18Y [20
25| o101 970 |01, 920 [b.sLs | . | 34 |spw|9Y {20
20 251103, 518 (103,518 |L.§6S |19 | 8700|894 [20
178 36105/ 0bS DS 06 [Logs | ,1d |84 |aoo |84 |20
280
. 98735 132 LI
295
ROTO PRESS: TOTALS: BP.:
300 |
205
310
315
320
325
330
335
340
345
350 Yo ey 19y [yt
355 Brav
TOTALS: 23 _|WAXVACC® |3 1 [
TOTAL Cu Fi. fDﬂﬂ&S TOTALS:| gln‘g lm&f 35 1lull".'E.EF:_ Oy vy
el o Vo v



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unit: (450 RUN:__ 2 pate: OH =% 2002
SCALE WEIGHT
scare cueex| LEVEL | ZEROED 20509 0
INITIAL : v . ss00g | SAO\O
FINAL : v v __ [ses0g | B55.,D
IMPINGER _#1 #2 #3 #4
FINAL WT 138,) 5913 49L. 0 |428
INITIAL WT lg19.0 | 5%9.0 43 % ’ﬁr
NET WT GRAMS 4.1 - %3, &,ﬂg. EEY
ToTALcaTeH:__ |42 4 GRAMS H20
FRONT HALF .
peaker# | 2
FILTER # VIS DESC. | ACETONE
Fnatwrg | 004 1. enaLwrg | [0%. 2220 F
INTIALWTg | 1S [« maLwt g | [0%. 2359
NET WT g N2563 |, NET WT g LEL|- |-
vo.pesc.ml 11O I
BACK HALF
FILTER # 'Irlsz_
FINALWTg | D253 |7
INTIALWT g | HdS 1 |-
NET WT g LOFOL |~
BEAKER# | D2 o3 24 a5
| DESC. ACETONE | METHCHLOR | H0 e ,
FnaLwrg | 10016597 (04 6oz 100 Y TRs] 47,9331
nmaLwr g 105, 934%]104.539 1] 106, 0%t ] 92,4362 _|
NET WT g 23101 L 0su] 0718 0464 Y I
| voL. pesc mi| SOU - 75 Q00 - | 150 . SOy I



Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: _01/29/02 - Time:

Manufacturer S&S Grade:#25 Glass Front Size : 11cm LotNo.:

|12

ZYZ|

By : Jﬁ K/

Back Size: 8.2cm LotNo.: 2P|

lpate: 02 -0 _ |gy:_[¥t-|DATE: 0a-\0 ey [Bs4_|paTE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
e | .ura 093 1o D [14%A | TomiL E,ngg R-2
ULF 2155 oazs |15 1340 " R-3>
U3¢ | LD o3t (1] ) 194l u v |e-Y
TF | Lues oase (%9 ) [1949 |« RS
05F 1 . bead_ [oas7 [(ileToo ) 19451 ~ b |R-b
HF | bl ose | (1 blTY 194>
el 19k Josa G693 Y ady
[19¢ | . 16115 cavo | (Ve ) [ 94S
Hael 42 oaw [(La1de) 146
l20F | . 944|644 (Y3 ) 1947
0ol .d4e2  Jows [(,uded) \WNE JowL O4SD| R-2
neg| HYy4e caad | (L qyst ) [19M9 ] v |R3
128 Uyll,  oaus [(4Y4@a) 119491 v RN
6] U205 leaue [(4307) |Wso] w v (RS
56| 9234 loaur [(4236 (951 | v v R-b
LibB]| Y44y oaus | (MY U5 1952,
e| 4831 loaw | (4420 |19
[ lige]  M0a3 oa50 | (4294 ) | (asY
(@8l U4y sl |GUY2ADY | 1955
206 | 9421 0253 (. HM25) 11955
Checked by:_c_ L-}&rb‘?*“r-!g“h- _Date: SL* |0-02 Time: EL{.}E{:'
BALAHEE ROOM EWJHDHMEHTAL CONDITIONS
DATE | TIME a*r wa DB | % RH
H%g W.\.AT- ‘?E :I'{%..
J




BEAKER TARE WEIGHTS DATA SHEET #4-2

Time : 1230 By : bkl)

Into Dessicator:  Date : OF-03-2002.
oate: 04 -04 1By ¥ oaTe. 04 05 |eyi¥i) joaTE: BY:
BEAKER FIRST SECOND THIRD
WEIGHT TIME WEIGHT TIME WEIGHT TIME

211 /02 2454 (1304 {148 2359 249 [

Aol (05,93t | 1205 (95,9249 )| (25 |+ ] Tomu 440
2% | jo4.5895 12072 f04.5297 N 127 |-L R-3

24 069624 | 1308 |Clot. 40200 | 1218 |\

25 486y | (209 [ '%:;'T{, 02| 1207 [¥)

A6 | r01.0247 1130 I lot.03 1221 )

A7 106:3132 | 130 3133 )| Jaz |/ Joml (450
| 2% | /0574969 | 22 [(fo57473)] 1245 -] R-Y

g‘? [0H.4556 | 313 Y [0 4552 )| 1224 |{

- - s

20 (07,3594 | 125 ﬂ?vﬂfﬁ‘f) | 2205 ,}

Bl 45,5536 | 1316 ﬂ?g 554071227

32 1 107.8637 | 420 |do). 362 1) 128 |7 [ Somul CHESE
24 [ 1010744 | =2 (0. 17993 1222 | R-5

24 N TANEIL f‘”’ Y953 1231 |C

35 9L.5617 | 1220 [(G65619 )] (232 _”j

46| 949606 [132i ﬂrq Y 013]1233 [P

27 Ibl. 04y |/333 6047 Y229 |7 | gomur 840
2% 3y 132y 53::: f.ﬂ3fa ¢ R-lp

i INCIE {’ﬂﬂi N [1237 [7\

do | 10602 | 1327 [ ;;;*-55' [
BALANCE ROOM ENVIRONMENTAL CONDITIONS
" DATE | TIME | BY | WB | DB RH

od-ey | 1300 | WA (| 99 fgjb““m'wf‘

o4-UC| 1210 || NI TT |Eﬂlﬂ c‘.lf-fﬂ.::-g; =

i Ti FEY,




SLHDIEAM LNVLSNOD : £€-F # 133HS V1VA IAOLSAOOM

[ g 2k | 2L - Jogz | 1-A7] %
\ L 2k [ 20 ) | S0LT | TI-h0 £
N E | Eh| 2L N [—# 1S5 0I-R0 z
/ R | 3h | L& /| ~HA 051 €l wo-p? }
g (s y Umssas
Hy% | @a | am | Ag | sunl | ee@ | BuwBlem HY% | 8a | am fg | swil | s1ea | GumBiopn
SNOLLIONOD TVANIWNOHIANI WOON 3TvIS
= i _ 1
TR LILT] HFRY ,,”Wmmm, N HWTT0RT] [ES [~z Lokt Bles | RQenl] 8-+ |2l
~ 12’ heez | ) -pol Ch .JI&( |
D[l IFRo| €QQ37 | Al Iz orpal 7z 03" N oz [Whe| 09Q 2 R BT
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Ag | suny | ®1EQ payL Ag |ewiy | ;@ | puodesg Ag |swil | sleq Js14 fg | swil | =;1eq | seM14
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: From_[I~20-200) ODSTOVE DATA SHEET #4-4 Soale: __Sartorus
?&Tﬁhﬁiﬁ'_ﬂwa e SCALE QA SHEET W—Mﬁl
Dry | Wel
1009 0 100 et Tech | Date | Time | Bulb | Byb | %RH
woight _| _wolght_| _weight _| _ woight : o 8
79.998_| 10,0002 | ].0003 | 10D mtlr_ﬂi_ﬂ._ﬂ"rﬁ ;5 t 35’—
e P s T H - R oA e ) L}Zul
T ' EAN=2
[100.00053 159994 | 700001 D199 [be {26150 171 1 ({1
foo,0001 | QAT | (Ho00 | . )000 Mu.zg Jﬁ@__& ) 5
T9D Lbcca 0997 Fa_|n2aljois| 251 N | b
L 40,2000 ‘qﬁ AN, ANZIRSE R AR
T o TSt 175 il T 7 e
: ’ - : - 0 |17
[ dq 7| 3999 oo .}ﬂﬁ’_- R A Y T+5
1mn . 'q%ﬁ J;E =Pl \goe |\ | Y3 |
| 99.7998| 9.9927] . oo [Bewloty |13 | ] [US |
20000l I0Q00] 10000 o0t e s T 75
B B P G M TR 73 TET T e R
QoHg | 10.0000| |.0000 o S INEE1 R A,
asag| 99977 | ).0000 AT LT ‘Ee’l—ﬂ‘m: = T 9
7 R """lp-::rgg W loaodljods| a3 | / 1
100.0003] 4.9499| )i ooD| Icﬁ‘?-,r ! N =3 11 0
lo.0ow (0,000 1K 1000 ﬁj g2 |osi1o] 1Y Y 147
l00. 0021} /O.0000 | {. UG Nt o30)jp2s| ™ |/ [7¢
000002, (0.000 11 1.0000, <047 e lp2oe] 1o | - |\ 1414
- e s | oa oo | 1o A A
' : . ' g
S o o e bl 1O
qﬁiﬁiﬂfﬁi'l I‘.E’Dﬂ&* l - M"IT ‘? ,...13 f,l' q
) W T < W1 W T )
- ' ' o I o154 39
9,99 10.000p] 999 f;ﬁﬁ"‘b%;/ ::;ll‘j{ émﬂ AR
LML '-fg;ﬁé ' R RCINA LT
100-0000|_}), pop DL 1000 LY s T3 T
99 g% 9.2999 2191 00D : ]
e e pe— s o e




: Fom_&d /6 w002 WOODSTOVE DATA SHEET #4-4 Soale: _Sarioriug
fmn . SCALE QA SHEET e
_ B
100g 109 109 e ) O Py ey - -4 Y
pogl | welgn { woonl | weight 17 [ 4
00000 1 “’@“’ el orl e TS5
100.0000| 9.9°A .mm =TT
foo-Cool|  9.9979 “H‘J:f L2717 oL C Tz [ 9.
oo agt i e sl LT L
[00. 0000 - . 6. : . 4 '-g- 45
.;wﬁuz Jo.coan | ], 000D .mﬂg kg: i;m&a {\\ }] e
"’r“llffﬂ'ﬁ_. Al 9.9998 | 9993 -%q W%%‘:Eﬂﬁm ICTNE
99, 9P| %0.0000| | pooa -2 = B30l 7 199 (43
AR _qarm] 999 ’%ﬁﬁ 2 7]dp4s| ) 117 |37 |
A9.999) lp.0e00 | 1,000 = 9 .fzhlﬁ T 7 T 159
Tl ol Longl o e Brfig CH
o 5 : : T
_mﬂ_%g; [£.00 {rﬂ&—%ﬂ %M% rf 221 45
R T W ARNTT AN AT AR L
| : Yz =
99378 | /g ool [ doop | 10o W‘“gﬁﬁ g
499771 10,0000 /ppor | L Joa> e e T 399
I 10000} 1 oon ) OFTg e (Gl A0 N T o]
Y IR L e NTET S VAR i 35
Y99 0o | - A -7 | &
_9.577| Jo,0000] /.0000] 0777 rreae il:ff H,.'ﬂ \} 1
Q9.7 99998 | 5999 | 1000 S Toti6 7 |~ | Uz
4-9999 110. 0000\ 1. 0000 )| . 0999 qﬂﬁ =7
ool 99 m.&Lﬂq_li o 7% | 4%
19,9997 "?r::g b i) {ﬁ?—i‘ﬁ,’ o4\ 2230] | | 12| Y€
e T LN P M A
707 s A1 ST A A o
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TV 7 O I n‘% e‘ﬁzﬁﬁf [120 1
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T e
38 994 99994 L oponl 0499 0S-17| /200 19174




UNIT :

BLANK PROCESSING DATA SHEET # 5

(450

BLANKS DONE : &2 — 26 - dool

RUN.__ 2 DATE:_r;I‘LF—fL_?S’-ECJGE

| BEAKER

ﬁ =

c

200 ml ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT #7155

FISHER OPTIMA

LOT # Q94 &l

TALETS
(L ERTIFIET '
l‘lll}'rrm.t_fiﬂ

FINAL WEIGHT

[08.90(5

[06.202]

1049604 |

TARE WEIGHT

10% 9007]

| 0. 30lH

1 Olo A ole O

L O00% 2

iﬂﬂ;q 5

0004

NET WEIGHT

J/

TARE BEAKERS INTO DESG : TIME : /205 _DATE :__ 4275 ~Jool
DATE :02-16 BY : héu- DATE : 02-17BY [y DATE :

BY :

BEAKER

1 ST WT | TIME

2 ND WT

TME ‘|aRDWT

TIME

A

[of G002 L¥4%

(

108, %007 [} |

wf

B

166.206%| /850

I 2064 |

I3 V]

C

10l 6t/

1851 ([106.9660

NIZHER |

FINAL BEAKERS INTO DESC : TIME . /25 DATE:_92 -/ B ~-Rood
DATE :p2-/9 BY : HeDATE :

BEAKER

1 STWT | TIME

BY : M- DATE :_

BY :

TIME |3 RDWT

TIME

A

JOR S0

oz

10§ 015

o911~

|

[06208Y| 10J%

A

fob.ae| 1089

Emg‘?ﬂﬁfﬁ v
1063664) 099

TARE QC

FINAL QC

DATE | TIME

‘WH [B]:)

&3

(5%

:r-_. A EE

Lils

DATE
ga-th

BY

L]

TIME ?L

“{J— -

vl

pai| 15355

L

=5 75

L7

o2-

Mo
!

af Al |

7S |4

Fy

Als
/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

un:_ (HS0O RUN A DATE: 04 -08-2002
BLANK CALCULATIONS
Acetone : OO0E g+ _200 mi= , 000004 gimi
Dicholoromethane: __ 00177 g+ _75 ml = 000022  g/ml
Distilled Water : <0004 g+ 200 mi= , DDOOOZ g/ml
FRONT HALF CATCH
FILTERS: __. 1253 -'g. [ - (0000g)~_.1253 7y
Tolal Calch # of Filters Bk Vialus 7 Filber
Beakers: _08&l . "g. 110 (ovoned a)= . D%57 ¢
Tiotisl Cadich il Aradons Blari WValue § il Acelons
TOTAL FRONT HALF CATCH: __. 4110 G
BACK HALF CATCH
FiLTERs : - OCA0Z_ g. | - (o000 g)=_ .090T g4
Tolal Caich B of Fillers Blank Value | Fiker
BEAKERS . » ,
Acetone : ?Z')” g- A00 ( pooood )= a_ia?" FE""
Tolal Calch ml Acelone  Blank Valua J mil Acelons "

v s JMI-Fl (%
Extract: 05| g. 75 ¥ (000023 g)= .{}4*114 g
Total Catch mi Dichloromethans  Blank \Valua / Dichicromathans

Water : 118Y ;.l BE-D'JLW= NN, 5
Toual Catch e 7 Wi
TOTAL BACK HALF caTcH: ___H% Tl 7
TOTALCATCH: ___-©09 T
%FRONTHALF: __ 20.20 %
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TEST DATA SHEET#8

unir__(CH50 RUN:___ D pate: ON-(8 -2002.

Tost Chamber Air Velocily Star *& Stop : EL AVO.: ‘E-..

Pra:Wﬂ-.jr’ ns:‘“ ='-H s RH_L{ % Hp0
Wet Bub /Dy Bub  t:we: Ob p: 10 = 27 “o%rH O wHa0

Average : g:]\ LI-'Iﬂli'aRH L 0'5 % H20

Emply Stove Weight (ibs) : wi stack & oil seal : Wet : Drf .uﬁ
Kindling Weight (Ibs) :  Paper : 1'7"-r AWood:_ 3 L
Preburn Fuel Weight:__1L.31 SO+ 11 { Total;_ 2 1M -
mdnn.ga.Prabum Fuel nght[wmdunlﬂ (Ibs) - Total ;40 .lo ‘
Coal Bed Wt Range (Ibs) :_35 - EE B iy, 4293 ._H29 7

Upper : .25  fuel waight : Abways round DOWN to nearast tenth | 3.5

Lower | .20 = fuel waight ; Abways round UP to nearest tenth  Actual Ena[ Bed Weight : '

Mﬂmmumﬂﬁtﬁadﬁmualilm} (3 5° .. 29" j+2) .25= ED =

TestFodl {?5"x15"x5'spnwa}-__2ﬂ____ml
Dimensions Length in inches Mo. Pcs Waight in Ibs % of Load -
2" x 4" I':LI'" 2) 5 I‘-}’ C-‘I:}-'J
4" x 4" 14" 2 <Y Sf?-b

Test Fuel Weight : H.{ Ibs
Estimated Dry Bum Rate :
Mol - Y %, 17524 80 . LISLY gt
2.2046 . T
M TIME ,
. i o LISL Y L 13,3700 :
Estimated BTU's/mr: 19,140 x 100 X DBR BTU's/hr

EPA Defaull Efficiencies : Non-cat : 63 Cal; 72 Pellel : 78




WOOD STOVE OPERATING DATA PAGE #9

unit: __ (Y450 Run: Date : O4-0 -2002.
FIRE STARTED:__ O 425
WARM UP AND PREBURN:
PRI Mﬁﬁ‘r AIR : Sat wide open for all warm-up / preburn fuel charges. Then set to

fy7 at start of prebun.
SECONDARY AIR: __ N '.lﬂ CAT BYPASS : :\],/H
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.

DOOR wide open during loading ‘—@“— min. 4{’ ] _sec. : ? y
PRIMARY AIR : Opened full for first___S>___min., then set to run setting of ___©
SECONDARY AIR : N A caTBYPASS: N /A

EAN:
ON'LQFF during warm-up / OFF during prebum
. ON rst_ E;Q minutes of test N } OFF balance of test run

Fan speed set at f-@ﬁ}
WOOD DATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better g, gm D fir
TEST: 2%4 Packwood # 2 or better s. gm D fir
dxd Packwood # 2 or better s. gm D fir
PELLET FUEL MANUFACTURER : N/A BRAND : __N/A
All Grades WCLP rules,

WARM UP INFORMATION.:
All pre-burn / warm up fuel pieces were either i tﬂ of, I f_/ inches.

1st warm up / pre-burn fuel charge ( H.Tﬁ " |bs) added at OBHO

and warm up / pre-bur fusl charge (1 3.0 “Ibs) addedat__O T35
3rd warm up / pre-burn fuel charge (_11. | " Ibs) addedat__ (055
4th warm up!pra-hun_'. fuel charge ( Ibs.) added at
Sth warm up / pre-burn fuel charge ( - __Ibs.) added at




TEST DATA SHEET #10

Uhnit C'JL!’5D Run 3 Date : Q‘q" % d @fe
Room Temperature : ___| | °F Correction Factor : @
ml..lnu;u'mmd Values are corrected for room temperature : Yes No ‘L/

Time Test Fuel moisture reading taken ; __J [0 © +
Calibration Checks : X A A4 120 1L 2 230220

pc# | Dimen. Use TOP BOTTOM SIDE Avg Comected
Uncor | Cor. | Uncor. | Cor. | Uncor. | Cor. 3

1] a8 | K1 Lbs [ nc]ibo | o S | gl g7.400 " |”

2

5 .

4 | 28 | P 1S o) 230 |74 A8 193] 33,461 |-

5 | zwawe [ P )95]19¢ 100 S (2207200 214 ] 21067 |

§ [ 2% [P |20 [ e |BS 2500205 |23.11 23000 |

T 2"x4"xg' P h‘%. o3y )

8 2"%4"x8' P

9

10

1" :

2 [ | 7 [ 105 1187 120 | G205 |#7] (8.9 " |-

B2y W |25 [ 2204215 |33\ 205 | 2311 23100 |~

W x4 (235 (2521030 [241123-0 (247 - |

S 4 T 1RO hao i8> 119.9118.5 119.8] ldeso” |-

6 g d | T 8.S [ /e 118.5[19.8T1&ST 19 800" |-

17 ] Imgfi,ﬁl-l ’

18

19

20 | Spacers | T |Dp.0 2147 8.5 | 19.9 190 |202] 2050 |

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

ldiesumsbn 174900 "% 229719 *| 2 047" .*
Wat Moisture % : 4. 92\ - % 19, L12 % 1. 4% %
To obtain Wet from Dry : 1$ﬂi£ﬂ?ﬁ”ﬁiﬂ;ﬂ? = % Moisture, Wet Basis

Acoeptable 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 : 04=D DllAnalyte: CO; (16-1)
%

Source : fz ‘7;5@ Run#:

Zero Cyl. #: OY2TAC 2-A _ Conc.:  0.00% CO; Cyl. Press. : 2200 _ psl
Certified by : A1 _LIOUIIDE Date: 02-2002

span Cyl.#: 012967 __ Conc.: /2. 49 _%CQ; Cyl Press.: _1680_psi
Certified by : A/ R _LIQLI/DE Date: _O2-/5-02

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

Range: 0-25.0% CO; Analyzer Output: 0-1.0 v

Flow: 1.5 SCFH Measurad by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = = 2.5% of 25.0% CO; = £ 0.625% COz

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

PRE RUN Mit:w%ﬁ%m;m;mg_’w:_ﬁ_ﬁ
AUDIT RESULTS

[ Paint Expecled Response Aciual Response t Conc.

L Meter DV % Meler DVM % Difference A %
[ZER0| 000 | 000|000 ot | i * 511 |0
SPAN | 50,0 5001249 | 40.0 BN | o |t okl
POST RUN Audit : by : E u-é—ﬂma HSS 112> Temp: _',',]__,_ F
_ .n.u:_:ulT RESULTS
Poinl | Expected Response Aciual Response % Conc.

# Meler DVM % Meler DV k) Differenca A %
| mo [ 060 | 060 {go.2 oo [ 61] +,007 | *.069
SPANT 5p.0] 500 [12.49] 50,1 |,501 | 12532 | fiodz % 16D

+ 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
0; (15-2)

Date : Y= E 2002 analyte:

Source ; ﬂl{i} Run # : 3
Zero Cyl. # : QYZTAC 2-A Conc.:  0.00% Oz

Certified by : AIR L)ALt I1DE

Certified by :

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

Flow: 1.5 8CFH

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

Method 28A = = .2%of 250% O; = =

IDE

Model :

320 A

Measured by : Rotameter

Cyl. Press. :&PEI

Date : O2-20-02

Span Eyl.#;fﬂhﬂfzéﬂﬁ Congc. : 1250 % 0z Cyl Press. . féﬂ FEJI
Date: O2-15-02.
SN : 37400
Analyzer Output: 0-1.0 w.

.05 % O3

PRE RUN Audit: by:

wen ) Time: )0 {T’BI'I'I.F: L5 °F’

AUDIT RESULTS

Point | Expected Response Aciual Response + Conc,
# Malar DM b Meler DM . Yo Difference A %
fﬁﬁ o |f 200 § a0 .o | 00U ~o44 s04Y Y | 7 PO
SPANT 12.00| 500 | 1230 | g | Beo | 12417 | 7023|7093
POST RUN Audit : by : Wma: 1SS " Temp .’_]l_‘F
_ AUDIT RESULTS
Poinl Expacled Response Actual Response & Conc.
it Meter DV Yo Meter DVM % Difference A %
ZERO | 00.0 000 00.0 00.0 ~00 , -;Q{ﬁ?‘:r ’rﬂlﬂﬁ - 7N
N 250l 500 12,50 12,52 502 | 12,521 | fo20 |+ 107

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

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

Span % Difference =

Full Scale Value

A100




ZERO / SPAN CHECK DATA SHEET #15-3

| . ' pate: (¥ % -ZdAnalyte: CO (15-3)
Source : 64@ Run # =

Zero Cyl. #: TAC 2-A Cone.:  0.00% CO Cyl. Press. : 2200 _PsI
Certified by : AR LIQUIDE Date : O2-20-02.

Span Cyl. #: _CC 12767 corc.: /80  %cOo Gyl Press.: 620 _Ps
Certified by : 1@ (/O DE Date: 02.-/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 : Rolameter

EPA Span Value =10.0% CO
EPA Control Limits = + 2.5% of 10.0% CO = £ 0. 25% CO

Method 28 A = :I:_.E%ﬂf 10.0 %_Eﬂ =+ .02%CO

PRE RUN Mdﬁ:hy:_@&ﬂdﬁk} Time : ||1E'I ‘.I“emp: E-ZJ e F

AUDIT RESULTS
Paint Expecled Response Aclual Responsg + Cone.
@ Meter | DVM % Meter | DVM % Difference 4 %
ZERQ ) ,
000 [ 000 [000 | T oo | ppy |Tond [T240 17

Aol 480 480 | wso| 480 | 4148 | “oeq . okk]”
A- ime

Al EgFT;mp: i =

POST RUN Audit : by :
. HLI_SI)T RESULTS
Point Expected Response Actual Response + Conc.
DVM % Differance A %

| # Meler D [ Meler
ZERO| 000 | 000 | 000 |pp, ¢ |,00) | 024 |F02Y f 240 |

A 0o | 490 | 480 492 | Hezl 482 | T.o13 [%I3Y )

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

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

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




ZERO /| SPAN CHECK DATA SHEET #15-4

: | _ o Date : 09{6 'ff@_faﬁnalﬂﬂ: S0O; (154)
Source 6450 Run #: S

Zero Cyl. #: & Z-A Cone.: 0.00 ppm SO; Cyl. Press. . _ﬂﬂ@!’sl
Certified by : A/R LIQLUIDE Date: OD2-20-0Z |

Span Cyl. #: L0622 Cone.: /290 ppmS0; Cyl Press.: ﬂﬂ_FSI
Certified by ;: AIR L/QUIDE | Date: _(/-2%-01

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

Range : 0 - 2500 ppm 80, Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO,

EF'A Control Limils = 3 2.59% of 2500 ppm S0O; = + 62.5 ppm:a"ﬂn .
PRE RUN Audit: by %ﬂdﬁ' r¥en, Time: |/ 05 rTamp ; Jf}_._" F
. AUDIT RESULTS
Point Expeclted Response Actual Response + Conc.

# Meter DVM PP Meter DM % Differance 4 %
ZEROQ . ™
00.0 | .000 | 00.0 poo |.000 ;,.I "I_%’k "I—-"l?ﬁ-—i o1

SN 5.6 516]1290 | 512 | 512 | Jagp110]| 7820|7303 |-

PGSTRUNAUU‘“:WLJ\'M Time : 150 “Temp: ] 3 o

_ AUDIT RESULTS
[ Point Expecied Response Actual Response + Conc.
# Meler DVM FPM Meter DV Difference A %

b
(76 000 |00 | 000 [ pp.7],902 5,433 | 75433 +.20 |-
W 515 .5/6 1290 | §1.5].515 12871668 | ~2.332[.093 |~

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

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

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




QUALITY CHECKS DATA SHEET # 16

uniT:__ CHB0 RUN: 2 pate:04-3 -2002
Thermocouple Ehm
TIC # 1 oF  TIC#13 S °F
TIC #2 _ oF  TIC#14 Sb. 1 of
TIC#3 S1.0 o TIC#15 ﬂ_‘?’ oF
TIC#4  __ S22  °F TIC # 16 S53.0 of
TIC#5 S|4 oF  TICH1? ___ Ok o
TIC#6 Sl oF  TIC#18 0. 1 oF
TIC#7 511 °F  TIC#19 sS4z oF
TIC#8 Sl °F  TIC#20 | o oF
TIC#8 519 °F TIC #21 _— oF
TIC #10 509 oF  TIC#22 = oF
TIC # 11 sz oF  TIC#23 55.0 °F
TIC # 12 (o, E oF  TIC#24 = of
ﬂufmnmuplﬂ Readout : - _ o —
5 Cifarencay

Pretest zaro and span check and calibration posd losd 200 NG §pan
ZERO: O.0 *FAdL10 0.0 oF  ZERO_Y. oF Difference_. 210 _% ™

SPAN :QUL0. 3 oF Agj. to_2000.0 °F SPAN 3‘13 vr-'nrﬁarmnn"ﬁ-'lfﬁ
Thermocouple Readout Pretest Linearity Check

0 =00 F 200 =_Zolb °F 400 _3%;5 _oF
60 = 399 o 80 =lLOLD oF 1000 =809 _oF
1200 = _|198.0F 1400 = 13990 °F 1600 = 1S99L__oF
1800 =_|900.0F 2000 =cPOP0 oF

Sample Train Leak Check Pre __x Post
C-gas Train Leak Check Pre _ Post i
S0, Train Leak Check Pre % Post
Static Gauge Zaro Check Pre Post
Scale Check Pre: 439 — 449.1 b
Post : 4341 — 429, =

no X

Stack Cleaned Prior to Test Run : YES






COMPUTER INPUT DATA SHEET #1

cient __JoTuL , ASH

address: 400 RIVERSINE STReET / P.O. BOX 1157
PORTLALD .  MAINE o404
phone:_Z00-197-5912 Fax: _G00-952-052Z3
RunNo: 4 DaweofTest OH -0 - 2002, gumRate;_L 24 ¥
Model No.._ (Y5O Cmin~ [min-1.26 [Jfan
stove Type: [ cat__ [MNoncat _[] Pellet [Ri25-1.9 [max __[elinsent

¥ e
Dry Gas Meter ¥ Factor: qga s Post Leak Rate: 00 Efm Time: %5 min.

(0,000) (Data Sheet #2) (000} (Data Sheet #2) (000) {Data Sheet #2)
Dry Gas Meter Volume: C2,85L o
(00.000) {Data Sheat #2)
¥ . = .
Stack Flow: %u fﬂp Lf dscfm A H: J L‘f_’; in. HzO
(00.000) (Data Sheet #2) (000) (Data Sheet #2)
Maximum Vac.: 2 () 7* Barometric Pressure: 29. %% __inHg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)
Ha0 Captured: A25.0 Ty

(00.0) (Data Sheet #3)
Front Half Cateh % Of Total: 6{5" L{q o+ Total Particulate Catch: l ,zq LI _'IE '

(00.00) {Data Sheet #5) (0.0000) (Dala Sheet #6)
Flue Gas Moisture: i | 4. 358 &
(00.000) (Data Sheet #7)
Particulate Emission; AS6E frdset
{0.0000) (Data Sheel #7)
¥ I ?'_,.g L
Relative Humidity, 29 () % RH  Ambient Moisture: 4 % Hz0
{00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
v
Heat Output (EPA Default): | ';I"}_%":ﬂ BTU/hr
(00,000.0) (Data Sheet #8) '
Actual Coal Bed Weight: 7 ) bs. TestFuelWeight_____| 4.9 bs.
(00.0) (Data Sheet #5) (00.0) (Data sheet #5)
Fusl % Moisture (dry):___ 21.093 Y% (wet): {7419 %
(00.00) {Data Sheet #10 [wood stove] or #11 [pellet stove])
Fuel Higher Healing Value (dry): —  BTU/b.
(0000) (Data Sheet #11)
— B
Stack Stalic Pressure: '{']5 O : in. HyO
(-0.000) (Data Sheet #12) )
Temperature (Average Room) Combustion Air: ] cg oF
(00) (Data Sheet #14) )
=1Fl2 %

Stove Temperature Change:
{+/- 00.0) (Dala Sheel #14)




THRHLE 1 =----- HAW DATA

CLIENT : Jotul USA, Inc. TEST HMo. 4

MODEL : C450 DATE: 09-Apr-02
LA A L R R R R E R L R  E R R L R E R R A E 2 R EEE A RS E SRR SRS A AR £ R R £ R L B2 2 0 0 4 04 Wb o ik

TIME METER DELTA METER PERCENT PERCENT S02
READING H TEME. 0 C02 COCENTE .
(MIN.) (C F) (IN. H20) (DEG. F) { % ) { % ) PPM

EEEE=m==== —R— ESEEEESEE SEEEEEEEEE _EEEEEE=EEs =E==s=sESEEE mEEEEEE=E==
] 107.500 g.150 a7 1.28 5.80 375
5 109.000 0.330 aa Q.50 13.80 250
10 111.343 0.150 a9 0.59 4,00 375
15 112.913 Q.130 a9 .65 5.20 400
20 114.384 0.150 a9 0.71 8.40 375
25 115.954 0.170 Ao 0.67 9.90 350
30 117.6835 0.194 ao 0.63 11.&0 325
35 119,445 0.230 Ao 0.20 14.70 300
40 121 .4086 0.190 90 0.19 13.40 325
45 123.223 0.230 a0 0.15 12.90 300
50 125,191 0.220 91 0.15 12 .00 300
55 127.1a7 0.220 91 0.18 12.20 300
a0 129.142 0.19240 G2 0.18 11.30 325
65 130.972 0.19240 93 0.51 9.40 325
70 132.809 0.140 93 0.58 8.90 175
75 134 .402 0.140 04 0.98 7.90 375
a0 136.000 G.116 G4 1.31 7.10 425
85 137.410 0.110 G4 1.37 G. 80 425
ad 138.821 0.110 g4 i.58 6 .40 425
a5 140,231 0.110 94 1.86 G.10 425
100 141.&641 0.110 54 1.72 6,20 425
105 143.052 0.120 54 1.59 G .40 400
110 144 .550 0.120 54 i.40 6,70 400
115 l46.0489 0.120 94 i1.11 7.40 400
120 147 .547 0.160 G4 0.43 10.80 350
125 149,289 0.160 G4 0.36 9.00 350
130 150.971 0.110 94 1.35 6.00 425
1315 182,382 0.110 G4 1.74 5.40 425
140 153.7a92 0.110 53 1.84 5.20 425
145 155.1497 0.130 93 1.92 5.20 400
150 156.690 0.130 93 1.88 5.10 400
155 158.183 0.130 93 1.97 5.00 400
1a0 159.676 0.130 g3 1.78 5.10 400
1ah 161.169 0.130 a3 l1.69 5.20 400
170 162 .662 0.130 93 l1.54 5.40 400
175 164 .155 0.130 a3 1.48 5.30 400
180 165.648 0.130 3 1.50 5.20 400
185 167.139 0.130 93 i1.51 5.10 400
190 168.629 0.130 B3 1.68 4,80 400
135 170.119 0.130 93 1.86 4,60 400
200 171.610 0.130 G2 1.85 4,50 400
205 173.095 0.130 G2 1.89 4,40 400
210 174 .580 0.130 92 1.84 4 .30 400
215 176.065 0.130 92 1.78 4.10 400



220
225
230
235
240
245
250
255
260
265
270

177
179
180
182
183
184
186

.550
-035
-520
. 005
403
794
.184
187.
188.
190.

575
965
i56

0.130
0.130
0.1320
0.110
0.110
0.110
0.110
0.110
0.110
0.110

92
892
892

a1
91
91
a1
9l
9l

1.55
1.55
1.64
1.61
1.59
1.56
1.58
1.57
1.55
1.45

4.30
4,20
3.80
3.70
3.a0
3.50
3.40
3.40
3.30
3.10

400
400
400
425
425
425
425
425
425
425



TABLE 2---RAW DATA

CLIENT : Jotul USA, Inc. TEST Ho. 4

MODEL : C450 DATE: 09-Apr-02

dhkkEkd bk kddkkddddrddd o dod®ob b b i o ol o o ke o o o ok o i o e i o e e o o e i o o o ol il o e e e i o e e
METER CAL. Wt. WOOD

FACTOR (Y} ------ 0.983 BURNED (LB) ======= 14.9 Lbs
BAROMETRIC WET, FUEL

PRESS. (Ph) ====== 29.88 in Hg MOISTURE § -=====-= 17.419 %
LEAE RATE Wt. PART,

POST (Lp) ====== 0.009 cfm COLLECTED ======= 1.2947 g
WATER METER

VOL. (Vle) --==-- 233 Ml VOLUME Von ==-=-=---- 82 .856 mof
TEST HC MOLE

TIME (MIN) ====== 265 min FRACTION <====== 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul USA, Inc. TEST Ho. 4
MODEL: C450 DATE: 09-Apr-02
L2 SR SRR RS R RS R RS SRR R AR R R RS ERRE RS SE SRS R R SRR R EREE RS LR R
AVG DELTR AVGE PRCNT

H @ -=-=--- - 0.14 in H20 CO W =====a=- 1,25
AVE METER AVG PRCHNT
TEMP. Tm =-=-====-= 92 deg F 02 -====-- 6.67
AVE PEM AVG BAL



CALCULATIONS

TEST Mo.

DATE:

4

09-Apr-02

EE AT E RN AR AN A E A A A A A A A A A AT A RN E A AR AN ERAAA AR A A AN A AR AR v b bk dwd

TABLE 4 -----
CLIENT : Jotul USA, Inc.
MODEL : C450
STD SAMPLE
VOL. Vmi{std) ----- T77.84 dacft
VOL. WATER
VAPOR Vwistd) ---- 10.987 scf
PRCHNT
MS5TE Bws ------- 12.35 %
BUERM
RATE HE ======= 1.26 Hngr
OO0 EMISSION
RATE mm=====  206.71 g/fHr
&
163.54 g/Kgdry

fuel

STACK GAS
FLOW Qsd

PARTICULATE
CONCTRT. C8 --=---=-
PRARTC .EMISS.
BATE B  =======
MOLES OF GAS
PER Lb WOOD Nt --

PART.EMISS.
REATE

LR X R

492 568 dscf/Hr
&
8.21 dscf/min
0.0166 gfdsct
8.19 g/Hr

0.46 Lb-mole/Lb

6.48 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, Inc. TEST No. |
MODEL : C450 DATE: 09-Apr-02
hkdddhk kbbb v ek bk dkokk ko koh kbbb bbbk bbbk E bk kkdd bk k ko k ok
TIME PPM PROPRTH. PROPRTH
INTEVAL * RATE VAR. RATE VAE.
Ti Vim FR AVERAGE
5 532.8 95 1040
10 554.1 89
15 556.2 100
20 555.8 100
25 556.2 100
30 555.8 100
35 565 .7 100
40 555.3 99
45 556.9 100
50 556.3 100
55 558.0 100
60 557.3 100
a5 558.3 100
70 559.9 100
75 559.7 100
a0 561.0 100
as 560.9 100
a0 561.3 101
as 560.9 100
100 560.9 100
105 561.3 101
110 560.9 100
115 561.3 101
120 560.9 100
125 560.9 100
130 560.9 100
135 561.3 101
140 561.4 101
145 559.9 100
150 560.0 100
155 560.0 100
160 560.0 100
165 560.0 100
170 560.0 100
175 560.0 100
180 560.0 100
185 559.3 100
190 558.9 1040
185 558.9 100
200 555.8 1040
205 558.0 100
210 558.0 100
215 558.0 100
220 558.0 100



225
230
235
240
245
250
255
260
265
270
275

258,
558.
558.
558.
556.
556,
556.
256.
256,

i O Dl OO0

100
100
100
100
100
100
100
100
100



METER BOX DATA SHEET PAGE # 2

Page: __1_of >

unir: 150 _RUN:___ pATE: 04 - 9 =2002.
MeterBox_OH YFactor 133 *
Leakchecks: 15" Hg @Y cm "Hg @____cm
1 IS "Hg @ 009 _¢im " Hg @——cfm
Iject SO* @ 100 co/min,  Nozzle: Probe @ 3/8" od Initial Volume: |, SO0
[ROTO: PRESS: 2 SAMPLING : T 1 BP: o)

} r;tr!:r%ﬁ s%lpl.:m# sracx%ﬁueﬁn aa:p %Eﬁﬁﬁ
MIN| TIME READING MDCF _DSCFM H | TEMP | PPM | TEMP | VACC
o 4y | 0. 500 | —— [d.013 .5 | ¥) 315|8) |0
51 4s[109. 000 | —— [13.585 [.33 193 20 $% 3.0 |
0 Sl 293 (L3493 3 040 S | 89 |21s5[ 89 |T0
B st a1> (N1 [3.415 [I3 9 |9 | & [2.0
20 jspo| 14,384 114 38Y4 |9, 040 1S | 2 [315]89 1.0
| os5115.954 NS, 959 9,686 3] €9 1 3S0[ %9 [20
W o] L. L3S _N1.65s (10,4931 | .19 %7 375 | S |20
#1519, 995 119.49S 11300 |.23 | & [300 ¥1_|2.0
W1 29|21 dob_ JIZI. Yol 110, Qi1z | .19 | 9o |325 |90 [2D
B sl123 23 175223 | 11230 23 [ 90 [300]% |20
@ 3p|125.19\ [115.141 [I1sq |22 | 91 900 ql |20
. S0, 0 [0+ 1254 || 91 300 4] 120
ROTO PRESS: LII‘:)_ TOTALS: 11‘1'345 1,3_,*_(_9 Tk BP.: 19, S
@ [Gqo129, 142 129,142 [1o. 314 19 | 92 |325 9L |20
| 45[130.992 |30, 912 [10:3Sk | -1 G5 (325 D |20
[ 5p| 132,909 132, 509 13,915 .4 | 93315 [93 20
i 3. Jor [P1.40z [3.959 [.1¥ %jﬂ‘g_ qy |20
80 | JLov| 3L, coo |13 000 2.90S |1l 4251 gy (20
%] 05 []32.410 1137, 410 |9.905 | .| 99 |75 99 _[20
B o 138 . 821 |/3%. x2) |15 [0 | 94 | 425 94 |20
%15 140,221 1490, 231 [0.905 | .1/ | 91 1 de5 q4[{2.0_
00 70| 14). cd] [(41. 697 1905 NEETEE SRR
W] 75 193 052|193, 052 |3.399 I [aY [qoo[9Y |zo |
0] 35 [144. 550 |44 550 9394 | JZ |99 400 |99 |20 |
W55 L. 0494 || 9G.049 | 3. 09 | dz | 9Y |Hoo| 94|29

TOTALS:|( 3, 38lo |L5"_I (174 [MAXVACC=

TOTAL Cu Ft —T0TALS )23, 22l |39 7195 |AVG. BF:




R e R P e R A L I LR LA -

LR

2 of S

¥

LY

METER BOX DATA SHEET PAGE # 2 Page:
unir:__CHs0 RUN : 4 pATE: _H-9- 2001
Meter Box_ S H Y Factor_+ 983~
Leak checks: _ID "Hg @ 00 efm "Hg @ cfm
_I5 "Hg @209 cim "Hg @____ cfm
Inject SO @ 100 cc/min, Nozzle : Probe @ 3/8" od Initial Vielume: -[:5{13
ROTO: PRESS: |3  [SAMPLING RATIO: () AN BP: 29,85 |
METER SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN| TIME READING MDCF DSCFM H TEMP | FFM | TEMP | VACC
1201 1do [199.547 47.s4F [9:599 [.lb |94 |350|9Y |20
25 g5 1y9.259 [M9.259 [9.599 | | QY |35019Y |zo
13|  50/150.97] |}s0.921 [ 90S |, M | 94 H2s |94 |20
5| sl |57.38Z |152. 382 [1.905 | ) | 94 | 42599 |2.0
01 [153.992 {153,792 (1414 [ 1) |92 425 193 [Z.0
W] pS[15s. 197 [155.19F 3.4 | 13 [ 93 (400 |93 (20
1500 15 | (56, (A6 ISk, LA0 (S UM [ (1D] 93 400 (93 |20
55 15153, (82 198,183 [4.914 [115] 93 [400 |93 |20 |
™ 200159. 00 [159. Lk [9. 414 [3 [93 [foo [9> [2.0
(85| 2] L0 1 ol 19 [g.419 |13 | 93 400 |95 (20
™ 3z W2 W2 WZ [3.Y1M 103 | 9 [Ye 193 (2D
1751 25[]64, 155 [ 1LY, 24 [ > 193 [4po | 93 |Z2.0
ROTO PRESS: A3 TOTALE| |61, %1S ;5‘,:’ }]1!::" BP.: 219, 90
(1801190 LS, LY | 16S 4% [R.97% | .13 | 93 [900 {93 2.0
B9 1L0. 134 [IL).139 [3.928 | a3 | 93 [400 |9% |20
™ 50 168, b2 [1b3,629 |3.4928 | 43 [93 [Hoo [93 |20
| es| Jo g |10,.19 13.42% |13 [ 93 [400 (93 |20
20 (1950101 L0 PILGI0 [3.993 [ 13 192 [400 (92 |20
05| 5[113.095 [N3.045 [$ 44> [ 1D (G2 |400 | 92120
20 5 Nq.5%0 (114590 [.9d4> | 3| SZ 4w |92 |20
25 <l PL.obs |1, 0bs [8.943 .13 [ 92 [Hep | 92 [20
20| 5o [ . 552 |1)1).550 [8.943 | B [9Z [Yoo [92 (20
25| 55 [N9.035_ |1719. 635 [%.94y3 [ 3 |92 |90 |92 |70
201 35[130.520 180,520 [S.443 [ 13 [ 9T [H00 | 9T |20
25 35142005 |IRL.00S [2.947 | 11 | 9T [915 [ 9L |20
L. - TOTALS: II-UEHHJD loSY iﬂs M.ﬂIViEG!
TOTALCuFt.[| TOTALS[202. 58S 3,10 2228 AVG, BF:
LS W L



METER BOX DATA SHEET PAGE # 2 Page: 3 of_
unit: _CHS5 0 RUN: 4 pATE: 4 9-2002
Meter Box;__.S H Y Factor._ 48> -
Leak checks: 15 Hg @ 100 ¢fm "Hg @ cfm
IS "Hg @+09 ¢im " Hg @____ cfm
Inject SO @ 100 ce/min.  Nozzle: Probe @ 3/8" od Initial Volume:_| SO0
[ROTO:PRESS: 17 SAMPLING RATIO: 3y 1| 82949y |
METER SAMPLE ETACK DELTA | METER | Z02 |ROTO | PLUMP
MIM [ TIME READING MOCF DECFM H TEMP | PPM | TEMP | VACC
240118901193, 463 [183. 403> 0.9 |. U [ 41 [425]4al [2.0
25| 4o l1g4.7294 [Igd.- 194 [ 919 [ [9) |425[q1 (20
%0 50306189 [18l. 19Y |7.974 [0} | 4) |Yy25(9) |Z.0
25 §511%). 515 11815750624 | ) | Q1. (425 19] |20
211900 198 . 905 11%% .96 79724 |0 | 8l [425]9) 2@
25| 6571190350 |[90.353.90Y [ ,)) | 9L 425 | 9) [2.D
270
ke U7, 84¢ | (b |SHG
280 5 * o
285
250
285
[ROTO PRESS: TOTALS: BP.:
300
305
210
315
320
325
230
335
340
345
90 418, (85 |7 69 4969
355 q7 |#61%
TOTALS: . MAX VACC = 3.:‘.’?
TOTALCuFL[R7, B35 (p TOTALS| § 8¢ INLI-*’SEZ‘ AVB-BP: 00,98
v o Y I ¥

=%



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

oare: O4 = 9 2002

unir: _(H50 RUN:__“l

SCALE |  WEIGHT
scaLe cHEck | LEVEL Z%QED 205.0 g ;5%4.:
INITIAL : / | 59009 89v.0
FINAL : v Vv 885.0 g 85,0
IMPINGER  #1 #2 #3 #4
FINAL WT gyYIx 58713 |436.) 35, D
INITIAL WT Sil.o 580.0 4444 q2s.0
NETwTeraMs | 2134 '?-.3_ i 10.0

TOTALCATCH_222.0  GRAMS H20
FRONT HALF

seaker# | dlo
| FILTER # 113 F DESC. ACETONE
Fvacwrg | QlLble (- FINALWTg | 101.2130
nmaLwrg | 6119 |- NmaLwrg | 1010549
[neTwrg | 2947 |- NET WT g IR

voLpesc.m{ |\D ~

BACK HALF

FILTER # 123
FINALWTg | . 52(| |~
nmaLwrg | UL |-,
NET WT g L0197 |~
Beaxers | o) 2% 24 | 30
DESC. ACETONE | METHCHLOR | Ho0 HaO
Fnawrg | 106 832Up 11057981 110,59kD - 107. 464
INmALWT g | 1063173 {1 105.7473 ] [y 4552+ 107359 %
| NETWT g Hsa3]  050%]  .1Z0gd .lod¥d 2336 f
voLoesem| (1S /] s 180 /(32

[ 3.1



Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: O /29702 - Time:

Manufacturar S &S Grade:#25 Glass Front Size: 11cm Lot No.:

|12

B ¥

NK W

E-Eﬂ 2|

Back Size: 8.2cm Lot No. 25411

IoaTE: 02 -0 gy DATE: Ja-10 ey %IDATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
LIVE T3 093 ﬂ@h%mﬁ 192a | YomaL CHSD R-2
UL§ , 6155 mss (St ) 1§40 " v | RS
[EYA 2 oass [(.(19 194 . v |R-Y
de | L L33 Ase |0 R4YY ) [1QY8 |« w |R-§
U5F | . Lad 0937 |( 100 1943 | » v |R-b
1F | LAl ot (i LAY 943 |
17e | L6196 o | (L0193 1 Y
Teel .5 |ovo [ (1R ) |4s
nael . 42 [our [(Cbte) [1946
120F | . g4 | edut {wawara} 1947
Bl HYe2  fo? Caqq,yd ) _1ay2 |Jomw CHSD| R-2
pzp| o MyYy  oaud {uyst ) [1949] * | R3
0] L YUl |oaus |4 ) 13491 & v [RY
48] 4205  Jeauw |(4307y M40l v v 1R-S
56 9238 [oawr |(.4336 (asy | v R-l
MY ERECE oaus | (MYYS 1952
p] 4431 loaw (LW%@ 195%
193] 4293 c-@_% g"l‘-l (954
(19681 UYy\ 0ASI 955
12081 4427 0453 .m-ias'*y 1955
Checked by: _C -LJ&'LQM i 9- -|0-02  Time: ALo0
EAL.M'«I'I:E ROOM ENVIRONMENTAL CONDITIONS
[ DATE | TIME Eﬁ' wﬂ DB | %RH
T TR
“’“"l’—,f




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: OF-03-2002.  Time: 1230 By: b
pate: 04 -0H _ |sy: e joate. 0 0S5  |evi#e) |paTE: BY;

[ BEAKER FIRST SECOND THIRD

E WEIGHT TIME WEIGHT TIME WEIGHT TIME
A1 | /02,2454 (1304 [ )48.2359)| f49 [
2005937 | 1205 [(Jps.a24 gy (05 |- ] Jon CHS0
| 23 J0Y.5895 | 1307 S29/ 1217 |- R-3

24 10649024 | 130% (/0. EEFA AN

25 91,4964 | (204 159962 )| 1219 | ¥ )
Ab 101.0347 130 | o103 492 1221 |~

27 | 1062132 1431 %_m_&ma:;) 2 | #f Yemul 045D
28 | jo574969 | 1zd (105747331245 |\ R-Y

29 [oH. 4556 | 1313 ¥ |0y 4552 )| 1224

20 | (07259 | |25 [([07-3599) 122 |7}

e —

Ell 45,553¢ 1316 | \95.5590 ) |1227

32 1 167,863 | 312 |00, 3621|129 |~ L C
24 101,144 | =2 (1o 148 1229 [\ R-5

EY] 106 46R 2| 1319 |(ToL Y685)1123] |"C

35 | 40,5617 | %0 -@f L1 /232 )

236 | QL H60% |13 1223 [7 |
37 | 10.L04Y 323 Y2297 oo G4<D
32 | 96,2534 [132Y (96. (236 |7 ¢ R-lp
AT ITE N Y AT EEVA 1A

4o | 1064702 | /327 [106.9702) /238 |- )
BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB | % RH .
| ofey | 1200 [ Wt (| 99 ifé |t_mwhww=ﬁm,ﬂg

6d-05| |20 [P | N|T7% |9 [Pate: 04 -05-dz

S Time: /230




SLHOIFM LNYLSNOD : £-¥ # 133HS Y.1VA 3A0OLSAOOM

/
m__ g LR 3L —A_|05L0]1)-}e] ¥
\ L — Eh ] S0 —® | 0et| 1-57] €
. 9 3h | 2L N |7 [ SoUl TERY 4
/ 5 SL| /| -5 |SeeZ| UFRU| &
ey Uo|sEas < ucisseg
Ha% | 8a | am | Ag | sunl | eseq | BumBiam Hy% | 8a | am g | sunl | s1eg | BuBiean
SNOLLIANOD TYLNIWNOHIANI NOOH ITVDS
L-ll.l.llllllj... 0 4 |_
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Dates: From_[I"20-200)\ WOODSTOVE DATA SHEET #4-4

Through 92 -/ & ~200 g} SCALE QA SHEET Model: _A1205
SN :_37010004
"ﬁl 1;%%1 100 100 mg ] Dry | wet i
Wit W welihi waq-Erl ech | Date | Time __Eulh Bulb | %.
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000203 10.0000] |.o000 Jo 1/ 1Y7
daq | 99917 | 1.0000 T v Yy
1000002 Jn.occp | 1.00C0 AAEK A
99 .2%99]_4 299 .ga-ﬁ a4/ A7
Wopl| q.949 | SN US|
100.0003] _9.9999]_J. 000 23 | / 147
100.00p | /p.0oc0| . 999R =3 | (| X3
|__log.0s1] 10.00¢0) /. (00 Ay [ ) 1u]
1000002 (0.00pt] 1. 0000 7 |/ | HE
000001 99A 7 I i
. 4.,449% |_[.0000 10 | / 4%
g7 10.0000] 998 24 1 | 5%
39991 _0.000] | 9719 6 | ) [HS
19508 | 4.5997 | | 0000 A3/ U
9.971__Loomd| 02-13[1940[ 7S | 5 [ Y]
3.9 | 10.0w0] 9971|1000 | et Jeaq[pers | O | /| 33
qa 7| 9.9999 | oom | - 1000 [Dhw/loa-1qldpig | 94 | N LLJPQ
Doe0] J.000 10000 000 [ 251150 14| 7 4
vl o8] _9.9999 | 9991 | 00D [N [oa-1u| 048] T3]} 4]
= _E L _,_.:;E_‘.:_,__,*: I - e —-:__F I Y — L




From_& /G - ODSTOVE DATA SHEET #4-4 Soale: __Sartarius
fmn w0z Wo SCALE QA SHEET e
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weight oo . L e 189S 7 |17 1 96
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BLANK PROCESSING DATA SHEET # 5

unt:__ CYSD

BLANKS DONE ;02 —20 - 2002

rRuN: Y pate:_0Y-09-200T

BEAKER

A =

B

C

200 ml ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT #O/171SS

FISHER OPTIMA
LOT # G994 (oA

%wﬂa

fegTIFIE
TiETILLEDR

FINAL WE

IGHT

[0%.90[5

[0{s. 502]

TARE WEIGHT

108.9007

| Ot 304

| 0L 2604

10 Vote O

NET WEIGHT

\ {}ﬂﬂ? J

r!{}ﬂ.l(? "]

2004

/

TARE BEAKERS INTO DESG : TIME : /405 _DATE:__ 8375 ~doo2
DATE :02-1k BY : hon- DATE : 02-17BY : %~ DATE :

BY :

| BEAKER

1 STWT

TIME

2 ND WT

TIME

3 RD WT

TIME

A

108 9002

tEy s (

10%.9007]

wf

) (o] 1

B

166. 206%

/850

{6t Z06H |

bl ¥

c

{066l

| Jiol o

FINAL BEAKERS INTO DESC : TIME . // 25 DATE:

1851 (1069660

0g.-18 -Hdooa

DATE :p2-19 BY : Mf-DATE : 02-20BY : - DATE:___BY:

| BEAKER | 1ST WT | TIME TIME | 3 RD WT | TIME

a /o890 020 (108 901 )oar1

8 |roe208Y] 1038 (| Joe.3031))0918 Y

E [0,

c  |[lobac| 1083 [ 10666H] 099 |

TARE QC FINAL QC
paTE [TiMe |BY |we |08 | % DATE | TME | BY pe_ %
p2-Il,| 8| bee- 7 7| s oa-11| 102 gr_-'f--( 78 |45 |
paniisss| de| N[ 1 | U 02-a0| RIS | it } 75 |42
/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

ot CHS D RUN:__“f DATE :_(04-09-2002

BLANK CALCULATIONS

Acetone : LOOE g+ 200 mi= , 000004 g/ml

Dicholoromethane : __ 00 171 g+_75  mi= , 000023 g/l

Distilled Water : +DO0H g+_200 mi= L ODO0DZ giml

FRONT HALF CATCH

FLTERS: L2947 g | “ (o000 g)~_ 2947 a
Total Catch i# of Filers Blank Vale | Filler

BEAKERS : I"?gl aﬁ-lfl'jrli !E!Qﬂj gl= I}‘T_.rl? fg'
Total Cabch il Acelons Bilank Valias ! mi Acehong

TOTAL FRONT HALF CATCH : __. Llr] "? LJ ET l

BACK HALF CATCH
eters: - 0197 - [ * 7 (0000 g)= T
Total Caleh lﬁm ElﬂmiF-:r
BEAKERS : -r" e =
Acetone : Hﬁ@_é- !"]‘5 E.q_‘g:gcﬁ_g_}= HS@G g
Extract: ,050% - 75 ‘ﬁ?iuﬂﬂﬁiﬁ_g_1= Rl il g
Tadal Ceich mi Dichicromelhana  Blank Value §f Dichioromatnans
Water : ;ﬁ'ﬁ‘ngb g- 31§ {. DM .gﬂbqq g‘r‘
Total Caich Bilank Value /' Wialsr
TOTAL BACK HALF CATCH: ___ 6242 7§’

rotaLcatcH: [ nd )

9% FRONT HALF : P49 %
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TEST DATA SHEET #8

(M50 RUN:__! pare -1 -

Test Chamber Air Velocity Start: O~ Stop S Avg O

TR L e L L L T S T RS AL AL THTHH T HEHR T FHT T T ea A R T e S R e s s s ue

s Pre:We: (6 pe: 79 = MO 7~ %rH L %He0
Wet Bulb - "
OV BUR st:we: (0L p: 19 = 2l %rHLZ %H0

average -2 20" ssrH_L-25 % Ha0

Empty Stove Wﬂlul‘rt (1bs) : wi stack & oil seal : Wt ! Dry : 425.9

Kindling Weight {Ibs] :  Paper: L “Wood : 4 {g

Preburn Fuel Weight:_|2:0 %+ (4% 4 1l.% Total:__H2. b ~

Kindling 8 Preburn Fusl Weight (wood only) (1s) Total:__HE.2 °

Coal Bed Wt Range (lbs) : 3. )" .§ * geale : H29.6 ", 428.9 -

Upper: .25 « Tuel waight : Wmmdmmmlmm 3,..] 5

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

Mamrrunﬂnalﬂadﬁamwa][lhs] ( '5'] +_3.0" )42).25=

(75" % 1.5"x 5“spﬂws} _ﬁﬂ____pcﬁ

Test Fusl
Dimensions Length in inches Mo. Pcs Waeight in Ibs % of Load
g'!"‘" ILi"“ _3 {& L‘G?J -
exe 19" 2 35 A
Tost Fuel Weight : 110 *_Ibs
Estimated Dry Bum Rate ;| 110 -
4.a - (4a% 419 |  L2WY " kgin
22046 S
TIME
Estimated BTU's/hr: 19,140 = J_I%?— s L. 'Eﬂ'é" - = IS _.Z?;" -CI‘-“r BTU's/hr
EFA Dafauﬁ Efficiencies : Non-cat : 63 Cal: 72 Pellel : 78



WOOD STOVE OPERATING DATA PAGE #9
unit: (450 Run:__ 4 Date: OY- 9 -2002.

FIRE STARTED:_CHAIS

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

Y
2 at start of preburn.
SECONDARY AIR : N I.-’ﬂ CAT BYPASS : —--M;/ A
CHA BED P TION :

Raked and leveled prior to each warm-up / preburn charge. At 1/, min. prior to loading
last fuel, raked and leveled. In stove 25 Sec.
DOOR wide open during loading = min_HS sec

#
PRIMARY AIR : Opened full for first ‘5 min., then set to run setting of 333
SECONDARY AR : N A cateypass: N /A
EAN;
ON Ec\}flf during warm-up i OFF during preburn
ON KQFFfirst_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 8. grn D fir
4%4 Packwood # 2 or better s. gmDfir
PELLET FUEL MANUFACTURER : N/A BRAND : __IN/A
All Grades WCLB rules: |
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either. Ilog or_1Z inches.
1st warm up / pre-burn fuel charge ( |2.0 ’lhs.} added at Uq_@
and warm up / pre-burn fusl charge (! % " 1bs) added at_{©30

3rd warm up / pre-burn fuel charge ( }L' B Ibs.) added at HESJ
dth warm upfpra-hurn fuel charge ( Ibs.) added at
5th ‘warm up / pre-burn fuel charge ( . |bs.) added at




TEST DATA SHEET#10

unt:__CH50 Run__ Y pate: O4- ] 2002

Room Temperature ! 1 °F Correction Factor : 'ﬁ_ f

xl..lncmn:tad‘u’aluuam corrected for room temperature : Yes No '\/

Time Test Fuel moisture reading taken: __ {30

Calibration Checks : X___V y__v 120 0.\ 220 2T.1 _

pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corectad
Uncor | Cor. Uncor. | Cor. Unecor. | Cor.

1| @48 | K1 Lo |NO0qIL.0 | ND- /4.5 15,5 |L.S0O0 E

2

3

¢ [ =& [ P [23.0[a3. 210 [22.5ato [226122.900 |

5| 2 | P [P35 J‘_-IL'I-'ﬁE 28.2(230 34-?'11“11E|a] -

6 | 2'x<4"x8' | P !_ﬁng lql'fd: H':S_ EDﬂ:E ﬁ.? 26,39 20,333 ¥

7| ZxaxE | P ooz [2g |29, k{228 QY. 123,200 |3

8 | 2%4xg | P Q1300 v

5 .

10

11 :

2 1o o 1920 (%0] 32480 119.2-] 19,200 |-

18 | Zxd Ml (190 [1927] B0 (192 _’%&g_mi 19,206 |7

W[ x4 (310 (225205 23, 10 | 22,51 22,100 |~

18 1%y P 1198 [20.97 (G0 [20.3]20.0 [214-] 20,367 |

16 [y eyl T 1215123, [ 990 | 23200 |23.7 23. SO0 |+

17 : 105,463 |

18

19

20 | Spacers | T | 3.5 |24 N 23.0 |29 1120 |24t 24, 200 _|¥

FSPINESRS RS ﬁZELTrTé“‘ Fue F'RE.'II.'EET; :t'_:?: | TEST FUEL

Dry Moisture % : [b.500 %] 22,915 . %[ 21093 %

Wet Molsture % : o IL3 - % 18,58 - ¥ 17.419 -

To obtain Wet from Dry 13;;:‘ xﬂzwﬂizz?lgg = % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 9% wel: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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ZERO / SPAN CHECK DATA SHEET #15-1

Data:ﬁf*_'ﬁfﬁﬂalym: CO. (15-1)
Y

Source . (.’1 "7[55.] Run #
Zero Gyl #: OY2ZTAC 2-A  Conc.:  0.00% CO; Cyl. Press. : ,&FEJ

Certified by : 1€ _LIQUIDE Dale: O2-20-02
Span Cyl. #: éﬂfﬂ?@f Conc.: _/Z ekl % CO; Cyl. Press. : 180 _psi

Certified by : #/ & L/18U/DE Date: _Q2-/5- 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; = z 0.625 % CO;
Method 28 A = + .2 % of 250% CO; = + .05% CO: _

e —————— e —

PRE RUN Audit: by : Amﬁ Time : f-’zqgvﬁmp: gfj oF

e AUE:IT_HE,EU_LTS

Point Expecled Response Actual Response & Cone.

# Meter | DWVM % | Meter | DVM % Difference A %
ZERG| 00.0 | 000 | 000 |,/ | ,00( | -.00% | <008 =031 |-
AN 500 500071249 |5p 1 | .1 | 12,532 |+.042 [nik] |
POST RUNAudit:h}r:ﬂ @%Tima:ﬁﬁ:ﬁmp:L‘F

Au'ng " RESULTS |

Point Expecled Response Actual Response £ Conc,

# Maler DV % Meter DvVM % Difference A %
ZERG| 000 | 000 | 000 [Ap, | | oot | “00% | 700% |-=p3l |
AT 55 0| 500 |12.48| 50.0| , 500 12507 |+:01T7 [*,06]

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

Zaro % Difference = Act % (ppm) - X100
Full Scale Value
% - Ex X100

Span % Difference =

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Dat&:mmnalﬂﬂ: 02 (15-2)

Run #: L{

Source : Lﬂ«";ﬂj
Zero Cyl. # : QY2TAC 2-A

Cone. :

Certified by : AR L1OU 1 DE

0.00 % Oz

Span Cyl. #: £C 12767

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

Flow: 1.5 SCFH

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

Method 28A = + 2%of 250% 0. =+ .05%0; i

Certified by : AR LIQLLIDE

Model

320 A

Cyl. Press. : 2200 _psi

Date : 02 -20-02
Conc. : 12-50 % 0z Cyl Press.: a"éﬁ PSI

Date: _02-15-02
SN : 37400

Analyzer Oulput: 0-1.0 v.

Measured by : Rotameter

PRE RUN Audit : by : Mﬂe&ﬂ%ﬁ Time : fg?ff;&mp: E ":’)’ oF

_ ) Fﬂl}iT RESULTS

Point d Response Actual Response z Cone,
| # Meter | DWVM % Meter | DVM % Difference | 4 %
ZERO | 00.0 .000 | 00.0 20.0| 002 {;% ﬁw(ﬂ "'It'f.'l{-f
SPAN| 2 50| 500 |/2.50] 12.50) , SDO| 12471 | — 023 |5095
POST RUN Audit : by : Zl Waﬁ%ﬁ Time : M‘l‘mp: lz__‘ F
_ ) AUDIT RESULTS

Point Expecled Response Aciual Responsa + Conc.
| ¥ Meter | DVM ¥ Meter | DVM % Differance A%
ZERG| 000 | 000 [ 000 |90 | 02| 00k 7006 [F.02Y
PN 950|500 |/2.50| 12.50].5p2 | 125271 |*+o27 [0

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

Zero % Difference =

Span % Difference =

m) - Exp % (ppm) X 100

Full Scale Value

m) - Exp % (ppm) X100

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

i o ' Data:_&mmnalm: CO (15-3)
Source : tﬂ‘#@ Run#: Lf

Zero Cyl. #: (OY27AC 2-A cConc.: 0.00%CO Cyl. Press. : 2200 psl
Certified by : _AIK LQUIDE Date : J2-20-02
spanCyl. #: (€ 12767 Conc.: 480 ocO CylPress.: /620 PsI
. Centified by : AR (AL IDE Date : P2.-15-02
Analyzer : Make: HORIBA Model : PIR-2000 SN : 408005
Range : 0-10.0% CO Analyzer Qutput: 0-1.0 v,
Flow: 1.5 SCFH Measured by : Rotametler

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

Method 28A = =+ .2%of 100% CO = + 02% CO - .
/ iy :
PRE RUN Audit: by : £~ @ét‘-{*--e_ﬁ%ﬁ“ﬁmma: /Z VSTﬁmp:_ﬁ_"F
AUDIT RESULTS
Puoint Expecled Response Aclual Response + Conc.
# Meter DM % Meter DV % Ditference A %

—

[ZRo] 00 | 0% | 09 |god|,007| 024 tozqy |*2do
S| o 0| 80| 4% 479 479] 4183 | ~o11 |Z1bS

POST RUN Audit : WM‘?&'%‘EW / Eaﬂj "i:&l'l‘lpi 22_ °F

_ _ _ AUDIT RESULTS
Paint Expeclad Response Actual Response + Conc.
# Meter | DVM kL Meler | DVM % Difference A %

ZERG| 000 | 000 | 000 | »y) () [=ryyf| .OOY + o0y |t.0d/
8.0 | 490 | 480 ugol.ugo] 4z |-007 |706C

+ Cone. Difference = Act % - Exp (Std) %
Zaro % Difference = Act % (ppm) - Exp % (ppm) X100
: Full Scale Value

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




ZERO / SPAN CHECK DATA SHEET #15-4

: - . o Dale : 5’51 ﬁ'ﬂﬁnalﬂ&: SO; (15-4)
Source : 6#5‘ 8 Run#: L'f

Zero Cyl. #: OY2.TAC Z-A Conc.: 0.00 ppm SOz  Cyl. Press.: 2200 psi
Certified by : /R LJQLI/DE Date: O2-20-02Z

Span Cyl. #: LC62/94  Conc.: /290  opmS0;  Cyl. Press.: ﬁi___Psl
Certified by : AIR L QUIDE 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 SO, = = 62.5 ppm 50,

PRE RUN Audit: by : ﬂ%ﬁ%‘é“ﬁ Time : fzqa;amp: 2?) o F

AUDIT RESULTS

" Point Expected Response Aclual Response + Cong.
l_# Meler DVM PPM Meter OVM % Difference A %
il Bl il iad 11 m::m 2,060 | —2.060| ~08%
SPAN| 51,6| 5161290 | 51.0 | 127520 {-14.973] =593
POST RUN Audit : by : ﬂ- %féé‘fﬂda ;; \_Tim F‘."?ﬂ;amp; T2 eF
- - ALHJIT RESULTS
Point Expected Response Aclual Response % Conc.

# | meter | DVM | PPM_| Meter | DVM % Difference | A& %

fﬁﬂ 000 | 000 | 000 [/p.2 | ooz | 5.4%% | TE N33 [4L210
SN[ 51001576 /290 |61y |.Sid [ 1285161 ~4.%3) |-193

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % {ppm] X 100
Full Scale Value

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




QUALITY CHECKS DATA SHEET # 16

unir:__CHB0 run: __H oate:04- 9 -2002
Thermocouple Gh&nk

TIC # 1 _°F  TIC#13 = °F
TIC # 2 — oF TIC#14 LAY “F
TIC #3 4.5 °F  TIC#15 Gle oF
TIC #4 L2 of TIC #16 ol % oF
TIC#5 Lois oF TIC#17 =10 oF
TIC # 6 Lo.s oF  TIC#18 Lo oF
TIC#7 Lok °F  TIC#19 LiS oF
TIC#8 54, oF  TC#20 __35S oF
TIC #9 S4.3 oF  TIC#21 T oF
mc#1o  __Gl2 oF  TIC#22 — F
TIC # 11 58.2 F  TIC#23 Gl oF
TIC #12 1.0 oF  TIC#24 — oF
Thermocouple Readout : -
Pretest zero and span check and calibration posl sl zoro @nd apan

zero: 1.1 eFAdito OO o  zeEro_3.4 =Fnrﬁamnm__flg_§a
sPAN 1914 oF Adj. 0.0 °F  SPAN_Z00(.0 °F Difference 050 %

——— e ———pe——

Thermmocouple Readout Pretast Linearity Check
0o =0.0 o 200 =205 oF 400 = 3”!3‘? .F

600 = LOLZ or 800 =_QOLY oF 1000 =_{CO0Y
1200 = )I9%.) oF 1400 =D990 o 1600 =150

1800 =)¥95 o 2000 =2000.0 ¢

Sample Train Leak Chack Pre " Post

C-gas Train Leak Check Pre Post _¥

S0y Train Leak Check Pre Post __,~

Static Eaugﬁ Zaro Chack Pra E Post I

Scale Check Pre : -’-:“'{Q g —432.%8 4
Post : 439, 3 - yzq, 3 =

Stack Cleaned Prior to Test Run : YES NO X_






COMPUTER INPUT DATA SHEET #1

ciient __JomiL, USA

address: OO RIVERSIAE STREET / P O. Box |I57
Berann  MAINE 04104

Phone: ?Qﬂr’!qﬂlﬁcﬂi Fax: ?CMJ"_S_EQH'GE?H

RunNo. ~1  DateofTest (O =15 -O2  BumRate: -Te/vil

Model No..__ CHSD [(min~ [Omin1.25 [Jfan

Stove Type: [ | Cat E’ﬁmcat [] Pellet E?."zﬁ-m_g_max [insent

[ ¥

Dry Gas Meter Y Factor:_¢ q ‘g 3 h Post Leak Rate:_. ﬂﬂ?gﬁn Time: 255‘ min.

(0.000) (Data Sheat #2) (.,000) (Data Sheet #2) (000) (Dala Sheet #2)
Dry Gas Meter Volume: —79.942 of *

(00,000) (Data Sheel #2) _ i,
Stack Flow: €. S6S dscfm  AH: ZY, in. H;0

{00,000} (Data Sheet #2) (.000) (Data Sheet #2)

e = L ]

Maximum Vac.. R, * Barometric Pressure: 1;2[? ok g in. Hg

{0.0) (Data Sheel #2) {00.00) (Data Sheat #2)

q o

Ho0 Caplured: l I 6 g

(00.0) (Data Shest #3) P
. =
Eront Half Catch % Of Total. 2. 0%  Total Particulate Catoh:__- 29582 g

(00.00) {Data Sheet #5) (0.0000) (Data Sheel #)
Flug Gas Moisture: L’.’fq ML %
. (00.000) (Data Sheet #7)
Cd
Particulate Emission;_____ N OZ gridsef
(0.0000) (Data Sheet #7)
W ¥
Relalive Humidity 21.5 9% RH  Ambient Moisture: 1. 10 wwH0
(00,0} (Data Sheet #8) {0.00) (Data Sheet #8) "
Heat Output (EPA Default): 15, &71].0 BTume

(00,000.0) (Data Sheet #8)

Actual Coal Bed Weight: '?} u Ibs. Test Fuel Weight: | 3 Le Ibs.
{00.0) (Data Sheet #8) {00.0) (Data sheet #8)

Fuel % Moisture (dry): 21093 % (wen: 1.4E 1 o
(00.00) (Data Sheet #10 [wood stove] or #11 [pellet stove])

e

Fuel Higher Heating Value (dry): BTU/b.
(0000) (Data Sheet#11) y
Stack Static Pressure: = 0S4 _inHo0
{-0.000) (Data Sheet #12) -
-
Temperature (Average Room) Combustion Air: 1S &F
(00) (Data Sheet #14) e
Stove Temperature Change: - 4 : {.a °F

(+/- 00.0) (Data Sheet #14)



TABLE 1 ---=- RAW DATA

CLIENT : Jotul USA, Inc. TEST No. : 7

MODEL: C4a50 DATE : 15-Apr-02
i--ii--.hi***I:t*i-i-ttiiiiiﬁ**i‘*!‘!***i*t*i**tt**ii**ﬂ'*ltt**it***!t***i‘tt****i

TIME METER DELTA METER PERCENT PERCENT 8502
READING H TEMP . o coz2 COCENTE.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) (%) PEM

SEEEEESTE —So=ESEEEEE EESSEE=EsS=E =E=ESs=s=SsS=EE SEEEREEEEEE S=SEEEEEEE SooSsm====
0 313.000 0.150 g1 1.14 5.00 425
5 314.500 0.260 g1 0.26 9.60 325
10 316.525 0.170 B2 0.59 6.10 400
15 318.164 0.150 B2 0.63 8.70 425
20 315,708 0.150 B2 0.77 9.20 425
25 321.251 0.170 B2 0.64 10.00 400
30 322.891 0.170 B2 0.78 9.10 400
i5 324.531 0.190 82 0.17 13.30 3175
40 326.280 0.220 85 0.12 12.70 350
45 128.174 0.220 86 0.10 13.50 350
&0 330.076 0.220 86 0.08 15.40 350
55 331.977 0.220 a7 0.11 14.10 350
&0 333.885 0.210 a9 0.18 11.50 350
85 335.807 0.190 a9 0.37 9.40 375
70 337.602 0.1e0 90 0.48 8.70 400
75 339.290 0.140 a0 0.66 8.00 425
a0 340.880 0.160 a0 0.68 7.90 400
a5 342.569 0.1e0 a0 0.63 7.90 400
20 344,257 0.180 a1 0.57 B.90 375
a5 346.065 0.140 91 0.77 7.20 425
100 347.660 0.160 92 0.84 6.60 400
105 349.361 0.140 91 0.88 6 .40 425
110 350.956 0.160 91 0.90 6.50 400
115 352.651 0.160 91 0.87 6.30 400
120 i54 . 346 0.160 91 0.98 6.00 400
125 356,043 0.160 91 1.15 5.90 400
130 357.740 0.160 1 1.26 5.80 400
135 359.437 0.180 91 1.41 5.60 175
140 361.247 0.1a0 91 1.44 5.50 400
145 362.944 0.160 91 1.43 5.50 400
150 igd . 641 0.1le0 91 1.41 5.50 400
155 366,338 0.160 91 1.40 5.50 400
160 368,035 0.180 91 1.44 5.30 400
165 389,732 0.160 91 1.42 5.20 400
170 371.429 0.160 91 1.40 5.10 400
175 373.126 0.160 a0 1.37 5.00 400
180 374,817 0.1le0 a0 1.32 4.50 400
185 376.509 0.1le0 a0 1.27 4.50 400
150 378.200 0.1e0 as 1.17 4 .40 400
195 379.885 0.160 89 1.11 4.890 400
200 381.571 0.140 89 1.06 4,90 425
205 383.157 0.160 89 1.07 4.90 400
210 184 .842 0.160 89 1.03 5.10 400
215 i86.528 0.160 as 0.94 4.70 400



220
225
230
235
240

ige.207
389.787
491 .368
392,948

0.140
0.140
0.140
0.140

Ba
Ba

B8

0.96
0.94
0.92
0.95

4.50
4.30
4.20
4.00

425
425
425
425




TABLE 2---RAW DATA

CLIENT : Jotul USA, Inc. TEST No. 7

MODEL: C450 DATE: 15-Apr-02
T T Il s I I S L I s R R e T T P T T
METER CAL. Wt. WOoOD

FACTOR (Y) ------ 0.983 BURNED (LB) ------- 13.6 Lbe
BAROMETRIC WET, FUEL

PRESS. (Fb) ------ 29.78 in Hg MOISTURE % ------- 17.487 %
LEAK RATE Wt. PART.

POST {Lp} ------ 0.007 cfm COLLECTED ======-- 0.5382 =
WATER METER

VOL., {Vlig) ------ 119.3 M1 VOLUME Vin =-=-===-- 79.948 mef
TEST HC MOLE

TIME (MIM)} ------ 235 min FRACTION @ -=====-=- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul USA, Inc. TEST Ho., 7
MODEL: (450 DATE: 15-Apr-02
(2 220 A R AR R E R LR s R LTRSS S S LRSS S SRR LR R R R LR R R LS
AVG DELTA AVG PRCNT

S 0.17 in H20 o0  ------- 0.88
AVG METER AVG PRCNT
TEMP. Tm ------- 88 deg F 002 —-m-e-- 7.14
AVG PPM AVG BAL



TEST No.

501.464

0.0071

2

Apr-02

dacf /Hr
&
B.36 dscf/min

g/dasct

3.58 g/Hr

0.45 Lb-mole/Lb

TRELE 4 ----- CALCULATTIONS
CLIENT : Jotul USA, Inc,
MODEL : C450 DATE :
[ TE T T TR T T E RS T E RS TEE SR TEET ST ELLT T ESLLTEESLLISEAELE A S S LSS 3L LSS 22 82 2 £ £ £ 5 3 ]
STD SAMPLE STACK GAS
VOL. Vmised) ----- 76 .36 dscf FLOW Q=d
VOL. WATER PARTICULATRE
VAPOR Vw(std) ---- 5.615 scf CONCTRT,. C8 ------
PRCNT PARTC.,EMISS.
MSTR BWES ======= 6.94 % RATE E
BURN MOLES OF GAS
RATE BR ------ - 1.30 KEg/Hr PER Lb WOOD Nt
CO EMISSION PART .EMISE .
RATE  ------- 147.18 g/Hr RATE  ------

&
g/Kgdry
Fuel

2.76  g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, Inc. TEST No. : 7
MODEL: C450 DATE: 15-Apr-02
AR R R R E R R R R R R R R AR E R R R AR E R AR R AR AR AR ARt R a2 XX 2 XXX R S 2 R X 1
TIME EBEM PROPRTH. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 606.8 96 100
10 627.2 ag
15 625.2 a9
20 625.8 a9
25 625.4 a9
30 625.6 a9
35 625 .6 a9
40 623.8 99
45 628.2 89
50 630.3 100
55 629 .4 99
60 630.0 100
65 633 .4 100
70 633.2 100
75 634.5 100
a0 635.0 100
a5 634.9 100
a0 634.0 100
a5 636.1 100
100 635.3 100
105 637.7 101
110 635.9 100
115 636.0 100
120 636.0 100
125 636.8 101
130 636.8 101
135 636.8 101
140 636.8 101
145 636.8 101
150 636.8 101
155 636.8 101
160 636.8 101
165 636.8 101
170 636.8 101
175 637.4 101
180 635.7 100
185 636.1 100
190 636.3 101
195 634 .6 100
200 635.0 100
205 634.6 100
210 634.6 100
215 635.5 100
220 633.5 100



225
230
235
240
245

B33.3
633.7
633.3

100
100
100



METER BOX DATA SHEET PAGE # 2 - pagei___1 of_2-

25 [330.00b [330. 070 | 9,723 22| L |350 | 3|20
30[337. 977 [331.971 | 9,105 L | ] [356 33 |20
PRESS: |3 TOTALS| 08, 4YSlo|2.27 | 10T | B 29,80

1935333, 8 8S 353,885 [9.10 [, 2/ | 9 |30 g1 [20
Jol335. 807 335,807 |9.02S | .19 [¥G [31S 2 (2.0
ys[337.coz [337. LOL[B. 9 [11b | GD |10V 9o | 2.0
To|339. 240 1339, 290 | 1999 | . |40 [Hzs|G0 |30
55340, 880 | 340, €80 [B.H4YL | b | GO 400 90 | 29
1500]392. 569 _[342. 5L R, 4490 . 1 | 90 | §oo 190 120
o5 [34.257 [34dzs7] | 1g | Gl [2s]a) %0 ]
Jo | 2HL.0LS |34e.06s | 1934 1Y a | 4511 12.0
00 S 2. GLO | 24,60 | Guts 16 | 92 4o 192 12,0
0| g | 249,301 | 29426 | a2y [ a1 [Yes|9] |20

Z.0

20

‘_..»-"

UNIT: _C Y50 RUN: ] pate:_4d-15-02
Meter Box___S H Y Factor;__.983 ~
Leak checks: __IS " Hg @_=00! cfm "Hg @_____cfm
15 "Hg @001 cm "Hg @___cim

Inject SO* @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: fff{.}ﬂ
ROTO: PRESS: | [SAMPLING RATIO: < 1 8P 9.80

_ METER SAMPLE | STACK | DELTA |[METER| SOZ |ROTO|PUMP|
MIN | TIME READING MDCF DSCFM H TEMP | PPM TEI-IF" VACC
0 1335 3)3. 000 | —— [2,051 [,I5 |8y [9I5 & [A.0
5| 4ol3)49.50p | — [10.529 | 26|93 [375 (85120
W 45 310,525 |31 525 [8.570 [ (|92 1100 ¥2 (2.0
15| 0|38, 1Y |38 1LY | F.obb *"i gL |d2s | *2[L.0
20 <s[219. 0% (319,768 | 8.0l | . 15] BT §25|32 |20
3 | Jyool 3. 951 |31 25) [8.570 |13 | YT [40O (R |2-0
W o5 a2z 841 [312.¥/ |8, 510 )R 82 Ypp | 8L |20
%[ 0| 32¢. 5o/ |3t S31{9. (YT 19 |52 31582 [
01 (5 |2 280 321:: 2a0 9,04 | .12] 85350 | 85 |20
:: 29[328. (¥ [328:17F [q.923 [.2L] 2k 356 |5 120 |
55

z‘mls%‘

G 8 & 8| @

™| 26 (35D qs(, | 350956 | €420 | b Q1 1400 | 9)
5] 35 252,51 | 352,651 | 40| (16 91 _|400] 9
oA joz_ 413 (19| 1085 [WAXVACC

TOTAL Cu FL. Jf TOTALS: lmé <3485 [2083 AVG. BP:




METER BOX DATA SHEET PAGE # 2 Page:
uniT: ___CY50 RUN: ) DATE: _H-15-0Z
Meter Box: 5“ Y Factor._+4 8> ud
Leak checks: 1S "Hg @_.001 cfm "Hg @ cfm
15 = Hg Mﬂm "Hg @_____ cfm
Inject SO* @ 100 cc/min.  Nozzle : Probe @ 3/8" od  Initial Volume:__[+ SO0
[ROTO:PRESS: 13 SAMPLING RATIO: 20,5 XN BP: 9.6
METER SAMPLE STACK DELTA |METER| 502 |ROTO|PUMP
MIM| TIME READING MDCF DSCFM H TEMP | PPFM | TEMP | VACC
120)52%5 (354 . 390 [Ac 2yl [B.419 |-lb | 4) | 400]G) [2.d
125 (/|25 .042 350, 043] S 419 | .1l | 41 |H00 {9 |Z0
0] 4e1251,740 [257.740[%.41@ | le | AL {406 | Q1 |Z.0
3| £,[3259.437 [39A.427 | 84980 [ 18 | 41 | 375]91 |20
0] gol3 247 |36izd [8.919 |, 16| 1[40 ]9l |20
5 1600] 36T A4 |32 Y[ U1 | 16| A1 [400{91 12,0
0055 | B4 (Y1 | 24 €419 | 1] 9L |Hoo | 2.0
155 5 [ 20le 23R [ AL 352G [ T UG | k| 91 |H00| 91 |2.0
] 15 | A8.035 | 3LR.03S] €.4i9 | k| 91 [Hoo[9l |2.9
20 [2Aa32 | 362032 €. %A [ [ Q1 [qo0 |1 |7,
™ 7s |21 429311422 %419 [.16 [ [400]4) [20
T 30]372, 120 | 315.12s| 434 [tk | 90 [4Y09[90 |20
ROTO PRESS: .|"'f TOTALS: rDI-LeﬁLI |94 |EF“ BP.: E??'?:i.
0] .25 374.217 [374.817 [ By32 | V| 90 { 400|190 |20
8 [ Jo[ 216.507 |376.50% | 2.4372[ .16 | 90 |40 |H0 [2.0
90| g5 €. 200] 378200 .M e [ ¥R [Hos 1 £9]20
5| 50|20 . €eS [ 29.9x] §.4MT] L | Br 1400125 |20
20| 55 2%1.57) | »21.571] 1950 14| %4 [925[99|2.0
205| 190032, 1S [2%3.057] 49| L | ¥9 |400[ BQ|2.0
20] 5| 34842 [ R4 342 Y| Ll A 1400|320
25 o [Z 86,528 | 3906.52%] g.4621 1G] BR |1 400 %}_Q
20|31 28%.207| ' K% 207 | 1.96S | A4 | 8% | Yis Z.0
70| 3290%7 389087 [ 405 | 4 [ ¥ [Hes |K¥ 2.0
2075129 1.2 [24 1,52 [ 1968 |4 | & 428 |98 |2.0
25| 351392948 [PA2a43 1965 | (Y | $E |HIS | g8 [Z.0
L TOTALS|] [ [ 10 [ | B0V |23 [MAXVACC = (2.0
TOTAL Cu Ft, "'?r;! PH‘E TGTALE::E_S.E{:IE 'Htﬂ %"ﬁ AVE, E'.:‘I ﬁ"‘l@ "
7 w7 (98)487

2 of 2




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unr:_C Y50 RUN:__ ") Te_Y-15-02
SCALE |  WEIGHT

scALE cheek| LEVEL ZERCED 20509 aqﬁ O

INITIAL : v v 550.0 g 0.0

FINAL : v vi 885.0 g iﬁ 5.0

IMPINGER i1 #2 #3 | #a

FINAL WT 14 9 @ A H4L.5 | 35D
INITIAL WT El L | 545.5 | 483,8 | QY48
| NET WT GRAMS f"i_ 5.7 A “I 15,2

TOTAL CATCH : __Uﬂ_smms Hgﬂ
FRONT HALF
BEAKER # q1

FILTER # 11 F DESC. ACETONE

FINALWTg | . 135 | FINALWTg | 105.555¢6

iNmALWT g | (plo94 | nmacwrg | 1054917

NneTwrg | O [+ ., NET WT g Ol 29

voL. DEsc.m| " )9
BACK HALF

FILTER # LB

FINALWTg | . 90329 |+

iNTIALWT g | LJHH S |v.

NET WT g 0544 |+,
| BEAKER # 41 % “Y HO

DESC. ACETONE __| METHCHLOR | Ho0 | Hz0

FivaLwT g | 1OH 8571 *L 107 40k *107.839%3 1949919 7

INTIALWT g | |04 5142 9 107.3437 J 16577925 ;F Q*Jﬂ{?)_‘r;

NET WT g g._[i';'i‘i 4 047y .QLF‘I?& {04457 i

voL.pescm| 120 - 75 RERE S H_%Q_



i

FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Date E:]-fﬂ‘?fﬂ.- Time : _L125
Manufacturer S &S _Grade:#25 Glass FrontSize: 11cm LotNo.: ZE9Z]

By : 7_}, 7%

Back Size: 8.2cm LotNo.: Z241]

pate 02 07 _ |gy:_[¥t-jpate: O2-\O_ |sy: (3 |patE: lBY:
FILTER FIRST SECOND THIRD
[ WEIGHT TIME WEIGHT TIME WEIGHT TIME
e | T2 ¢4 24 120 1924 | TomuL CHsp [ R-2
TG , L1585 m3s [(Lst ) 140 " bR
3¢ | .)3) oqns |(L 1S ) [1aMl “ v R_Y
IMF ] LeM3 loase | 6RYY ) [194% |« uw_ |R-S
USF] . blad  [0437 |( 100 1943 | w v |R-b
HuF | bl |ome |( beAY qy> | It 1R
e 196 osa (693 ) NaMY
[Ee | .15 AYD ?tﬂ \2 (44s
nae| 142 ot | (2de) [1946
20¢ | gy |eadz [(L8y2) (1947
el H4e2  Jom> [(,4ded ) [19Y8 |JomL O1SDIR-2 |
izel L9d4g  [oawd [ (4yst) JIaMg ] » v RS
138 L 44bl,  [eaus |(UYEu) (1949 v |RY
48] Yz08  |o9ye Yoz ) [ 190 v w |R-S
Lessd]  4a3y a4t | HMARG (asy | ¢ v R-b
Ibi| Y4y oavs | (LMY YS q9saf W R
16| 443 au | (4Y30) |1953
[198] 443 0a50_| (43294 (454
48] YUY\ st [(L4Y2ADY 11955
2061 442 oas2 |(4Mas) |19ss
Checked by:.[ UM%L‘%_; Date,___o-10-02  Time: Aooo
BALANCE ROOM ENVIRONMENTAL EGEDITII.'JHE
DATE TIME BY | WB DB |[% RH
va-07l oo e /|9y | U
0d-ipl 1968 N‘Ms“:} ke s




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : M*DE*Q&Q_&. Time: 930  By: be=en—
pate: 24 "/ |av. M joate0Y -1 2~ |av: e |DATE BY:

BEAKER FIRST SECOND THIRD

# WEIGHT TIME _WEIGHT TIME WEIGHT TIME
a1 05.9919 0444 |d05.499 F‘?% 0953 |

4L | 109.6143 ;;ﬁtfﬂ" 09 5¢ W JoTw

43 | 1022639 |99 | {107, 263 1) 0952 R

Ly 1077988 0952|107, 7995 6957 |¥)

45 194.9Y37 loasa | (949924 0ass |/

Hi, | 1060542 |ms4 (mg.&g‘@%ﬁfﬁ v

yq_ [ 107,0492¢& [n95 E‘ga*}‘.a;ig | 10007

- 97,7564 |0a55|( 972, 775(D)) 1001 17

4o (02.3629 0950 (10 §. 2626)] (002 |7/

=0 | 96.53%9 (0957 ] (46.5370)] 100 |~

) (04. 8788 0957 | T0Y. 81840 fous |

52 | /0725030 0959 | 1075027 )| 1006 |¥

52 | 105406 | 1600 |(_y05. 7410 )] 1007 |v

5y 107. 51 3] JoOI ) JOUY | ¥

=S 93.4939 | /oo 100 Y

Sl JOH 172 | 002 (012 |¥

59 7,438 | 1003 T

S8 9. 8985 | (004 WIIER
- 10625491 | 1005 _La%zf

LO | 1061350 | 00 4
BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB |%RH

oo T To9IBANC [ 76 | 4 [Chetked by : (T

o421 69D pre=N| K| ) [Date: o fi7 o

)| Time f{}qﬁg

Fd




SLHOIEM LNVLSNOD - £ # 133HS YLVA IA0LSA0OM

- g / ¥
n,,., £ EHEI"EN| 4 | o/2] |OZ-h0] €
N ] I'h | 80 | — |~ |asct |6I-nd Zz
& 5 - hh | SL .h. —=| | S7h\ [ 9]-p¢ } -
HY% | 8a am fa swil | sieq | BuwBim Hy% | 8a amMm g awil | sjeqg mcn__”_m_m,.____,
SNOLLIONOD TVLNIWNOHIANT WOOY 3TVaS
.,...Lllz.h.lr-; =
T 20| 30| ( Hz057 7 bsc W R0l SRQS [ RA[EHI| A 5905 &u ©H |S1-),| YOI
A A S ) B L e S S R K R ]
B TR BT 4
fg | auny | meQ paIyL Ag |awn) | sjeq | pucoeg Ag |eun] | ajeq 1S4 Ag | swi | sieqg | =14
— e
Al Crel| R [CEILL AL H [ S| bho|Or Bohh [ 83| o] [Lbhq| Sh
e
R TET |7-ho| E3pBLID | 5] | SSET[bI-h0 | SRRE T LA GO Liha | Ff
RIS [ 02 R 7505 Lo =5 [FSeT o0 | 690 LoV [ [ GaaT ||
P—— _ _ _
=iz (02-p00 1 L5210 1) A |SS&I|eFhe [TLER FN | 4R|CTLT |Lkha| 2R
| - | ezl nm,__wu_\z&mmmhmm?_ W [Bel[BFRY Ss55° 50l =) QO L-hel {4
YY) b Wb 3
Ag | suny | 212Q payL Ag | swiy | e1eQ puocoag Ag | awny | 212Q 1514 Ag | swil | s1eq | sewesg
0 -S| -T : 31va B TNNA ....uu__m_J._J.l.u = LINM



Dates: From_{1"20-700)\ WOODSTOVE DATA SHEET #4-4 Soale: __Sartoriug
Through_ 22 -/ &-200 5 SCALE QA SHEET Modet _A1205
SN :_37010004
mng 10g 1.09 100 myg Dry
_ weighl weigh weight Date | Time | Bulb
#ﬂ?ﬁmi /0. 0202 !}rﬂﬁ 10O lm 20 [09ys | 72
cp| ool | . 0999 (1-21110001 15
ﬁg% {;? gl Jooc0| 100 K|l MSE?:;'
{IE —@,,.’3 F fiﬂgﬂﬂ LA79 m&-@ /IS0
/6,000 1 q,%% (Ho0o | Ljoo0 | &t—v-z2 | ss [ 7Y
fep-ouot | l0.0000| 97 | 0999 |22 | jHad 12
#‘i.‘?‘i‘?‘%_ | O-0CD) 1evoo | -l1000 l CEANE
Q.81 Jp.odp| 9999 | 0799 129 jois| 75
44,997 _lopwo| 4971 | 0972 11241 1925|013
J0g.Cépp | 1b.ooor | .995¥ 0977 130 j25s| 4
44 ! 2a999| lCooo| )0e |. 1 200 | 10
100.0003 10@020| 7 | . fooo | WKW [O-(R [0S 78
Locooi| 10.0600| | A19%| .fovp -0 100 | 18
0| 4.9 1979 | Ljoco [ oi-a] (90| 74
9.0 99727 9| oo |- pl-izlgpn|is
100.0000| 10.000] | 1.0000 | looq |Bgv|o-y | 255 ] IR
A% ] 91999 | 14999 | 1900 [¥r[oi-26[\NY4s | 70
a2 g | o000 [Loogp | 0999 | Medloi-28| s | 14
[ |oo.ou0y| 10,0000 oD | . D99R %ﬁrf‘l 1130 | b
qaAAg| 99997 jooo00| . 1000 01-292300]| 11
\Cocota] jpocon | 1000 |  Tooo [Y |pid|2200] TS
%99 9,499 999 ff@_%u 2\ Q305 T4
ool a.qq/| | (000 - L0700 S
100.0003] 9.99949] loooy| , 1000 |, |odod|jods| 73
100.00m | [poogn] 9a9% | O %M pqeS | I3
log-09e1| 10.0000| 4 pR0 | 1000 ga- (0910 Y
l00-000%]_10-0001] 1. 00v0| _ga5s | WAV |03 la2s| 71
?Q%M 9999 | . O |fere|p2o%| 1110 | -
- 94,9991 | Looop| 017 |M<e|odo|ipds| 10
q9.9%7| 10.0000| .99 | 0997 |her |00 [0Ado | )Y
9% 10:000) | 9999 | 0399 |be= |ap-10 [4905| Vb
't 99MnA | 9.9997 | [.ooo| .09 W loa-H 193503
949 4% 9.9771  oopp]| o | W 0R-3] )40 1S
4.9 | 10.0wp|  ,9919 ] 1000 | le Jea-]jeis| M
QAR 9544991 poom| - 1000 |Dw 1021414010 | 74
| 100.000| jp.o00l LOOBOY |, 1000 [150| 74
P ang| 99999 | 9711 000 [N [pa-),| 104s| T3




! Dates: From_&H /G +/o02  WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius
Through________ SCALE QA SHEET Modsl: _A1205
SN :_37010004
1009 g 109 100 mg Wet | Dry
_ wei waight weight weight Tech | Date | Time | Bulb | Bulb | % RH
100.0000| 4.9999 | 10000 | <0999 | W |oai, |189S| ¢ | 17 | 96
100.0000] 9.9A9] ,9999] 0998 | B lo21|/5s5 | N\ | 77 [ 47?2
foo-0ool | 9.9999 1 L a999| o077 |helooglpavol /| 71 1 4973
100000 Jjo.cd | 9999 L1000 M la-1glinas] L 198 [ NG
joo0.op| Q.97 | 1 oo | __omer 2ploais|  J]g7<] Ha
160003 Jo.oan | J.o000]| 0999 %Ga—mt e (139 1 Ys |
PA9A| 9.9998 | 9998 | 0998 [ ¥+ lp3qsipgas] N1 145
9.9l L.o00o] | pood | 0999 | Mrectszae] 1220l /197 | 22
[O0.0001 | 9. 999 J.oo0)| | 1ogo | peo3-6|a120] /| 3% 143 |
@I 99| 7% o099 |[be|ezn[155 ] \ | 1143
99.9999 | _to.ooo | topol | oag [ fes lez1ldeys] ) 111 132
FRATL] 10,0000 Loooo | . lovy |heloviglilios | £ |70 |29
L ino.ovopl 999l 6999 o999 [ Me-[aa-gli8o0]l SN 16 |42
ool | 190000 looo]]| 1000 | We—lgyao| 1835 / | Tl145
59901 (0.0 ;75999 | 0999 | B |pz2) [ 3235] | 72| 4S
F.9h2 | 3917 o000 | _jodo | W | pray ﬁ NINALZE
%%%ﬁ (opd| JLdogo | .100) | W lozes |jopp| /| 1% 141
; 10,0000 Loppoi | joceo | M 0404|1300 | / 72149
99999 | y0.aco0] 1.0 ¥ | pgd0s] 1210 | \ 78| 47
29571 000 2999 o7 |04 220] ) | 2% 1Y
999% | /00001 | [.ooo0| _p998 %m-ﬁ‘ s/ | I | 47
9947932 lo,vop0|  t.0000] , 0779 o4-0f] 1910 |\ 7% |4g |
Qo Fa7 2.999% | 9995 | joo0 | pee|pd-0 50| ) | 11
$.9999 |10, 0000 J.ppnn| o799 | Y~ 0490|3051/ | - | UF
ol tnonor] 9599 |« 099 | e [04-11{o940 )\ w2z
49.9977 Z_% 1, Oagp ,mﬁa tes | Y | I 42
499919 X 999 | .099% 4-1/] 2220 |/ 72| Y€ |
94.9799 | 10.0001 2999 | .0999 | b [pHi|o 727
wpoomd | 9.99181 J, o000 | 0979 || 0449] %10 /‘_) 1% 4%
00 .povn | 9.9999 -ﬁ%% -1z 2205 I8 f-rk
] 94 ;Eﬁ i ‘%?L 9412|1720 ;u ‘_??E” :L
99.999% | J4. i v 0 13 4
@ 9999 | ra.000) | Loow | 1000 % S | 22144
9q9998| 10.0000 | Loao) | 079 i |o4-c] 928 ¢ | 75 [ YM
%997 99975 | 10000 | 1900 | }—|pH49| 130 O | 72 | 4]
100.00m| Joocot] 9998 | 0999 |8 Y20l /410 /| 75 41
a4.990 99498 | Lovol| o K 56| Mol \ | 9L |48
aq 694 99992 t.ovool L0999 1 oS0l foodl 3 1S 1HE |




BLANK PROCESSING DATA SHEET #5

RUN: ] pate: O4-15-02

UNIT : pﬁfﬁg

BLANKS DONE : ©2 =246 - Jdoold

BEAKER

A

B

c

200 ml ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT#O/ 7155

FISHER OPTIMA
LOT # G99 do

F%ﬁsﬂn

|FIEI::-
TISTILLED

FINAL WEIGHT

[0%.90(5

[06. 202]

0L 2604

TARE WEIGHT

108 9007

| 0. 3004

) Olo- Ul O

NET WEIGHT

L D00 »

0011

L0004

TARE BEAKERS INTO DESC : TIME : /405 _DATE:
DATE :02-16 BY : e DATE : 02-17BY :[* DATE :

da 15 -Joo2

BY :

BEAKER

18T WT

TIME

2 ND WT

TIME

3 RD WT

TIME

A

10§.9002

try s (07, 9007) 16l

wf

B |/86.30k¥

/85D

c /06966l |

106 064
185 (]fueﬂ W) )il o

[V

FINAL BEAKERS INTO DESC : TIME : Hzﬁ DATE : o2 -/ B -Hoold

DATE :p2-/9 BY :_{ft-DATE : 02-20BY : M-I

BEAKER

1STWT

TIME

BY : h~DATE :

BY :

TIME

3 RD WT

TIME

A

ORI

joz1 \

h:r E_?ans

oq17 ~

B

[06.%0%Y

1038 (U, J06.263)

04918 V|

c

106,96

|08

106664,

' 099

FINAL QC

TARE QC

DATE
(¥

TIME | BY

(5

WE

;] ]

[

=

27| YL

gl

[$55

N

heq

77| 47

>

DATE
62-11

By

02~

fﬁ;‘.’ﬁ.

75 |42

bl
/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT : ﬂ% RUN:__/ DATE : 04451{,}'1
BLANK CALCULATIONS

Acetone D00 g+_200 mil= , 000004 g/mi
Dicholoromethane: 0017 g+_75  mi= L 000023 g/mi

Distilled Water : +000 g+_200 mi= alelaletayl giml
FRONT HALF CATCH

FLTers: LAY Fg- | 7" (o000 gye_ O] g
Total CGaich # of Fillgrs Blank Valus § Fiber
seakers: 003 %. 1S “(ocoood 1= _ O g
Todal Caich il Ao Blars; Waluss § mil Acslons
]
TOTAL FRONTHALFCATCH: __ 1971 g
BACK HALF CATCH
Futers: 0S4 g | (00000)= . 0ZAY F]
Tolal Caich # of Filters Bilank Vialue | Fiker
BEAKERS : % . -
nostone - 1929 §- 150 { ooooodays 1825 g
Tol Calch miAcslone  Blank Value § ml Acstone
w .Dﬂ'l" "y
Extract: (0429 %-_78 (000023 g)= 4L q
Total Catch mi Dichloromethane  Blank Walus / Dichioromethana
Water .Dqgﬁ .a- fi-t{:l '!@ Q!:I.EE-EII .mjtﬁ' a'
Total Catch mi Water Blani; Wy § Wiaker
TOTAL BACK HALF CATCH: _ - 2805 _ §

TOTAL CATCH: ____ 5582 g

% FRONT HALF : Eq 30 ":;




{ 12%p 00000 ) (zd) 159} Buunp moy yoeis ebesene = wyosp
( "6 0oo0'0a ) (gd) 1s8) J0) yleo enofued o) =6
(O™ M p000) (ed) 15a) Buunp whneo seEm BI0] = OTH W
{wwl 000 ) (zd) anjosqy seaubap ul 159 o) aunjesedway jajaw abfesane = ww)
(O™ . 000" ) (zd) 1594 10} H Byep sbesene = OFH .
(64 . 0000 ) (zd) 1s%) Buunp sunsseud oupaworeq sbesane = By,
{ 2w 0000 (zd) 159) JO} pasn xoq Jajauw Jo ( Jojoey A ) J0DE) UOROLICO 9 = Ju
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TEST DATA SHEET #8

unr:_CHSO RUN:__) pATE:__1-/5-02
Tast r:rmmuarﬁ.irvajnnuy smn —'5'"' Stop : = Avg.: -

Pre : WB : fr::J' DB : %f éa}"] v s RH_L: |_% Hp0
Post: WB:_5°1 pB: 1o = DY “srH_l.| %He0

Woet Bulb / Dry Bulb

" i
Average ?”S oRH_|. | % Hz0

Empty Stove WB|ghl (lbs) : wi stack & oil seal : Wet : ,__Drr _éi
Kindling Weight (Ibs):  Paper: - I Wood:____ . S

Preburn Fuel Weight :13.5 * (3L +129 " Total:__ H0.00 v
Kindling & Preburn Fuel Weight (wood only) (1bs): Total:___ 445 -~
Coal Bed Wt Range (Ibs) 3.4 7. 2 Eﬁ Scale : 4 -Ej!c] ts ".I 2%.3 ~

Upper : .25 x fuel waight : Always round DOWN to nearest tenth 3 Llf
Lowar : .20 x fuel weight : Always reund UP to nearest tenth  Actual Coal Bed Weight :

Ma:-ﬂmuml:aalﬂﬂdﬂamwm{lbs}-{{ 3.y "+ _28 Yyi2)25=_ 1 -

-

Test Fuel [?5" ﬁs"xs" spm]-_?_-?_u_,_pcs
Dimensions Length in inches No. Pes Weight in Ibs % of Load
2 x 4" 1Y % 59 43,4 -
4 x Iy Z 1.1 Sl
Test Fuel Weight : _B_f,g_lm
Eﬁhmmﬂdﬂyﬁumﬂﬂ'ﬂ )
3.7 - U3.Lx 17427 60 _ [ 300"  kginr
22046 P25
3 r TIME
. e L3 200 " 0 15 (,71.0 Bru
Estimated BTUS/r: 19,140 x —22— x —-=2= (o110 grusihe

EPA Defauli Efficiencies : Won-cat : 63 Cat: 72 Pellet : 78




WOOD STOVE OPERATING DATA PAGE #9

Unit : qu_;D Run:___]  Date: Q*J"r = 512
FIRE STARTED;_ QB35S
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
U [l ’ at start of preburn,
SECONDARY AR : A CAT BYPASS : A ;"H

CHAR! BED PREPARA :
Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading
last fuel, raked and leveled. Instove 25 sec.
DOOR wide open during loading___ "0~ ___min,_20 __sec. o
PRIMARY AIR : Opened full for first 5 min., then set to run setting of f I

SECONDARY AR : ala caTBYPASS: __AJA
FAN; '
ON YOFF during warm-up % OFF during preburn
ON KQFF first30___minutes o test OFF balance of test run
Fanspeedsetat [0y
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: 2xd Packwood #2 or better s. grn D fir
44 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N/A BRAND : _N /A
All LB rules:

WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either } (P or .‘r QA inches.

1st warm up / pre-bumn fuel charge ( IE*SF “Ibs.) added at quﬁ
2nd warm up / pre-burn fuel charge ( 3.l “Ibs) addedat__|0 10

3rd warm up / pre-burn fuel charge ( 2.9 “I'hs.} addedat_JI1 O

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

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




Uniit :

CYso

TEST DATA SHEET #10

Room Temperature :

i &

Run :
°F

-

Correction Factor :

Date ; "1Li'-5*ﬁ2

&

100 + %Dry Reading
Acceplable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70¢

'Unmrrar;tad Values are comrected for room temperature : Yes r:m v
Time Test Fuel moisture reading taken : H Lﬁ 5 vy
Calibration Checks : X I v W 20 020 22022.)
pc# Dimen. Use TOP BOTTOM SIDE Avg Comecled

Uncor | Cor. Uncor. | Cor. Uncor. | Cor.
; Z® [ X WS |issy s |Is.sTido (1497 §5.200
3
4 | 28 | P QLo | 22,9 20.5]22, 0:]20.5 22,0 22,17
s [ x| P ig sl 920185 119.21 /8.8 119.2-] /19.900
§ | & [P 190 [20.2] 145 (20915107257 71,233
7| e [P Riol19.2] g0l 10 2] Riolia.2] 19200 |
8 2"x4"x B’ P . Ligf_? -
5 .
10
11
12 laedvid |1 | 1251 1230s.019.27] 1€.0] 19.2] 19.02>
Bl v 1o [/80l/a2]n.5]/27118.0]19.2.] (9.05>
]l v |1 lg]z ] s[Z3. ] uol22.5] 22900
18 [rdviy |7 [y o[22 o |22.5] 20 [22.5] 22,500
o1 1 |3 [2ro[zz.¢]20 0022 5] 210 [22.4 77 SO |
17 [0S96( |
18
19
20 | Spacers | T | )po|/9.2/8.0]19.21 6.0 [/9.2] (9. 200
Key for Use ! K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 1S, 200%] 20.0000,%| Z21.193.%
Wet Molsture % : 12270 %1 [2.08 1 *| [2.HE)
To obtain Wet from Dry : 100 5 Diy Rsading % Moislure, Wet Basis

1‘.‘
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ZERO | SPAN CHECK DATA SHEET #15-1

Date Qq“fgﬂg'_ﬁnalyta: COz (15-1)

Source : C,Hi':_:-_ﬂ Run # 1

Zero Cyl. #: OYZTAC 2-A  Conc.:  0.00%CO: Cyl. Press. : 2200 _psi
Certified by : A1 1QLIIDE Date : O2-20-02

Span Cyl. #: LCI1Z2767 Conc.: /2.%9 %O, Cyl.Press.: 130 _psi
Certified by : A/ R i@t/ DE Date: O2-r5- 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 % C0O, = + 0.625 % CO:

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

PRE RUN Audit: by: d.ﬁﬁféﬁ' Tin‘ra:fﬂﬁﬁﬂ'i‘amp; ¥0 «f

AUDIT RESULTS
Painl Expecled Response Actual Responsé + Conc.
# Maoler [} % Meler oW % Difference A B

ZERG[7000 | 000 [ 000 | ) | g0 | -,0%% o= =20 e -1
#&| 500 sooliz]Hagl g [ 12,41 [7,0%3 | I3 |~

FDSTRUNAudil:by:_C%EJ_}_U'MELT[m: 1165 “remp:_\fh__oF

L AUDIT RESULTS
Puoint Expecled Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

7RG [ 000 | 000 | 000 || oof| Y003 | *.04n |F.310 |-
[ 500|,500[12.4] o] Aqel 1arm) | =10 [“ 4]~

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-2

Date:ﬁjq"IS“QE _Analyte: 02 (15-2)

Source : {i"{go Run#: ]

Zero Cyl. #: OY2TAC Z-A _ Conc.:  0.00% O: Cyl. Press. : 2200 _psi
Centified by : AIR_L1ALIDE Date : Q2 -20-02

Span Cyl. #: (C 12767 conc.: /1250 %0, CylPress.: _[£30 psi
Certified by : AR (I @LLIDE Date: O2-15-02

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

Range: 0-25.0% O Analyzer Output: 0-1.0 w.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : ﬂ{jzfﬁ;z‘?z, Time : !ES F"l:ﬁrnp: (4_":_0 L =

L AUDIT RESULTS
Point Expected Response Aclual Responsé + Conc.
# Maler O % hMeter DV %h Differance A& %

Iz_slia 000 | 000 | 000 |1 | WZ | .00C +,006 | 1.OZY |7
| 250|500 | /2301250 4aa | re.4s2 | -.o4g | 194 |

POST RUNMdil:w:Q@Mﬂmﬁ: ‘I"I"flfleampr [F)=) ol

- ) AUDIT RESULTS
Paint Expected Response Actual Response + Conc.
# heter DV %% Mater DAV %o Difference A %

<iel oon || 000 [/ 000§ o | Do | *0m) o [ f2s |

PN 250|500 2.50 1250 | 494 | VZwsz | odR 17199 v

+ 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 : qug—' OZ Analyte: CO (15-3)

Source : LHSD Run#: ___—]

Zero Cyl. # OY2TAC 2-A Cone.:  0.00%CO Cyl. Press. : 2200 psi
Certified by : _AIK {/@ulrDE Date: 92-20-02.

Span Cyl. #: (0 12767 Conc. : 480  wco Cyl. Press. : /D0 psi
Certified by : A8 (IQLU IDE Date: 2-/5-02

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

: W
PRE RUN Audit : by : Mﬂ’% Time : ;;1;15- Temp : {gb *F

+ 0.25% CO
+ 02%CO

. AUDIT RESULTS
Paint Expecled Response Actlual Response + Conc.
# Meler DVM % Meter DVvM % Differenca A %

EHQ 00.0 000 | 00.0 o0.0 | 001 .-D'Z—LJ 1‘:02"-" *ZL{D
AN yp 0| 80| ¢80 |40 ups | 414 | “0Z6 | 265

i

POST RUN Audit : by : %AQ_MLTH‘HE : ”ﬁf?w'}emp by eF

AUDIT RESULTS

Expecled Response Aclual Response + Conc.
Meter DM 8% Meler DM % Differance A %

Fuoint
| #
iﬁﬂ 00.0 | .000 | 000 | ~my f OBl L oad tLoad i-é_‘lﬁ_
SPAN 5.0 490 50 HY.0| A% 4.193 | = 007 |7 .obb

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

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

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




ZERO /| SPAN CHECK DATA SHEET #15-4

Date : {}Ljﬂ‘fg’ﬂl Analyte: SO; (15-4)

Source : _quS-D Run # : ‘7

Zero Cyl. #: OY2TAC Z-A cConc.: 0.00 ppm 502  Cyl. Press. 2200 pg
Certified by : /8 LJQLI/DE Date: 02-20-0Z

Span Cyl. #: A0 o2 A BN Cone.: /290 ppm S0,  Cyl. Press. :.J’_ﬁﬂpﬁl
Certified by : AIR_LIQUIDE Date : _(/-29-0/

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

Range : 0- 2500 ppm 502 Analyzer Qutput: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit : by : Aréf/té::a:ﬁme: f&f}f '?amp: &0 oF

_ .n.f:l)nn RESULTS
Point Expected Response Actual Response + Conc.
# Meter | DVM PPM_ | Meter | DVM % Difference A%

fﬂ 000 | 000 [ 000 [ i) | —2.0t0b | -2.0bb | =083 |
SPANI 57,46 5161290 | 51.0|, S0 1272671 | ~17.527 | —.(A3] v

i

FDSTRUNAudilrhr:_%ﬂi.lp_n&E_m_J Time : 1155 “Temp: b e

AUDIT RESULTS
Paint Expecled Response Actual Response + Cong,
# Meter DVM FPM Meter DVM % Differance A %

?ﬂ 000 000 [ 000 [orn| 002" 5 u3z2 ['5:423 [L217 |
SPAN 51,4 | 576 | 1290 | B\ |2 | 1220.000 | ~9.9%0 | =343 |

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value

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




QUALITY CHECKS DATA SHEET # 16

uNIT: CYSo RUN: | pate: 41501
Thermocouple Ehech

TIC # 1 oF TIC #13 £3.0 °F
TIC #2 - F  TIC#14 52.% °F
TIC#3 52.% F  TIC#15 53, oF
TIC#4 43 5 °F  TIC#16 £5:5 °F
TIC#5 4an oF TIC # 17 S5.0 oF
TIC#6 4.2 °F  TIC#18 54.7 oF
TIC#7 Ys.2 °F  TIC#19 So. 4 oF
TIC#8 4. °F  TIC#20 54.% oF
TIC#9 He. | °F  TIC#21 - of
TIC # 10 4. L °F TIC # 22 — oF
TIC # 11 4l oF  TIC#23 0.9 °F
TIC # 12 Sl L oF TIC # 24 oF
Thermocoupla Readout :

Pretest saro and span check and calibration post best 200 and span % ciflerence

ZERO: "= D *FAditoD. O °F ZERO | 71 °F Difference_. 0%5 %~
SPAN :Q0U0.5 oF Adj. to/CD0.0 oF SPAN_ABD) §°F Difference_» 1O %

Tharmocouple Readout Pretest Linearity Check

0 =_0.0 - 200 =20)4 o 400 =HbG o
600 =lobly oF 800 =_ROI3 F 1000 =_[VDOY oF
1200 =_1\49.4, F 1400 =_{399.0 F 1600 ={599G -F
1800 = 1099.9 F 2000 =20000 of |
Sample Train Leak Check Pre Post __ X
C-gas Train Leak Check Pre Post _%

S0, Train Leak Check Pre Post __ Y
Static Gailga Zaro Check Pre E Post _X
Scale Check Pre : "‘.‘]Li’f}_z — Y332 s ¥

Post : Hag Q — 4229 “

Stack Cleaned Prior to Test Run : YES NO A







COMPUTER INPUT DATA SHEET #1
Client: J'ﬂT UL, HSH‘
address: 400 RIVERSIDE STReeT / PO. BOX 1197
PORTLAND , MAINE Q4|04
phone: Z00-1971-5912 Fax:_G00-922-0573
RunNo. lpn DateofTest 04 - || -Z00Z Bum Rate: 2,983 -

Model No..__L.HYS0 [Omin  [Omin-1.25 [Jfan
Stove Type: _[]Cat _ [M{Non Cat__[] Pellet [11.251.9 [Xmax __ [insen
- Vo -
Dry Gas Meter Y Factor: F]‘Eﬁ - Post Leak Rate: L cfm  Time: !{ 15 m?n.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) {00C) (Data shutfi;
Dry Gas Meter Volume: 21473 " of
(00.000) (Daka Sheet #2) j
Stack Flow: jd4) dsém AW 135 in. Hy0
(00.000) (Data Sheet #2) “[000) (Data Sheet #2)
Maximum Vac.: __2 0 "+ Barometric Pressure:; =1 r::l f “in, Hg
(0.0) (Data Sheet #2) {00.00) (Data Shest #2)
H,0 Captured: €55 %
(00.0) (Data Sheet #3)
L!I '] L ) -
Front Half Catch % Of Total: Q.(p 1 % Total Particulate Catch: J055 g
(00.00) (Data Sheet #6) (0.0000) (Data Sheet #5)
Flue Gas Moisture: OS2 %
(00.000) (Data Sheel #7)
L
Particulate Emission: ,055Y gridscs
(0.0000) (Data Sheet #7) ) _
Relative Humidity L‘i [ U % RH Ambient Moisture: f e S % HzO
(00.0) (Data Sheet #8) (0.00) {Data Sheet #5)
'
Heat Output (EPA Default). 3 f..r, 021, 3 BTU/Mr
(00,000.0) (Data Sheet #8) ’
Actual Coal Bed Weight: 2 3 Ibs. Test Fuel Weight: II L'{r Q Ibs.
(00.0) (Data Sheet #3) (00.0) (Data sheet #8)
Fuel % Moisture (dry): 21L.MY0 Te (wety 1. LSS %

{00.00) (Data Sheet #10 [wood stove] or #11 [pallet stove])

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

(0000) (Data Sheet #11)
- H" -
Stack Static Pressure: —. 07 in.H0

(-0.000) (Data Sheet #12) »
Temperature (Average Room) Combustion Air: g {:"‘ ¢
(00) (Data Sheet #14)
L
-ﬂl D B L’i ;F

Stove Temperature Change:
(+- 00.0) (Data Sheet #14)




TABLE 1 =====- RAW DATA

CLIENT : Jotul USA, Inc. TEST No. : &
MODEL : C450 DATE : 11-Apr-02
AR R R 22 a2 2222 22222 222332232 S 2SS SRR S L LRSS AR AR RN RSt hld s ld
TIME METER DELTA METER PERCENT PERCENT SO0O2
READING H TEMP . co coz COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
SEEEEEEEEE EFESSSSESST SSNSSESSSEDE EEESESSST SCooDSSESEEE BEEEFEEEREE EEEEEEESES
0 281.000 0.150 94 0.61 T.30 225
&5 282.500 0.150 94 0.41 15.10 225
10 284.073 0.080 94 0.25 19.50 300
15 285.253 0.080 94 0.17 18.50 300
20 286.434 0.080 95 0.13 18.40 300
25 287.618 0.100 96 0.12 18.40 275
30 288.915 0.100 96 0.06 16.90 275
35 290.212 0.100 96 0.05 14.20 275
40 291.509 0.120 97 0.07 12.10 250
45 292.940 0.150 87 0.14 10.30 225
50 294,530 0.120 98 0.26 9.20 250
55 295,967 0.150 98 0.30 8.30 225
60 297.563 0.150 87 0.44 7.80 225
65 299,155 0.150 87 0.35 7.80 225
70 300.747 0.180 97 0.24 8.30 200
75 302.539 0.150 97 0.25 7.70 225
80 304.131 0.150 97 0.38 6.80 225
85 305.723 0.180 97 0.53 6.60 200
90 307.514 0.180 96 0.70 6.20 200
95 309.299 0.150 96 0.77 6.00 225
100 310.886 0.150 96 0.79 5.40 225
105 31z2.473 0.150 96 0.96 5.30 225

110



TABLE 2---RAW DATA

CLIENT : Jotul USA, Inc. TEST Ho. &

MODEL: C450 DATE : 11-Apr-02

e e de ik o ok o o o ol e o o o o e o o o o o ol i e e ol el ol ol el ol o e i ok T e e o O o o o e i i o
METER CAL. WE. WOOD

FACTOR (Y) ------ 0.983 BURNED (LB} ------- 14.0 Lba
BAROMETRIC WET , FUEL

PRESS. (Pb) ------ 29.92 in Hg MOISTURE % ------- 17.655 ¥
LEAK RATE WEk. PART.

POST (Lp) ------ 0.000 cfm COLLECTED ------- 0.1055 =
WATER METER

YOL. (Vlg) =-====- 83.5 Ml VOLUME Ve ~------- 31.473 mof
TEST HC MOLE

TIME (MIN) --==== 105 min FRACTION @ ------= 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul USA, Inc. TEST Mo, &
MODEL: C450 DATE: 11-Apr-02
2222 EE 2 SE RS L LSS L L LSS S S S S LLE S LSS SEELEEESEE S SR L EE SR L R RS L LS
AVG DELTA AVG PRCNT

B = ==mese 0.14 in H20 oy | ===s=ee 0.36
AVG METER AVG PRCHT
TEMF. Tm ------- 96 deg F 02 —eeeee- 10.73
AVG PPM AVG BAL



CLIENT :

MODEL : C450

Jotul USA,

T ERE T TS

Inea.

TEET Ho.

DATE:

=

11-Apr-02

LA A S A bR AR AR RS R ARl E Rl RE iRl iRl Rl Rl at SRR LD

STD SAMPLE
VOL, Vmi{std)

VOL. WATER
VAPOR Vwistd) =----
PRCNT
MSTR BW8 =======

BURM
RATE BR ~-=====
OO EMISSION

RATE

-

105.44

29.39 dsct

3.930 secf

2.99 Kg/Hr

g/Hr

&
35.29 g/Kgdry
fuel

STACK GAS
FLOW Qsd

PARTICULATE
CONCTRT. Cg ------
PARTC . EMISS.
RATE B -------
MOLES OF GAS
PER Lb WOOD Nt --

PART .EMISS.
RATE

B66.942 dscf/Hr
&
14.45 dsgcf/min
0.0036 gq/dact
3.11 g/Hr
0.34 Lb-mole/Lb
1.04 g/Kgdry
fuel



TABLE § ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, Inc. TEST Mo. : [
MODEL: 450 DATE: 11-Apr-02
T e e e e R L SR E s TS TSI SR T
TIME PEM PROPRTHN. PROPRTHN
INTEVAL = RATE VAR. RATE VAR.
Ti Vim PR AVERAGE
5 3l16.4 a5 100
10 iil.s 100
15 3il.s 100
20 33l.s 100
25 332.0 100
30 333.1 100
35 333.1 100
40 332.8 100
45 333.5 100
50 233.2 100
55 324.3 101
60 3134.5 101
65 334.0 100
70 334.0 100
- 334 .2 100
g0 334.0 100
85 334.0 100
a0 334.3 101
25 333.5 100
100 333.5 100
105 133.5 100
110



1__of

Page:

METER BOX DATA SHEET PAGE # 2

L

¥ d

Y .

onir: (50 RuN: o pate: 04 -1l JZD_Q&
Meter an:_iﬂ__. Y Factor: Ci_"a';"l -
Leak checks: /S " Hg @_100! cfm "Hg @____cm
) _15 "Hg @8 cim " Hg @——¢cfm
Inject SO? @ 100 cimin.  Nozzle: Probe @ 3/8" od Initial Volume: [. 500
ROTO: PRESS: 1Y m;m_mn:' T e 99
_ METER SAMPLE STACK | DELTA [METER| SO2 ROTID PUMP
MIN| TIME HEA_DING MDCF DSCFM TEMP | PPM VACC
5 [TL5|a8koc0 | —— [11.4706[.(5 |99 225 G 120
5T 20232, 500 A sl ad [2rs|9Y (2.0
W0 75]2%Y. 013 |234. 0613 [ 11.232] .08 9y [300 194 |20
B 205]|385. 255 |286.253 [1]. 732 | .08 99 {300 | 94 |20
D[ 25 [28L. 434 Bl 934 [Nl 2iT 0% 2300 95 |20
21 4o [pg1.L18 gg?.iﬂgg 12209 | .10 | 9L |20s [qL 120
% 45 [233.015 [288. 1S [12.209 110 |9 215 |db | 2.0
% on|390. 2427 |A90.2/2 |12.209 [110 aG 15 Qb |20
@] o529 (. 509 21509 [13. 406 | T | 450 a7 | 2.0
B 300292 940 [292.940 14. %6 LIS a1 (225 | 1) |20
(0] 05|04, 530 [X4.530 3.3%2 | JZ | 9% |250 |93 |20
5o HS . 4l ;3!115.%1 4 909,15 98 |22 9% |2.0
ROTO PRESS: |3 TOTALS: imug 1,39 1149 EF‘;QCLQ@
012191297, 563 [97.S63 B |15 |91 {225 q) |20
W 201299, 155 1299153 [14.810 |5 [ 97 1235 97 2.0
0 As [300. 1472 . L3S [218 [ 97 [0 |97 2.0
5| 3p[3cL 539 [302-539 [14.8M s | 93 [235 1971 |20
W 3534, 131 [304:13] [14.916 | LIS 99 [2s (97 {20
B a5 305. 12 1305123 |Jb. 13S| 1§ | 471 1300 q7 |T.0
W[ 4s(301.514 [30).StY b3S L,I8 Gl |A00 |86 |2-0
% 2o]309.249 |3c1.294 [14.G02 |.|s | 9\ 22> b_[3.0
W <d 310. 93L 310,88l [[4 90T |+15 QL |22s (9L |20
05 q0[312- 41> |312. 99> | )4 502 15| 9L [225 [4GL |20
Lad I [s4.415 | 159 [Gbt
hd I I, 223|497 [0S |t -
ﬁ"nms:j‘ — Gl jr.u.txm:-::: |?-p ‘
TOTAL Cu FL 341> TOTALS! |, 143 Jjﬁ S56 [AVe-BP: 09, G2 )



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unm:_CYSD rRun:__ pate: -1k ooz
SCALE | _ WEIGHT
SCALE cHECK| LEVEL ZEROED 285.09 E.S:Q
| INITIAL : v/ v 590.0 g £90.0
FINAL : Y v 865.0 g BES.0
IMPINGER # 1 #2 #3 #4
FINAL WT (p"!'l.l.p Ll 4&5,4 1010.D
INITIAL WT L5.0 | 5%49. ‘S ga4.2 1007. 2
NET WT GRAMS 52— l:::* 2: I.'Z 1. {
TOTAL CATCH : S 35 _cRams Hgﬂ
FRONT HALF
BEAKER # Slo
FILTER # \\S = DESC. ACETONE
FinaLwrg |, 990 |~ FnaLWT g | 94.4 2490 -
NTALWTg | 5700 nmacwrg | 94,4001 -
| NET WT g D290 NETWTg D59 .
voL pEsc.m| |20
BACK HALF
FILTER # LISA
FINALWT g | HZ79 + |7
INTALWTg | H2Rb ¢ |~
NETwrg | .0043 " | ¥
BEAKER # 27 2% "2 qo
| pESC. ACETONE | METHCHLOR | Ho0 e |
FINALWT g | 100 1535% «"] 96,253 - 1 951 P [UL-.‘H‘E'CI"J
INITIAL WT g IUE‘M?-HQE.M* G141 - Jﬂia:.“h{ﬂ-;r
| NETWT g 0301+ 0007+ oo S 0087t L0
voLpescm| (0D - 75 /S0 - | (30 /%D




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : éifﬂ‘ffﬁﬂ - Time : “2‘5 _Ef‘_hﬁw__ .
Manufacturer S&S Grade: #25 Glass Front Size: 1icm LotNo.: ZB92Z|
Back Size: 82cm Lot No.: ZEB41]
pate. 02 -0 |gy: (¥ rh“"'lDATE 02-10 _|py: 3 JoaTE: By, |
FILTER FIRST EEEC'HD THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
e | . wwa o924 |1eo ) [19%A [ TouL (Msn | R-2
TEX: 2155 a2s (a5t ) \q40 " W | RD
TEYA ] oins [(Lp1e ) 134l . v |R-Y
Hde | L LTY2 Az |(,2YY ) [144S | w |R-S
Bl Ltwaa (ods7 (koo ) 1943 > v |R-b
1bF ] .k orss | ( blY 94>
el 69k |oawa [(6eN83 yopd Y
[1%g] . 6015 o | (12 ) [ (948
nae | .42 [oaus 4p )  [1946
120¢ | . 344 [eMT (RYy3 ) 11940
el H49el  Jowz [(,44kY ) 1442 [ouL g2
nzel Luudg  [oawd | (4ysSt) |14M9] v R3
0] L YUl loaus [(MYeu) (13431 - v | R-Y
HYB| 4305  |eade Moy 14950 W v |R-5
usnl  daad  jeadn (4926 EEE " R-b
MRS oandhs | (MY YT 1452
TR EETEN paw | GUY20) | 1953
Men| 4> loase |(.43a4) | [asY
(98] . uyy\ s |(.442A) | 1955
AT 0253 |(4Mas) | 1955
Checked by‘_{:_wﬁvba‘“tlfr*:r Data__a |0-0Z Time: Q\ﬂuﬂ
BAL&HI':E ROOM EN' ENVIRONMENTAL CONDITIONS
[ DATE TIME BY WEB DB |%RH
ia-07 | 010 |weEeu] [ 14 | Ug
02-1p | 1305 wMTﬂx 2k | Y4S |
J




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: O4F-03-2007.  Time: 1230 py:Bd)
DATE; 04 -0+ |BY: _E“_L,- DATE. (7] 05 |evi¥/ |pATE: BY;

BEAKER FIRST SECOND THIRD

[ WEIGHT TIME WEIGHT TIM? WEIGHT TIME
21| /02, 2454 304 [ 148 23 28 8 B
| (089347 | 4205 (195,934 9| RS k,.f%z\zm__quf?a
;ﬁ fptf.iﬁiﬁ’ gaazg 04.5 }EJ? % -3

o Db Yo%4 | 13) Lo, Hy /g 1-

225 9. 4¢84 | (309 (%?H%L] 127 1)

A6 | [01.02Y7 130 |Clor.03H49.21122) [
| 27 1063132 | 130 Emg.a?ﬁ Jao2 |/ L 0HSD
| 2¥ (657569 | 12 |(Jo5 74 73] 1243 |7, K-}
[ 29 | jp4.4556 | 4313 |0y 4552 ) 1394

0 (072,359 | 1 uS [([07.3599 ) | 1220 j

o e—

El 45 .553¢ | 1316 | \95.5540 )| 1227

32 | 101.8637 | 4317 Ao, Sz 1) 128 |7 ] Jomui GO
23 | 10174y | i=e (ol ! 43%12?? RS

EY. 106YLE 2| 1319 E‘f%"’? gfﬂgg 231 |

25 g, 5611 | 1220 (A6.519 fﬂé{j

36| Q9460 1324 o223 [
371106099 1323 o, 047 Yip29 |~ | Jomue G40
32 3@_53# 132 : 539\? (236 ,{ R-lo

oai T8I 132 1A Y 111837 |7

Ho (0602 | /327 Pcr_ MH70Z 3'5133.'_}”)
BALAMCE ROOM ENVIRONMENTAL COMDITIONS

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

o907 | 1200 | WLk (| 99 Ked by (" L1
| SYGEL 1240 P ;j wrA i glwr: ﬁiéag-dz

me: _4-;]




SLHOIEM LNVLSNOD - £-F # 133HS Y.1vd SA0LSA0OOM

/ /

[ 8 Th 7, - [ 184 SCes ¢ l-pe L4

X L B | BL | | |- |Golllel-hd] €

N = L | &% ~ | 4 |a=L0 [-TFRT Z

Rl ZC 1 /7 | & [ohli[h-hg S ahl 2L J | =y [Oezz | VI-hY] 1
s uoissag I uoissag
He% | 8da am Ag | swi) | sleq | BuyBiapn Hd% | 80 | 8am Ag | swil | se@ | BuyBam
SNOLLIONOD TWLNIWNOHIANT WOON I1vIS
A D R R I A R G T el

P — | /

~ [leol iR A OB A [ hizz | iFh9| SEb9 - | MNeh!| J)-k[JSTT

BB abteny TLIETN #
Ag | swn | ®iEQ PJIYL Ag |suny | meq | puodeg Ag | sw | ;eg 1814 Ag | sunl | seg | 8y

_ — -
| L L FEA\DEEh 0] ) |Cgect€1-h? P R -& [BL[eF[pLLEI0 | ~«R][Sc0/ 79| Oh
| SoLIFERP ST Ui ) | 7R [ 1652 @-hq 296 1L | —a | U [eHI| sISTULL [~R|s<0l|ZFH] BT
R FRO[FRok (65T 76 ) | Y 9esd orho| Wz b | ~R| L eri| TPz a6 [7R|S5e0] (0] 5%
—A | =hll E.E_Hmmﬁs.@ —8 |52et |2 -ht| hse99 01| &l mwt gFh0 | 9901 |~R | 0Sl| o] Le
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Ag | swiy | ®1BQ paIyL Ag |euny [ e | puodeg Ag | sun) | @leg jsd14 Ag | sl | ;1eq | Jeyeeg
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Dates: From_[1"20-2000\ WOODSTOVE DATA SHEET #4-4 Scale: __ Sarlorius

Through_22. -/ & =200 3 SCALE QA SHEET sﬁ_ﬂtamm _A1205

e 1:'? bl ﬂﬁlgﬂr‘n&"'l Tech | Date | Time Em“-lg;; ;:E %.RH
welght weaight mlgm W - |_Bi qg

2.9778_| 10.000R |_|.po03 ,-J;cf:; r{IIPE'_fJ_ 75 | 72 {’ 5

J%“%ﬂ% o f 'ﬂw@ T8 E2 m}@ 21 LJEE

v e TR 71T
rar %7 7 ;mﬂd etz uss 179 | N | JB

T L2 0999 |22 | 9202 | ) |45
e 2] Iﬁﬂa WH:E__@ F2 1 f Uz |

%l !Uﬂ@h L fa-r-'ﬁ e[ n2aljois| 76 | N | il
i 0200 g1 —Cle 11241955 13 ]/ | Y96
A 0000 1) ENESREINAES
— g eI 101 210 [ | & [4S |
e T } 00 | 160 |-G 1209 78 | ) | 47
0d. 100000 A7 A opo T oo T T 7]
Gl e ‘%ﬁ o T T T 7T 4e]
g g et (o Bl e [T

' ' ' SFay| D\ 2 [

H00 oo, J0.0.X) r'ﬁ%%% 0oL %Ei«u?:i *E'?gf 7 (199
Tl T *ﬂﬁ‘i'ﬁ? 2805 | 4| N\ | 4Y
aa 59| 100000 Lavgp | 3 Ql-i“‘l e Ty
The mﬂéﬁ? :':':anE ?gm %1@-;—1& 3 L k} ‘E_

R . o Il
1oooa jp.coep | 00T | Tooo Wi ﬁéﬂﬂg "Jﬁq 7 =

a9 9.99M 9 i HFWHF iﬂaﬂéﬂ o e
T P 00 . 00 | loaodljovs| a3 | / 147
100.0003] 4.9999| l.oco)| , Al T S e AN L
” s 1000 Eﬁ e loxe Y | ) 147
loo 0001 | 10.0000| 1. popo e ene,
jog.0002| (0.0opt| ). 0ovo ‘%%@&ﬂﬁ a2
E’?Q % 2B 'D‘i‘?‘? Mo oAl s 10 |/ [ HR
; 19091 | foodls ’aqq? o0 |Aac | Yy | ¢ e
94%7] 1o.00o0| 9997 *mqé__%: 10100 M G—1rre
a9 5% m.ﬂam , 9959 1011105 ) ) =
e el 2 e
A 3. - - s M /| 3%
imoriumal—deal elles antus (T
daﬁg q'mg; '-ffiﬁ%ﬂffi H,Ef; w25 nso | 24 /[ H4)
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! Dates: From_&d /6 /002 WOODSTOVE DATA SHEET #4-4

Through SCALE QA SHEET Model: _A1205
SN :_37010004
[ 100g 00 00 700 mg Wet | Dry
walght wa hit ng waight Tach Date Tirma Bulb Buib % RH
| 06, 0000 a-ﬁaq 1.0000 | 0999 | B |ea-ip [1Z4S] 7 |77 | H6
100.0000] 9.9°A 99911 . 0798 0211|1555 | N [ [ Y97
00000\ 9.9999 | | 4999 077 [ Jooglgado] / | 77 | 47
| j00.0000] j0.cep | 9999 1000 19 [1p261 \ |98 [ Y6 |
jop.coop|  9.577| [ %000 .09 Gploais| /<] Y2
1bo.op3| Jo.cap | J.p00n| L0999 o-f 11020 | (|78 | Y4YS |
1. 9.9998 | . 9998 | 0998 | ¥+ lp3qsipas] N1 99 1US
a9, 9| lo.00ob] | pood | 0999 | MrmAttzel 1220l /177 [ 38
[Up.o001 | 94.999] 1. o001 . 1000 | pe O3 ]|a020| / | 2% |43 |
HA. ga9r| 9998 .o99% |2l 1550] \ | T2 143
94999 _lo.coo| 1oool | . &6 % Dys| ) 111133
AT o vson| LoD | lobp ﬁtﬂ e | £ 712 29
| jpo.cvop| 999 G993 . 0999 gl N 176 |4a

cool |_10.0000 1,000 | L1000 %E}_zxﬂ (83| / | 145
%Fﬁﬁ [0.001l 7999 0499 1@2; 17351 L [ 7| 4S5

A% | 9077 | 1.0000 |_jo00 | W | przd NNALZE
%HWM L0000 | 100 |\ loa2s | jodp| / | 1% |41

- 10,000 Jopoi | oo M |0l iBeo | /| 78|49
99999€ | 10.000| (.0 (A9 || 005 1210 \ zg 47
999197 /0.0000 | 2999  077% | |05 Z220] )} | 2% 3_
N.9999 | /0.0001 | [.0000 aﬂﬁs__if od-gl 1135 |/ | 2% |
924797 1o,0000] J.00p0| 0777 o4-08[1910 |\ 72 14;._
a7 9.999% |_.5995 | j000 | pre|py-Aisp] ) | 114
. 10, 0000 1. popn| 0792 | Y~ 0910 -

' | Sooonol 9999 |+ 095F | e |04-11 10940 N /)
49,9991 9.99%2 !.M’ﬂ_ﬁ;&%-u =R N 7% | 4%
249999 4995 | 9997 | .099% 04-1] 2230| | | 73| Y€
5@.%#5 f.g&g %g 0999 b~ gﬁi T 7 ( _'];: e
{00,000 49181 J. 000D . ¥ 0491 /%]

oo | 94.9999] 9999 %‘ 2R NEAFE S ) IE u?_
wharad ! 2.97771 g | (O gy-13[ 20| N [ 2814
99.999% | /0.0000 | T.oppp | . 099% - %% ¢ 177 | 4
10.000) | Looo ) | 1000 4=l S 2199

| g 10.0000 | oo | 079 o4-C1928] ¢ | 75 | YM
73 9995 | L.opon | /000 0199|1350 ) 7¢ 1 4]
100001 Jo.0o01| 2998 | 0999 | & Ind-200 JAI0 . 75 141

24995 9.494998 | L00ol| , 0997 E;Dﬁ:ﬂn Y301\ | T tf%
a9 /9 99999 1. oponl |, 04999 OS flogl ) 15 1Y




UNIT ;

BLANK PROCESSING DATA SHEET # 5

CHSD

BLANKS DONE : 02 —20 - 2002

RUN ; ﬁg DATE : OH -1 -£00 2

| BEAKER A B C
200 ml ACETONE | 75 ml DICHLOR | 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA B
LOT#O/175S | LoT # 994w i T
einaLWEIGHT | [03.9015 | [04.202) | 106 26LY
TARE WEIGHT | /08.9007 106.30bH | 1069660
NET WEIGHT ,000% - NUIM, L000Y
TARE BEAKERS INTO DESC : TIME : /805 DATE :__ S —Jooa
DATE :02-16 BY : b DATE : 02-17BY "% DATE: __BY:
BEAKER | 1 ST WT | TIME 2 ND WT | TIME 3 RD WT | TIME
A l10g.9002| t3¢s (IR, 9000 Il ¥
B |I66. 2% f&’m(!f&ﬁfﬁf (G4 v
¢ |0e366l| jgs ([Ve9E6d) |3 v
———

FINAL BEAKERS INTO DESC : TIME : /25 DATE:_02 -/ 8 -Jdool
DATE :p2-/9BY :_{f"DATE : 02-

BY : = DATE :

BY :

BEAKER | 1 STWT | TIME TIME | 3 RD WT | TIME
A 108921 Joan ( 108 9008 Jog 0~
B | 106308y 1038 (| /oL.3091|)0918 Y
¢ owau] 1083 [1065664) 0
TARE QC FINAL QC
| DATE | TIME | BY WB_ DB | % DATE | TIME | BY DB %
EnrEararakiee &2-19| toar | fee- Z{R 78 4L
pan|1s5s| de | N[ 77| YT oa-ad ls | i | Y |75 Y2
/ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

unir._ (CHS O RUN: (e DATE: OY-11-2002
BLANK CALCULATIONS

Acetone : OO g+ 200 mi= , 000004 giml
Dicholoromethane: __ 00177 g+_75  mi= 000023 gimil

Distilled Water : <0004 g+_200 mi= ___ OO00OZ  giml

FRONT HALF CATCH

FILTERS : ,G’lﬁiﬂ'“g- |t (.0000 g)= 0290 * g
Tiotal Calch # of Filters Blark WValus | Fiter
L '
BEAKERS : 0229 * 5. 120" (oboped g)= L0234 - g
Total Catch mil Asehons Blank Value | mi Acstons
B v
TOTAL FRONT HALF CATCH: ___, 0524+ g
BACK HALF CATCH
FILTERS : _OO4 S + “g- |+ (.0000q)= Q043 g
Tolal Gatch # of Fiters Bilank WVakss | Filsr
BEAKERS : . i -
Acetone . .01 g- H!“f{,mgj g)= L0307+ g
Toal Calch miAcetone  Bilank Valua / mil Acsbonge: .
o oo
Extract: 000 +g-_ 75 (.000023 g)= __.0000- g
Total Catch mi Dichloromethana  Blank Walve § Dichiaromelhane
Water ; ,B!E’T'“g- 29D (L 000002 g)= L0181 = g
Total Catch il WEbar EHank Wil  VWaler
W
TOTAL BACK HALF CATCH : D52+ g
TOTALCATCH: 1055 * g

% FRONT HALF : Ha. (- w
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TEST DATA SHEET #8
m:_(H50 RUN:__Ls pate: O - (1 -2007.

Test Chamber Air Velocily Start: ?9" Stop : E51~ Avg. O

T T T T T T R Y T Y S R e S R ta e e S PUSETS I L L AL L EET R P P S LS e U

Pre : WB ; i’r’.}; DB : "T] -23% % RH IE’ EEHEG
WetBubIBY Bk cost:we:_0S_pe: B0 - UY " s%rH_L:S wh0

Average L, () %RH .35 % Hg0

P

Empty Stove Weight (bs) : wi stack & oil seal ; Wet : ory: 425 8
Kindling Weight (lbs): ~ Paper:__! 3 Wood i
Preburn Fuel Waight :_15.5 £15.6F 127 Total: 44.% v
Kinding & Preburn Fuel Weight (wood only) (Ibs) Total:_4¥.7

Coal Bed Wt Range (Ibs) :_2. ) ? " geale: H79.% . HZR L~
u .25 x fuel waight : Always round DOWN to nearest tenth
L::::.m;mwm:m::m:mupmmum Actual Coal Bed Weight : i, 5

Maximum Coal Bed Removal (Ibs): (( 2.5 "+ 2.7 ° 1+2} 25=__ .|

Tost Fuel (75" x 1.5" x 5" spﬁﬁﬂﬁ y= __L_pu
Dimensions Length in inches Ne. Pcs Weight in Ibs % of Load
2" x 4" I'-LI"" 3} ‘:)% "'i"r“}’ ¥
4 x 4" 14" 2 T2 S3.b
Test Fuel Weight: {4 0 "Ibs

Estimated Dry Bum Rate : v

HU '[.','r'fﬂx ff?éﬁjﬂ % 60 = zﬂﬁ ’ kg ! hr

2.2046 g -
) TIME

Estimated BTU's/r: 19,140 x i%?— X EDEE% % 035 - gTU'sihr

EPA Defaull Efficiencies : Mon-cat : 63 Cat: 72 Pellst ; 78




WOOD STOVE OPERATING DATA PAGE #9

Unit : (‘,U,@ Run : 1':'59 Date : O‘Lil" J” "@2

FIRE STARTED;__ &1L

WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then setto -
wide opRn at start of prebumn,
SECONDARY AIR: ___N [/\ CAT BYPASS : M,/H
R D PREP ION :

Raked and leveled prior to each warm-up / preburn charge. At 1/, min. prior to loading
last fuel, raked and leveled. In stove Zf‘-‘ S8C.

TEST. -

DOOR wide open during loading___—(J~___min. HO e

*
PRIMARY AIR : Opened full for first ,5 min., then set to run setting of M

SECONDARY AIR : N A catypass: __N/A
EAN; |
ON @BF during warm-up / OFF during preburn
%’ OFF first ELL minutes of test M NOFF balance of test run
Fan speed set at H L.
WOOD DATA: KINDLI HE-%: A mix of the grades listed below:
SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma  Std. or better s. grn D fir
TEST: 2%4 Packwood # 2 or better s. grn D fir
4xd Packwood # 2 or better s. gm 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, uﬂ or I Z/ inches.

1st warm up / pre-bumn fuel charge (IS .S ’lbs) added at 0g4o
2nd warm up / pre-burn fuel charge ( 15,':[ 'rlhs.} added at Gﬂ,qu'
3rd warm up / pre-burn fuel charge ( }E’e? ;Ibn.] added at ” 10
4th warm up / pre-burn fuel charge ( Ibs.) added at
5th warm up / pre-burn fuel charge ( - Ibs.) added at




TEST DATA SHEET #10

Unit : &45_':'_ Run' (Q Data:ﬁi}{' :’L|'r -EII*E

Room Temperature | 0 °F  Correction Factor: __ @

'Uncomected Values are corrected for room temperature : Yes No_V'

Time Test Fuel moisture reading taken: __ |01 S "

Calibration Checks : X___ Yy v 420 12.0 209 22.

pc#| Dimen. | Use TOP BOTTOM SIDE Avg Comecied

Uncor | Cor. Uncor. | Cor. ‘Llnl:.Er;_'_ﬂnr.

1| 28 | KT ys [/5.5e| 4.5 | /5.59 195 | /5.5 /5. 500 |

2

3

4| 2 [P 1ozl Bolm2\es /2.2 14.900

5 | @8 | P 1195 (209: 20 [2.4:| Ao. {703 20.8,7 |

g ;"':'“:' ;'3_7_.5 2%!.112.5 X J'_-J}E 23,01 23767 |-
ikl 1.0l A.2{13.0 (/9245 |/874 19.033 |

8 | 2'%x4'xg | P .

- £2.0L7

10

1 -

2 Tomedre ' 1 {130 [ 19,2418, 0 (7.2018.0 [14.2:] 19.200 |

B2y (180924180 [/9.2.[18.0 |r9.2) /9.200 (¥

W el [19.5] /2] 185 [ /58] 13.5]192] /9.800 |

OIS T o295 (24,4180 | 247022, | 24.1- %ﬁy_=—

16 1Y'due ') T 123.0 |24.9: |30 [24.7423.0 |24 J00 _|*

:; - 107. 200 |~

19

20 | spacers [T [3o0 |2/.4:] 9.5 [269]19.5 Eﬂﬁ-'l Z1.007 |7

Key for Usa : K = Kindling ' P = Pretest Fual T = Test Fual

_ KINDLING PRETEST FUEL TEST FUEL
oy Molstims 34 [5.S00- %] 70767- %] 21.440-%
Wot Moisture % : [2.4920-%] 17,096 %] 17,655 %
: . 100 x % Dry Reading _ : ;
To obtain Wet from Dry 100+ %Dry Reading = % Moisture, Wet Basis

Acceplable Ranges : 18 - 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 : B yte: CO2 (186-1)
Source ; 4453;3 Run#: {e
Zero Cyl. #: O42TAC 2-A _ Conc.: 0.00%CQ;  Cyl Press. . 2200 psi
Certified by : A1€_LIQUIDE Date : 02-20-02

span Cyl. #: £C12767 cone.: _/2.49__ %GOz Cyl Press.: 180 _ps

Certified by : HJR LI1QLLIDE Date: _O2-/5-02
Analyzer : Make: HORIBA Model : PIR-2000 SN : 407069

yZe
+ 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% CQ; = + 0.625 % CO;

Method 28 A = + 2% of 25.0% CO, = £ .05% CO:
r— — = T —————————————— S —

PRE RUN muit:w:_&-am%ﬁ;) time: 1100 “temp:_19___*F

_ ) AUDIT RESULTS
Paint Expecled Response Actual Responsa + Conc.
# Meter DA ) Meter D Differenca A %

‘—-
ZER0| 7000 |00 | 000 [ pp o0l | 7058 | 057 | m292
¥ 500 .500| /247 | 499 47 | [2.4%2 | <008 | -03Y

POST RUN Audit : by : -A M-Gﬁ%éxﬂma :i_l,fl__i?r emp . _ﬂ_‘ F

AUDIT RESULTS
Point Expecled Response Actual Response = Cong,
# Meter DM Yo Meter DVM % Diffarenca A %

[ 600 | 00 [ 09 [0  bp | S033 | 7033 yny
W 55 0| 500 /249 |99.9 | 499 | 12,482 | -00% | =034

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

Zero % Difference = % - X 100
Full Scale Value

Span % Difference = - X100

Full Scale Value



ZERO /| SPAN CHECK DATA SHEET #15-2

Date :MMIHH + 0g (152)

Source : _é‘ ‘5{;&3 Run #: b

Zero Cyl. # : NYZTAC 2-A Conc.:  0.00 % O Cyl. Press. _@_,PEI
Certified by : AIR_LIAuL 1 DE Date : 02 -20-02

Span Cyl. #: £ 1276 conc.: /2-5C  %0; Cyl Press.: fto sl
Certified by : ! Date: 02-15-02

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : JW‘{/ A\ Tjme ; 100 Tamp:- 79 oF

AUDIT RESULTS

Point Expecied Response —_ Aclual Response 3 Conc,
i Meler DVM % Meter DM % Difference A %

[#=Ra] 000 | oo | 000 | gho| 002 b | 006 |+.024
AN 250 500 1250 12.52] .sv2| 14,527 | *oz7 | 1107)

ma:_ﬁf&gfm:j__ﬂ

POST RUN Audit : by :

_ ) AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM 5% Meter DM % Diffarance 4 %

ZERO| 00.0 | 000 [ 000 [~ A | 001 | 019 019|706

N[ 2.50] 500 |12.50| 15| . S0) | 12,502 [*.009 |F.007
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = % - E X100
Full Scale Value
Span % Difference = - X100

Full Scale Value



ZERO / SPAN CHECK DATA SHEET #15-3

vate: (¥ (-2 pnayte:  CO (15-9)

Run #: ‘f-ﬁ'
0.00 % CO Cyl. Press. : 2200 _Psl
Date: 92-20°02 .

Source : fi“'}!@
Zero Cyl. #: OY2TAC 2-A Cconc.:
Certified by : AR L/QUIDE

span Cyl. #: _CC 12767 conc.: 480 %GO Gyl Press.: Lp20 P8I
Certified by : AR (JQUIDE Date: 02-/5-0Z
Model : PIR-2000 SN : 408005

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

Analyzer Quipyt: 0=1.0 v.
Measured by : Rotameter

EPA Span Value = 10.0 % co
EPA Control Limits = + 2.5% of 10.0% CO=4+025%C0 .

Method 28A = :t_.E%I:f 10.0% CO = + .02%CO

]
PRE RUN Audit: by : ﬂé.ﬁ{fmm

7 Time f*‘r{’wTﬁnm:_ Ei_ o b

- AUDIT RESULTS

Point Expéected Response Aclual Responss 4 Cong.

i heter DM 0 hMater _EUM o Difference A %
zERoT 00,0 |00 | 880 [ 400100/ | 024 | 1.024 |1240
N[ o | 80| 48 |4hAal ¥l Y783 1 501 |=168

POST RUN Audit : by : dmﬁﬂ;ﬂrﬁg Time : ’“T{Z*g_ ﬁmp:_lf__‘F

. ALIDI‘IC] RESULTS
Foint Expected Responsa Actual Response + Conc. :
| # | Meter | DVM % | Meter | DVM % Difference A %
ZeR6| 000 | 000 | 000 (49 pl00) | 024 | Tozy [H2HO
#1090 | 990 | 480 | 49.0] 4D ] 17193 | 000 | Z0kG
+ Cone. Difference = Act % - Exp (Std) %
Zero % Difference = = X100

Full Scale Value

- X100

" Span % Difference =

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

: . o Data : @Z,‘MNBM&: S0, (154)
Source : d“;ﬁrﬂ Run#: 'ff”
Zero Cyl. #: 0 7-A Cone:  000pemSO;  Cyl Press.: 2200 Ppsi

Certified by : /R LJQLU/DE Date: 02-20-0Z
Span Cyl. #: L062/94  Conc.: /290 _opmS0;  Cyl. Press.: 1380 PSI

Certified by : A/R L/QLIDE ' Date: (1/-29-0/
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0-2500 ppm SOz 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 Eﬂ
PRE RUN Audit: by: _d 5() omﬂ L2 Time E?SF Tamp _:m____
ALIDIT RESULTS
Ewmd Response Aclual Rasponse + Cone.
Maler PPM heler DM . Differanca 4 %

663 |00 [ %80 | 00| 00| 431 | %424 1o |-
51.0|.506]1290 | 500 | . 517 | 1297.600] #7.666 [ 7307 |~

POST RUN Audit : by : )d dﬁa&- 22 Temp: ?D “F

§ %'*‘gl

AUDIT RESULTS
Paint Expecied Response _Aclual Responsa = Conc.
# Meler DVM FPM Meter DM % Differance A %

ZERo[ 000 | 000 | 900 [0 [y [5.u%s | 75433 [t i
S| 710 1.5/6 17290 | 5201,519 [0t p | + 2. lelep | T.307

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

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

- Exp % X100
Full Scale Value

Span % Difference =



QUALITY CHECKS DATA SHEET # 16

unr:__ CHBO RUN : Qﬂ oate: 04 - [( - 2002
Thermocouple Check :

TIC # 1 — oF  TIC#13 L3 oF
TIC#2 B o TIC # 14 (LS, T oF
TIC#3 (oY °F  TIC#15 LYY oF
TIC#4 Ll.0 af TIC# 16 52 oF
TIC#5 GlLY °F  TIC#17 5L.% °F
TIC#6 Ll3 °F  TIC#18 LS oF
TIC#7 Lol °F  TIC#19 G3,2 oF
TIC#8 AB oF  TIC#20 ' q4lo oF
TIC#9 [_l:ﬂ!' oF TIC # 21 = of
TIC #10 ]2 oF TIC # 22 — oF
TIC #11 <34 F  TIC#23 LYo oF
TIC #12 140 °oF  TIC#24 — oF
Thermocouple Readout: —

Pratest zero and apan check and calibration peosl Lel. 2 endd span % culleronce

zer0: —1.0 Fagto_O.0 o  zERO_Z,0Q oF Difference_.L00 % »
SPAN :2000.0 oF g, 1020000, U _oF SPAN_7021°F Difference LD g
Themmocouple Readout Pretest Linearity Check - -

0 =00 o 200 =201k o 400 =391 oF
60 = LOL3 o  goo = _30LL F 1000 =1000.6 cF
200 = W98 2 1400 =RG9] oF 100 =MS798 o
1800 =_[¥00.0 oF 2000 = J000.9 oF

Sample Train Leak Check Pre Post ’
C-gas Train Leak Check Pre Post
S0, Train Leak Check Pre Post
Static Gauge Zero Check Pra Post

Scale Check Pre : 479 « — 38 S =
Post : ffzﬁ?,f:’ = LI{EQU < 4

Stack Cleaned Prior to Test Run ; YES NO 5







COMPUTER INPUT DATA SHEET #1
client:___JOTuL , LASH
address: 400 RIVERSIDE. STREET / BO.BOX 1157
PORTLAND , HAINE 0404

Phone: _B.00~ -89 Fax:_Z00-922-0573
RunNo.: __5 Date of Test:_O4 -{() - 2002 Burn Rate: | 125 "

Model No.: 'L"*i@ ] miin EE‘liﬂ-‘l.Eﬁ Efﬂﬂ
stove Type: _[JCat _[NonCat [ Peliet [17264.8 [Jmax __[Edmsen

Dry Gas Meter Y Factor: qgﬁ 3 Post Leak Rate:_t UﬂQ cfm  Time: 2@‘ £ *“min.

(0.000) (Data Sheel #2) (,000) (Data Sheat #2) (000) (Data Sheet #2)
W
Dry Gas Meter Volume: _%'5}‘] Lig S cf
{00.000) (Data Sheel #2)
Stack Flow: 1.299 dscfm A H: - 170 in. H;O
{00.000) (Data Sheel #2) (.000) (Data Sheet #2)
¥ o L
Maximum Vac.: -"?3 . (} Barometric Pressure: ;3{"}. / Y in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheat #2)
H20 Captured: |23, % ‘g
(00.0) (Data Sheat #3)

Front Half Catch % Of Total:_ A% 11" %  Total Particulate Catch: (S22
{0.0000) (Data Sheal #6)

(00.00) (Data Sheel #6) )
Flue Gas Moisture:___ (.59 %
{00.000) (Data Sheet #7)
Particulate Emission:____ a4 gridscf
(0.0000) {Data Sheet #7)
= ¥
Relative Humidity 30.C “wrH  Ambient Moisture;___ 1" =0 % H0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
Heat Output (EPA Default): I 3 | D, q BTWhr
(00,000.0) (Data Sheet #8) '
achual Coal Bed Weight____ -5 ibs.  Test Fuel Weight___1 2 S 7 s,

(00.0) (Data Sheat #8) {00.0) (Data sheet #8)

“f = #
Fuel % Moisture (dry); 22.7207 % (wet): |50 "%
(00.00) (Data Sheet #10 [wood stove] or #11 [pelet stove])

Fuel Higher Healing Value (dry): ~— _BTU/b.

(00D0) (Data Sheet #11)

L ¥

Stack Stalic Pressure: 095 in. H;O

(-0.000) (Data Shest #12) .
Temperature (Average Room) Combustion Air: 14 eF

(00) (Data Sheel #14)

ol L]

Stove Temperature Change: 'qﬂ . % oF

(+/- 00.0) (Data Sheet #14)



CLIENT : Jotul USA, IncC. TEST No. : 5

MODEL : C450 DATE: 10-Apr-02
T T T Tl R R R R R R R R R R R A R R AR TR s s R A L LR R L L b R s bbb bbb

TIME METER DELTA METER FPERCENT PERCENT 502
READING H TEMP . CO coz COCENTR.
(MIN.) {(C F) (IN. H20) (DEG. F) ( %) { %) PFM

SEEEEEESE —Soo==s==== SEEIEEEEE SEESSS=S=== SS=SSEEEES SSSS===== EEEEESSS
0 191.000 0.150 78 0.84 4.90 500
5 192 .500 0.380 79 0.46 11.20 325
10 194 .840 0.150 a1 0.67 3.20 500
15 196.374 0.140 82 0.75 4 .40 525
20 197.841 0.140 82 0.83 7.60 525
25 199.307 0.180 az 0.75 9.40 450
30 201.018 0.180 83 0.66 12.00 450
a5 202.735 0.210 83 0.47 12.50 425
40 204 .522 0.230 83 0.19 14 .80 400
45 206 .483 0.230 84 0.18 14.30 400
50 208.421 0.230 84 0.10 14.30 400
E5 210.3860 0.230 84 0.05 14.10 400
&0 212.298 0.230 84 0.11 13.40 400
65 214.236 0.200 85 0.27 11.20 425
70 216.0867 0.180 86 0.41 10.40 450
75 217.803 0.180 86 0.65 8.60 450
a0 219.539 0.160 87 0.74 8.30 475
a5 221.190 0.160 a7 0.69 8.30 475
a0 222.840 0.160 87 0.74 8.30 475
a5 224 .491 0.140 g8 0.87 7.60 300
100 226.065 0.140 88 0.90 T.30 500
105 227.639 0.140 g9 1.15 6.90 500
110 229,219 0.140 g9 1.15 7.00 500
115 230.799 0.160 89 1.04 7.20 475
120 232.462 0.160 89 0.87 7.60 475
125 234,126 0.160 a9 0.96 7.00 475
130 235.791 0.120 =11} 1.16 6.20 525
135 237.302 0.140 ag 1.12 6.20 500
140 238.884 0.160 a9 0.89 6.30 475
145 240 .548 0.160 89 0.96 6.30 475
150 242,213 0.160 a9 1.04 6.30 475
155 243 .877 0.160 90 1.10 6.20 475
160 245,548 0.160 as 1.13 6.10 475
165 247 . 212 0.160 90 1.28 &.00 475
170 248 .883 0.160 89 1.03 &.90 475
175 250 .547 0.160 89 1.04 .90 475
180 252,212 0.160 a9 1.07 5.80 475
185 253.876 0.160 a9 1.14 5.70 475
190 255.539 0,160 89 1.14 5.60 475
195 257.203 0.160 89 1.16 5.40 475
200 258.867 0.160 a9 1.17 5.20 475
205 260.531 0.1&60 89 1.09 4.70 475
210 262.195 0.160 as 1.08 4.70 475
215 263 .859 0.160 89 1.12 4.60 475



220
225
230
235
240
245
250
255
260
265
270

265.523
267.187
268,845
270.503
272.161
273.818
275.476
277.134
278,786
280,488

Do oOOoOOoOoooo

160
160
160
160
160
160
160
.160
L1680
160

a9

a8
a8
ae
a8
ag
87
87
87

HHERRERERERRERER

.12
.13
.10
.10
.05
.03
.04
.03
.05
.03

Lob b Lod Lod Lad Lol s b o s

.60
.60
.40
.40
LT0
.70
.60
.50
.40
.00

475
475
475
475
475
475
475
475
475
475



TABLE 2---RAW DATA

CLIENT : Jotul USA, Ino. TEST MNo. 5

MODEL: C450 DATE : 10-Apr-02

P T TILTE At dats 2 2 2 2 0 8 0 8 0 b i khkwEdhkkEdFrwbd b bt bk d vy i k ok dkdkkdkkhok
METER CAL. We . WOooD

FACTOR (¥) =====-- 0.983 BURNED (LB} --=====- 13.5 Lbs
BAROMETRIC WET, FUEL

PRESS. (PB) =-=-=---- 30.14 in Hg MOISTURE % --==---- 18.171 %
LEMAE RATE Wt. PART.

POST (Lp) =----- - 0.000 cfm COLLECTED =====--- 0.6882 g
WATER METER

VOL. [V1g) ===-=-- - 128.3 M1 VOLUME VYm ====-=--- B9 .488 me £
TEST HC MOLE

TIME (MIN) ------ 265 min FRACTION  =====-- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul USA, Inc. TEST Ho. 5
MODEL: C450 DATE: 10-Apr-02
Y T T 1L 2222222223 a R A2 A2 2232222 2Rttt s iy
AVG DELTA AVE PRCHNT

H @ --=e-a- 0.17 in H20 co mmmm———— 0.87
AVG METER AVG PRCNT
TEMP. Tm --==-=== 87 deg F co2 mm————— 7.11
AVG PPM AVG BAL

802  s=====- 468 PPM co2/C0 —————— 8.1&



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul USA, Inc. TEST No. 5

MODEL: C450 DATE : 10-Apr-02

Wk kkd bk kb bk hdhdh ke de & ook ke & o ok g o o 3 o ol o e o i o i o o o o e ke o o o o e ol o o o e o o o o W i

STD SAMPLE STACK GAS

VOL. Vmi{std) ----- B5.61 dsecf FLOW Qad ------- 439.708 dsecf/Hr

&
7.33 dsecf/min

VOL. WATER PARTICULATE

VAPOR Vwistd) ---- 6.039%9 sct CONCTRT. C8 =-==---~- 0.0080 g/dact
PRCNT PARTC .EMISS.

MSTR Bws ------- 6.59 % RATE B -=------ 2.54 g/Hr
BURN MOLES OF GAS

RATE BR ------- 1.14 Kg/Hr PER Lb WOOD Nt -- 0.46 Lb-mole/Lb

CO EMISSION PART .EMISS.
RATE  ----=--- 128.19 g/Hr RATE - -=-=---- 3.12 g/Kgdry

fuel

[
112.94 g/Kgdry
fuel



TABLE 5 ===== PROPORTIONAL RATE VARIATION

CLIENT : Jotul USA, Inc. TEST No. : 5
MODEL: C450 DATE: 10=-Apr-02
w**ﬂttt*iti—*iii*'ﬁ'*lIﬂ"!"l’*'l‘t‘!’**t'l'**'-l:f*fi***!t****i***i*****!‘****i*****!’!
TIME PPM PROPRTN. FROPETN
INTEVAL * RATE VAR. RATE VAE.
Ti Ve PR AVERAGE
Emm==—== SEEEEES== S=SS==S=== SESEEEESEES SSsSSs==EE BESSSSSSS SSCSSDEHEEESE

5 728.6 a7 100

10 737.1 98

15 T741.0 29

20 743.3 99

25 742.8 99

30 742.5 99

35 744 .4 99

40 731.8 98

45 755.1 101

50 745.6 89

55 746.0 a9

&0 T745.6 99

65 744.9 99

70 746.3 99

15 748.5 100

80 747 .8 100

85 750.0 100

90 749 .6 100

95 749 .3 100

100 751.2 100

105 750.6 100

110 7582.7 100

115 752.7 100

120 752.7 100

125 753.2 100

130 752.9 100

135 755.2 101

140 753.7 100

145 753.2 100

150 753.6 100

155 752.5 100

1c0 755.6 101

165 752.5 100

170 755.6 101

175 753.2 100

180 753.6 100

185 753.2 100

190 752.7 100

1895 753.2 100

200 753.2 100

205 753.2 100

210 753.2 100

215 753.2 100

220 753 .2 100



225
230
235
240
245
250
255
260
265
270
275

753.
751.
751.
751.
751.
751.
752.
750.
773.

BN o s 0 DD

100
100
100
100
100
100
100
100
103



METER BOX DATA SHEET PAGE # 2 ©° Page: —1of EX
uniT: (50 © RUN:__ S - pate: 4= (D 2002,

Meter Box_ 11 Y Factor,_- 132

mem_i'b"_"ug @1*1*‘*' cfm ___"Hg @——Fm
__JS "Hg @-900cfm __"Hg @eim
Nozzle: Probe @ ¥/8" od _ Initial Volume: _1.500

Inject SO* @ 100 ce/min.
: PRESS: [SAMPLINC WY ] =nNES

. L{ET'E_E_— HMTLEHTM'?T%EQ'I-T“ DEL 'TA"ﬁL_TER sn:F e
| MIN TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACG
(& (41,000 —  |9%8 .15 | ¥ [0 % |20
y AT s | — 10132 26| M 2325] 19 [3.0
10 1949, 940 | [A4.840 | 16,950 | +IS _%:_E! A0
52 2,0

B)S
20

25 b
EN) 190319 [196: 374 bt [ 1Y
3191841 [197.89]

90
95 )
50
SO

) R
rYa 32

g2 |525 | 32

%2 dsp |RL

&3 |450] %3

%5 [92s [ &3

g3 |4oo |83 [2.0
5t | doo | &Y

S [Go0 [ 57
=3B 34
935 20,1
24 ol

iy
B Lo
b

(. LU
199.3072 [149. 30 7703 .13 |
0. 012 ol 018 [1.A3 118
. . 19l
04, SST 204552 | B.L5S
oo ob. 18 |20k 483 | 8.L39

A

20%. 4 |20%8.4921 | 9.L3

0. 30 | A0, DLo % 139
" TOTALS:

. G003
T12.29% 1212.298 |8.139 | 23
3L
245!
.Ls]
1255
1235

HoO
Yoo

BP.
HOU
425 | 8S |20

e Y. 3|24, 6
B 15 2L, 0b)_| 2L, 0L
75 3 Q0. 03 [217,%05
0 35]219.539 719, $39
® 4p 221 190 221,190 | I
W ys |22z sdv_[222. 84901235 | o O
| spl224- 991 [224. 44l 1 6. 2l TAEEHED .
T 2<] 220, 0bs | 22U, 0u5 | L. 8Ll [ 1Y | 38 9% 2.0
o 19, 039 22239 | 6.348 |19 | ¥ |00 %9 |20
| p5(22a.219 | 229. 2119 | 843 | ¢ |

| jo0|2307% [120.099 |7 , €9 | H15] 55—
% 4 [0S [MAXVASC =

TOTALS: ‘ 1.9
['T'GTAL Cu Fi TOTALS] |3U.342] Y42 7020 AVG, BP:
e W g Ve




METER BOX DATA SHEET PAGE # 2

Page: 2 ﬂ? ] -

Ve

s

UNIT : Cyso RUN: 5 DATE: 4 - for 2062
Meter Box___ 541 Y Factor___ 983 -
Leak checks: /S " Hg @_,00Y efm "Hg @ cfm
_IS "Hy @_.00% cim "Hg @_____ cfm
Inject SO @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: ;Ir._".'!_ﬂﬂ
ROTO: PRESS: | 4 SAMPLING RATIO: T 1 BP: 277, | 2
METER SAMPLE STACK |DELTA |METER| S02 |ROTO|[PUMP
MM [ TIME READING MOCF DSCFM H TEMP | PPM | TEMP | VACC
121515 | 132, U2| 232462 1.202] . 16199 [ 47574 |2.0
2| 20 (224 1206 | 229020  1.zoz] (|82 [ Y49 |20
0| 25 [225 791 | 2257041 b.S0Y]| (13 |90 | 825190 12.0
B 25| 227302 | 237.302 6,241 | (4% |500149 |2.0
| 35238389 [ 739. 84 [ 2.202 | .1 | B |WIS18F 120
5| yplodon. S | 240,548 | 1.202 16[%9 YIS (% 2.0
1m0 yclodz, 3 (2. 212 | 1.202 | 16| 1S €] (2.0
B 5o 29321 243817 [ 188 [\ |90 |U3s190 |20
™[ s5[245.249 | 295548 [V 2oz | . 1|99 141589 |20
[ Cwlzd0.212 [ 2022 [ 1.198] 1[40 [415 190 (20
[ 65[2Ug.9%2] 24k 331202 | 1e]ga YIS |%a20
5 )0l 2%n.<47 | 2Sp.€un | 1,202 | LG Y35 189120
[ROTO PRESS: JE TOTALS:| 775 272 .47 107} BP: 20 |3
5] 252 212 | 252,212] 1.209 [ .16 [%9 [41S %9 2.0
85| 90282 %10 |253.97¢] 7.204] Jb | ¥9 YIS % 7,0
Wl 25[25S.8201255.539 | 7.20M ] .6 9% 14is 2.0 |
| 25]2<1.203 | 251.2072 V2o | 1@ [495]99 (20!
2001 35| 256, 81| 252 21| 1.70M | (L | Xa | 7S g 2,0
25| 45| 260.531 [ 260,531 [72.204 | 16| & |18 .
0| ¢ 2062195 [24,2.195 |7 208 | (6] 29 |49s]¥] [20
25| o 20345 [ 2603.%89 | 1.20M | 6 | $] 1491989 |20
2] 4] 265522 205,573 | 1204 (L | B | 415194120
25| 1900] 260,157 | 2610187 (1217 |16 | 88 |41S| ¥ | 2.0
| s 202 $ K] 268,995 121 | 16 [ €2 [4as| 28 |20
B[ | 2720.503[270.503] 1,217 | e | 8 475 [¥8 | 2,0
"_’__..i"“ TOTALS: %{}_q%“] qul_ {E.{#g hMiWu.L‘.C- ’_j_.--"
TOTAL Cu Ft. ‘_.’,.4-"’ TOTALS: JI‘H“LJ‘»H %r]ﬁi irﬁ’.ﬁ#ﬁ. BF":(,r""'



METER BOX DATA SHEET PAGE # 2 Page: 3 of 3
onir:__ (\HSH RUN : DATE : _A A —1()-2002
Meter Box: 5H Y Factor__ 63"
Leak checks: JS "Hg @ tﬂﬂ‘_—] cfm "Hg @ cfm
_ 1S "Hg @_.000%¢m ___ "Hg @____cfm
Inject SO? @ 100 cc/min, Nozzle: Probe @ 3/8" od Initial Volume:__| . SOO
ROTO: PRESS: [ 3 SAMPLING RATIO: 7% X BP: =0, 13
METER SAMPLE ETACK DELTA |METER| S02 |ROTOD |PUMP
MIM | TIME READING MDCF DSCFEM H TEMP PFM | TEMP | VACC
M NS|272.181 | 272161 7.247 |16 | B8 [T |[¥R [ 2.0
2| pl275.%ig | 273218 1217 ] | ¥ | Y15] 88|20
201 2512154970 275976 7.217 | | €& | 45| B 2.0
B 201272.839 | 277 13| 1.2%0] 1L |27 | dK61€7 2.0
0| 261278.71%0 | 27879 1230 | U6 | %7 [415[87 | 20
2: 'E:u 280, 438|280, 486 1220 | Ul | $D | d)s [ 8] 2L
G
w5 43, 3¢) |90 |525
) 2 - I
29 | 1 Z0)
L
IﬁuTéEa: TOTALS: BP.:
200
305
210
215
320
325
330
335
e Y491
M5 %17
i 399, 557 33
355 : R
TOTALS: — MAX VACC = 3r O
TOTALCuFL[ <G (7 4 TOTALS[7 399 |, ] 70 <y )]AVE-BP: 30, 4.
A y v e —7




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unir:__CH50 RUN:_S DATE : OM = 10 2002
SCALE | _ WEIGHT
scAlE cHECK | LEVEL ZERCED 29509 aqS- O
INITIAL : v v 590.0 g 590.0
FINAL : { Y 885.0 9 2S.0
IMPINGER #1 #2 _#3 #4
FINAL WT 2299 15939 4%1. 0 qﬁ_u_qﬁ o
INITIAL WT (oll,. € Sl 4%4. | QAL
neTwTerams | 112.0 ) 2.9 =1
ToTALCATCH:_[2%.5  GRAMS Hp0
FRONT HALF
BEAKER# | 3 )
FILTER # VIY F DESC. ACETONE
FivaLwrg | (RI47 | v FINAL WT g 45,217 -
INTIALWT g | (o84Y [~ NTIaLWTg | 9% .3540 -
| NETWT g A D05 - | NETWT g LDp77
voL.pEsc.m| 99~
BACK HALF
| FILTER # 4
FINALWTg | . D1kt |
INTIALWT g | 4207 - |~
NET WT g O%S7 |~
BEAKER# | L 3Y Ly | 335
DESC. ACETONE | METHCHLOR | Ho0 Hz0
mvacwrg | 10%, 11427 10 1. 2029 10le, 5329 Q. (221 4]
NmaLwT g | [0 7.7 101 (4§ f-!jlfc:-.%‘ﬁ‘fi; Qlp, Slol% «
| NETWT g 2460 0281 o] L0695 1329
VOL. DESC m K 75 (15 -1 A9 - (/__2.....350 .




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Date: _(31 /#9/02 - Time: “25-

Manufacturer S &S Grade:#25Glass Front Size: _1lcm Lot No.:

Z2P9Z|

py: DKW

Back Size: B82cm LotNo.: Z2911

FILTER mTE:'%JTiT'm'JMEEEEE%nTHL aﬁ':_ﬁlmmw_’gi:__
[ WEIGHT TIME WEIGHT TIME WEIGHT TIME
T uma |02 [ne1go Y 192 [Terw Clsp [R-Z
TEX: (5155 a2s (st ) [\4o " v | RS
1EY; SET eqss (1) 1AMl “ v | R-Y
nde ] L LgM3 | oa3e [ G244 ) 1845 | « v |R-5
USF | . k144 057 {00 ) (1943 ] * v |R-b
HF | blAl ose | (1 Y 194>
e 16196 |oa |(.6183 1LY
(1%¢ | . 16115 avo | (Ve ) | 94S
nael it loaw [ (ade) 1946
120e | bgqt |eade [( LBy ) 1A
] 442 Jow> [C, 4yt Y (1442 [JomL CHSDI R-2
nzel uqqdg  [oaud [ (4yst) [1aN9] v R3B
nan] 44kl loaus [(UYeu) (13491 - v |RY
4B 4305 leauwe [(N307) [1ASOf v " R-S
1561 942234 loaun [(M236 (as | v Rl
Wb uudy  Joaus [(MYYS) (1950
Nl 4931 Joeaw | (4420 1953
Tlesl aAn  loaso |(.H3a4) | (454
98] U4y\ st |(4Y2A) | 1955
T ey 0153 |(NN2s) [ 1455
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BEAKER TARE WEIGHTS DATA SHEET #4-2
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R ENCITE N Y 1237 (7
4o | 1664102 | /327 [T0G.9 702 [i1238 [~ )
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BLANK PROCESSING DATA SHEET #5

/

unit:___CHSD RUN: S pATE: 049-10-200¢2
BLANKS DONE : .02 —20 - Jdool
BEAKER A B c
200 ml ACETONE | 75 ml DICHLOR _| 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA [HEESEon LfTee
LoT #0/1755 | LOT # 994 &éA m'%mﬁ
rinaLwelgHT | (09,9015 [ 0. %0%) m{aﬁé;(;,‘-f
TARE WEIGHT | 108.9007 [0 306 | 1069l
NET WEIGHT ,D00F - NIME L0004

TARE BEAKERS INTO DESG : TIME : /405 _DATE:__ 8275 ~dool

DATE :02-1b BY : - DATE : 02-17BY :pi% DATE : BY :
BEAKER |1STWT [TIME |2 NDWT |TIME |3 RD WT | TIME
A loggo0z| tyys (08,9007 l61T ¥
s 1163063 /1850 (ito 3064 ) (6! 1
¢ |m06qbbl| 1851 (|106.9660) '3 ¢

FINAL BEAKERS INTO DESC : TIME : /{25 DATE:_©2 =/ B -Hoo2

DATE :p2- /19 BY : fte-DATE : BY:W-DATE: ___BY:
[BEAKER [1STWT [TIME  [2NDWT | TIME |3 RD WT | TIME
A 10391 o2 ( I0& qo18 joqg i~
B | [06308Y| 1038 (| /pe.309)))018 ¥
o llowaws] 1083 [10696H4] 099
_TAREQC FINAL QC
DATE | TIME | BY WB_|DB | % DATE | TIME | BY we | DA %
o] (| by | [ | 27| Uil o213 foas| e |78 | 4L
pan|1sss| d | N[ 77| Y7 o2-ad Als | e | Y | 7S |HL
/ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

unit:_ (HSD RUN:_ D paTE:_0Y -/0-2002_
BLANK CALCULATIONS
Acetone : 000 g+__ 200 mi= , 000004 g/mi
Dicholoromethane: DO |71 g+_758 mi= L O000Z3 gimi
Distilled Water : OO0 g+ 200 mi= alalelalsyl g/mi
FRONT HALF CATCH
FILTERS: _ LI203 "g- | " (oo00g)=_ 1303 ~ 9
Total Catch # of Fihers Blank Wik § Filler
BEAKERS: .N77 * - 45 (ooooot a)= 062> " g
Total Cabeh il Acelonis Blank WValuss | mi Acebone
TOTAL FRONT HALF CATCH: __, |97 " g
BACK HALF CATCH
. ¥ - -
FLters: L0857 " Tg- 1«7 (o000 gy=__ 0857 * g
Tolal Calch B of Fiters Blank Vakue § Filles
BEAKERS : ¢ v
Acetone : A0 g- 115+ ( oroood a)= 2453« g
Total Catch mil Acetone  Blank Vake | ml Acstons “
¥ i,:,ﬂl'l
Extract: +D4%1 " g. 75 "~ (.000023 g)= J_:}'ZL@"{ - g
Tolal Calch i Dichioromethiana  Blank Valus § Dichiprometians
water: . 133 ‘fg-'frﬂﬁ*{.@ggl g)= N55L - fg
Tolal Caich mil Vliater Bilank Value ! Waber
TOTAL BACK HALF catcH: __ 490l * g

TOTALCATCH: ___ 0¥¥L " g

% FRONT HALF : R4 - "o
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TEST DATA SHEET #8

unr:__ (M50 RUN._ S pate: Q4-I0 2002

Test Chamber Air Velocity Start : - sw:_ﬁ-—_ﬁvﬂ.: (SN

M == T TH R B R L

BT AT R i S R s nmmmn

et Bub /D oV (L pe._ 18 =39 “ s RH_LZ_%H20
VBIb  stiwe: 05 p8:BY = DY wri LY wHo

— v
average :_3la.S %RH_LD % Ho0

et et

Empty Stove Weight (ibs) © wi stack & oil seal : Vet : Dry 'erél

Kindling Weight (Ibs):  Paper:__»" weod: .3

Preburn Fusl Weight:_[2:5 * 15,4 $12.2 ° Total .___22. 1 v
Total: 424~

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

Coal Bed Wt Range (Ibs): 2.3 +__2.7 “ Scale : H29:0 " - 428N .
um:.ﬂﬁ-mwﬂwrmwmm'ﬂWWHmnummmh i
Lower : .20 = fusl waight ; Aiways round UP to nearsst tenth  Actual EnalBﬂdWﬂight:._’ﬁ__

Maximum Coal Bed Removal (Ibs) : (23~ +_2.7 ")+2).25= i S

i e

Test Fuel { '?5;-’-4: 1.5" x 5" spacers ) = _ﬂﬂ___pﬂ
Dimensions____Length in inches No. Pes Wieight in Ibs % of Load
| o o g I'Li'" :_3 5.'!E Lﬁﬂ- il
4" x 4 4" 2 7.9 545 "
Test Fuel Weight ; 133 s
Elﬁmnudnir_ﬁumﬂlmj B
3.8 - (Bsx 1L ) 60 125 7 kgihr
22046 yA N

TIME

Estimated BTU's/hr: 19,140 x Jﬂ@— * |';EH§ d = l’&%b%rq HBTU'ﬁmr

100

EPA Defaull Eficlencies : Non-cal: 63 Cat: 72 Pellet : 78




WOOD STOVE OPERATING DATA PAGE #9
Unit : C";ED Run:_S Date : 04~ 10 -2002.
FIRE STARTED;__OAS
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to -
II"‘Il.-“ at start of prebumn.

SECONDARY AR : N JA CAT BYPASS : ;\J,{H
CHARCOAL BED PREPARATION ;

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

last fuel, raked and leveled. Instove __ 2> sec.

DOOR wide open during loading ‘:ﬁ" min.___i_um:. - TR
PRIMARY AIR : Opened full for first__-=>___min., then set to run sefting of Iy
SECONDARY AR : N A caraypass: N /B
Eu :
ON LQFF)Muring warm-up ON during preburn
oN Y OFF Tirst__PA L= minutes of test ON lance of test run
Fan speed setat _ OF [
WOODDATA;  KINDLING: A mix of the grades listed below:
SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. gm D fir
TEST: 24 Packwood # 2 orbetter s. gm D fir
4x4 Packwood # 2 or better s. gm D fir
PELLET FUEL MANUFACTURER : N/A 8RAND : __ N/
All Grades WCLE rules;

WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either, I f_a or, f 122 inches.

1st warm up / pre-burn fuel charge ( 12.5 Yibs) added at f3o

2nd warm up / pre-burn fuel charge ( 3.4 “Ibs) added at /050

9rd warm up / pre-burn fuel charge ( N flhs.} addedat__1120

ath warm up / pre-burn fuel charge (____Ibs) added at T
5th warm up / pre-burn fuel charge ( . __|bs.) added at




TEST DATA SHEET #10

Unit : M.SO Run’ S Date :_Q_‘q[" 0 2002
Room Temperature @ [ F  Comection Factor : fﬁ
Uncorrected Values are comected for room temperature © Yes No v

Time Test Fuel moisture reading taken : __1130 -
Calibration Checks : X VY 120 _12.7 220_22.0_
pc#| Dimen. | Use TOP BOTTOM _SIDE Avg Comacted
gnmr-rﬂnr. | Uncaor. Cor. | Uncor, | Cor. 4
; 8 | K155 1 jaa7)5.0] L0 [G.0] e 1L
3
T4 [P [ors |23 |220 [230:22S (24 23632
5 | Zww8 | P )45 |19 - 10.S [19.7-] 801192 19.233 |
(6 | 28 | P | g uqi ;30 (240 LBS [252] 24.36]
7 | 2% [P 195 [oga:|2-0 [225419.5 1209.] 21935
8 2"x4"=g' F 29. 1ot
E i
10
11
12 | oy iy W'l T 125 [ 121 -"Ei;:_ 19 aﬂfﬁ-_a la2 { 19.033
B | 2ty W B0 [240ifze 5 [2u0e]o2d adi | 24300
W [ Pyd Y [ [Bo |24 48:0 o471 225 [0 4600
& T g% 47T (0.0 (23575 [antslato |336¢] 22.90D
® [y o '] 1 [79.5 a0q | Fo. (202 4190 202 _A0.50D
17 11033
18
19
20 | Spacens | T | 32.0 |23 230 |2d-1] 13S [20:<] 23100
Key for Use : K = Kindling ~ P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
OryMoisture %: | 115, 11p] - % gﬂﬁg--?ﬁ 22207 ¥
Woet Moistura % : :J ayq % f'ﬂ_ﬂ_ﬂ 1.1 | .'ﬁ
1mx%DryFtaadmg _
To obtain Wet from Dry 100+ %Dry Reading % Moisture, Wet Basis

Acosptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - zzhnl'.hhrl..lrw reading) al 70*

.y

i *p =t

P W 1
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ZERO | SPAN CHECK DATA SHEET #15-1

Date: 04 =10-2pnaite: CO2 (18-1)

Saource 6'45;) Run#: _ __E_ S
Zero Cyl. #: OY2TAL 2-A _ Conc.: 0.00% co; | Cyl Press. . 2200  ps
Certified by : A€ _LOUIDE Date : 02:20°02
Span Cyl. #: Ae12767 Cone.: /2. %9 __%CQs Gyl Press. MJ sl
Certified by : LiQLls Datg; 020802 e
Analyzer: Make: HORIBA Maodel : PIR-2000 SN ; 407069
: 0-25.0%CO: Analyzer Output ;-0 1.0 ¥
Flow: 1.5 SCFH Measured by : Retameler

EPA Span Value =256.0% CO, ,

EPA Control Limits = + 2.5% of 25.0 % CO; = £ 0.625 % CO; :
Mathod 28A = = et of 25.0% CO; = £ 05% C02

Q}Efﬂgi}“ﬂx“g Time ; Ll.ﬁﬂ__'}.TﬂmP:_iQ__'F

PRE RUN Audit: by: v
AUDIT RESULTS
Point | ced Response ‘Aciual Response % Gonc. i
# [ Weter | DVM % | Meter | DVM ~— % | Diffsrence A%

Iﬂﬁ'ﬂ m.ﬂ .ﬂ'ﬂ'ﬂ m.ﬂ B . DOD e .EJ:E_) "HP'D‘EE = Ii] -
#A| 20,0 .500| /124 | 5.0 | .o T12.607 | O | D61 -

POST RUN Audit : by : W Time : _lﬁif_):ﬁhp 11 __°F

. AUDIT RESULTS '
Point Expecied Response Actual el ;ﬂ cone, A:_I '
# Mater [#]7)) % Meter [=}¥]" [ #rence
uurn Hm D‘D.ﬂ G{}IU P mi} -' D%} ‘-D'?:s .--'I 1 % I -
¥ 550 500 |/12.49| sp.1 | so1] 12.832 | 042 +167 |~

+ Conc. Difference = Act % - Exp (Std) %
Zaro % Difference = - X100
Full Scale Value

Span % Difference =
Full Scale Value



ZERO / SPAN CHECK DATA SHEET #15-2

@u_fﬁﬁ.mua 0, (15-2)

Source : _d@ Run#: -
0.00 % O; Cyl. Press. : L2Q0_psi

Zero Cyl. #: . O42TAC Z-A _ Conc.: |
Centified by : AIf_LIQUIDE Dale ;: 02 -20-02
Span Cyl. #: CL /2767 Conc.: /12-20 'Hiﬂ: " Cyl. Press. ! ._é‘:'.@.'ﬂ_."sl
Certified by : AYR_LIQUIIDE Date: 02-15-02 .
Analyzer: Make: TELEDYNE Model : 320 A SN 37400
Range: 0-25.0% O Analyzer Output: 0»1.0 V.
Flow: 1.5 SCFH Measured by | Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = & zﬁ'ﬁnr 250% 0; = = 0.625% O;

Method 28A = £+ 2%of 250% O = = .05 % O2

PRE RUN Audit : hf:_%ﬂmmhw—w’ Tim:ﬁﬁﬂ};Tamp:_l;)._‘F

AUDIT RESULTS .
Painl Enpm_il;fﬂm Actual Response = Cong. :

L # Metar L Meter DV _& ] Difference | __4 H.
a1 000 ﬂm 0.0 | go.2 |roz |7, 00t t oot | T 094
M| 7250|500 171290 | 12.60| 504 | 125710 |7 -om1 | 3o

.-r""-.:} .._

POST RUN Audit:hr:_wf?&ﬂ ; ﬁma:MTamp:_lf_«‘F
_ AUDIT RESULTS
Point Expecled Response Actual Response + Conc.,
| # Meler | DVM ) Meter | DVM % Diffarence 4 %
[BO[ 000 | M0 | W0 1pp. ) 001 | <03 -p1q_| =00k
%A 750|500 /2.50| 126 | 503 |#12.552 [ +,062 15207

+ Cone. Differance = Act % - Exp (Std) %
- m} X100

Full Scale Value

Span % Difference = -
Full Scale Value

X100




ZERO/ SPAN CHECK DATA SHEET #15-3

: o Date : &m'ﬁl}%nqlm: CO (15-3)
Source : Mﬂ) Run #:

Zoro Cyl. #: YZTAC 2-A conc.:  000%C0 . Gyl press. : 2200 _Ps
Certified by : ALK YQUIDE ag: 92-20°02
Span Cyl. #: (€ 12767 __ Conc.: /80 _wco Gyl Press.: L6230 _PsI

Certified by : Au@_(JQUID Date: Q21502
Analyzer: Make : HORIBA Model : PIR-2000 SN : 408005
a: 0-10.0% CO Analyzer Outpyt: 0= 1.0 V.
Flow: 1.5 SCFH Measured by : Hntamntﬂr

EPA Span Value =10.0% co

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

PRE RUN Audit: by: %szaw Time: 1150 "Temp: 12 _°F

_— __ AUDIT RESULTS _ —
Expecied Actual R
# [ Meter W:gumu Meter nu:.l FEE._"""""" nfﬂmm A%
000 | 000 | 000 | 4. ool *'rl,:;;;} *_334 ".:.II-H‘::___
il Y80 .490 Y80 | 433 | Hea T H.23% t,023 . *,25_.:-5
POST RUN Audit: by i Time : ’:g";t?'l'ﬁmﬂ _..LL.— F
_ AUDIT RESULTS .
Point Expecied Response Actual Response + Cone. -
# | Meter | DVM % | Meter | DVM " | Difference 4%
ZERQ | 00.0 000 00.0 fx}i-z_ .QDE_ ,_Q%L} _'.; D-—_?J L{ kr’%}k_‘ ﬂ
(290 | 490 | 480 | 4% 1] . 4ysi | H.20> | 7003 v 03 |

+ Cone, Difference = Act % - Exp [Etd}
X100

Zoro % Difference =
Full Sv:a[a Value
- X100

| Span % Difference =
Full Scale Value



ZERO / SPAN CHECK DATA SHEET #154

Date : M_{ﬁﬂdm: SOz (15+4)

Source @’)’53‘ Run#: _5
Zoro Cyl. #: OYRTAC Z-A Con.:  000pmSO; Oyl Press.: . 2200 ps|
Data : ﬂﬂ 20-0Z

Certified by : /R LJQLI/DE
Span Cyl. #: A0 L2184 Cone. :_f’_ﬂ_‘?.i.mmm; Cyl. Press. AQL_PEI

Centified by : AIR LQUIDE Date; _Q/-29-
Analyzer: Make : HORIBA Model : PIR-2000 SN : 403019
e : 0-2500 ppm S0; Analyzer Outpyt: 0+-1.0 V.

Flow: 1.5 SCFH Measured by : Rotameler

1

EPA Span Value = 2500 ppm S S0,
= + 625 502

EPA Control Limits = + 2.5% of 2500 ppm SO:

PRE RUN Audit: br:%ﬂrﬂ&&/_—ﬁmﬂ : ij.&;.TﬁmP: ;j.f]_.—" F

AUDIT RESULTS .
Point Expected Responsé Actual Response + Gonc.
Maler DVM FPM Meter DVM % Differance 4 %

000 [ 000 [ 000 [y [Lomo | ¥z | THA LSO 7
5.6\ .56 (1290 T 1290168 ¥ Q@  |*.007 ¥

POST RUN Audit : by : w _ﬂ*ramp A

g

- AUDIT RESULTS
Paint E:paﬂudﬁaspmw Actual Response — + Canc.
% [ Meter T OVM | PPM_| Meter DVM % Difference | A % ___
ZERG| 000 | 000 | 000 | 0p.>|.003| 7.932 | ¥ 29221310 |7
PN 514|576 1290 | 519 | 51912270 606k + 7. Glolo) 7. 267 | -
+ Cong, Difference = Act % - Exp{Str.l} %
Zero % Differenca = X 100

FullSﬁlﬂvalua
Span % Difference = - X100

Full Scale Value



QUALITY CHECKS DATA SHEET # 16

unr:___CHB0 RUN: __ 2D oaTe: 04-10 - 2002
Thermocouple Check :
TiC #1 — °F me#13 __Lel3 F
TIC#2 — o me#id __LQud oF
TIC#3 (0.9 oF  TIC#15 LY.3 °F
TIC#4 5L o TIC #16 52.b oF
TIC #5 Sh.lo oF  TIC#17 52.0 °F
TIC#6 56.9 ¢ mc#rs _LLD ___°F
TIC#7 sbL.S oF  TIC#19 819 oF
TIC#8 Ss.1 oF TIC # 20 i 36Y oF
TIC#9 SLD __F  TIC#H2 = oF
TIC #10 SLg F TIC#22 - oF
TIC # 11 <3.7) oF  TIC#23 S04 oF
TIC #12 10.0 oF  TIC#24 = °F

s ——
Thermocouple Readout :

o Ll 2 and Bpdn o il My

Pretest zero &nd span check and calibration =
76r0:0 .0 FAd©0O.0 °F  ZERO_Z °F Difference_z 2! 0%

SPAN 1000 °F Adj. to0LD.C °F SPANZOZ. |°F nmnm_ﬂ.% =
Trarmocouple Readout Pretast Linearity Check '

o =00 o 20 =200.% F 400 s 398L _oF
600 = (000.b oF 800 = % of 1000 =_J000.0 °F
1200 =_[9T.LeF 1400 = 1399.8 _F 1600 =..li§_°F
o0 =109 e 2000 =2000.0 °F

i —————r—— —_— — eu—lp———_
Sample Train Leak Check Pre % Post

C-gas Train Leak Check Pre _-L Post v

50, Train Leak Check Pre Post __~

Static Gauge Zero Check Pre Post

Scale Check Pre: 9., — H3%.\a T

Post 42¢.4 -~ U334 -~
Stack Cleaned Prior to Test Run : YES NO K







COMPUTER INPUT DATA SHEET #1
Client; JFGT UL, ASF
address: 400 RIVEESIDE STRECT / PO BOoxX 1157
PORTLALL . MAINE 0404
phone:_Z00-191-5912 Fax 00 -932-0573
Run No.: __| Date of Test: O -J'-L.‘ - 2002. EhirnHal&: i i

Model No..__ (Y50 %ﬂin [ min-1.26 [ fan
Stove Type: [ 1Cat [ Mon Cat [ ] Pellet _[J1251.9 [ Imax []insen

4 'r_ 'I'r-i-
Dry Gas Meter Y Factor: C[E'::_'] *  Post Leak Rate: ell” cfm  Time: Eﬁ min.
{0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) {Data Sheet #2)
113 4 B
Dry Gas Meter Volume: Z . cf I
(00.000) (Data Sheet #2) ==
o w
Stack Flow: [p U1 ™ dseim AR 123 i Ho E
{00.000) (Data Sheat #2) {.000) (Data Sheet #2) Ci‘{
Maximum Vac.. ?“J D v Barometric Pressure: ?lQ. 0 > _in. Hg
(0.0) (Dwata Sheet #2) (00.00) (Data Sheet #2) ; t:‘"
H20 Captured: f’i:‘-f Sg’ “l
(00.0) (Data Sheet #3)
- = ot
Front Half Cateh % Of Total: i’} S k % Total Particulate Catch:__. E‘H‘} g -
(00.,00) {Data Sheat #8) {0.0000) (Data Sheet #6)
Flue Gas Moisture: L::. gjaﬂg %o
{00.000) (Data Sheet #7) §
Particulate Emission: Ale O gridscr
{0.0000) (Data Sheet #7)
3 w
Relative Humidity Hi.S %RH  Ambient Moisture: [MS  %h0
{00.0) (Data Sheet #8) (0.00) (Dala Sheet #5)
Heat Output (EPA Default): 1,744, ®TUme

{00,000.0) (Data Sheet #8)

i "
Actual Coal Bed Weight: 3.0 bs. TestFuelWeight___ /3 9 Ibs.
(00.0) (Data Shest #3) {(00.0) (Data sheel #3)

Fuel % Moisture (dry): A1, 847 "% ety . [7930 "%
(00.00) (Data Sheel #10 [wood stove] or #17 [peliel stove])

Fuel Higher Heating Value (dry): —  BTUb.
(0000) (Data Sheet #11)
Stack Static Pressure: " ﬂq'f} in. H:O
(-0.000) (Data Sheel #12)
v,
Temperature (Average Room) Combustion Air: F-.Ir 5 °F
(00) {Data Sheet #14)
"
Stove Temperatura Change: "i 59! 0 °F

(+/-00.0) (Data Sheet #14)

CAVLFIN KT




o

METER BOX DATA SHEET PAGE # 2

Page: 1 of 5

UNIT : (150 RUN : [ paTE : O4 4 2002,
MeterBox_DH Y Factor 4
Leak checks: _1S " Hg @00 cim "Hg @__¢fm

]S "Hg @0l cm " Hg @_——¢cfm
Inject SO* @ 100 cc/min.  Nozzle: Probe @ 38" od Inilial Volume: [. 5C0
ROTO:PRESS: .|[p  |SAMPLING | RATIO: )3 i1 BP 3. |

METER SAMPLE STACK DELTA METEH S02 |ROTO | PUMP
| MIN TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
o 1410]793.000 GA92 | IS |80 [S00 [0 |20
51 s[09Y.soo | —— | {1.S%9 1.4) i | 2001 E 1130
W 2o 1052 | 197.0€2| 617 [ 15] 60 [S00 g i}g_
T 75| 7198%.560 1 1498.590] A1 |15 | 42 500 | €2 | £.0
2| 20|gp0. 129 | ¥00.129| 7.635 | 1T %;} 4sp | 52 | 2.0
B 20| 900278 | 901.83%]| T.67 | 1% 22 |49 €3 120
| qo[%o>.55Y [ &3 SSH] 9.651] I8 zq [Hspl Y 2.0
®T us| Q3. 27 | £05.276| (07| 01 4 14251 LY 2.0
w5007 o | 202,099 4-bid | 23] £41400 1€ {120
| o5] 909.03( | §bA.030] L. 14| I3 g4 400 | &Y |20
% [ cpp[g10.972 | B10.97a] €.092] - 20 s |45 |85 3.0
851 o] 912 809 12.%02] .08 | .20 ‘f?“?&__ﬁ_._ﬁi
|ROTOPRESS: | /& TOTALS Q. 33 A 997 BP: 30.03
@5 0] 214.029] 214639 .21 .12 T 1450 [ B | 4.0
& 5| Zlb.37s| Z1,275]11. 2201 16 A 14715186 L0
0| 1% .o20] %1€.0200 7). 220 A s | 8L 120
7 250 34, LLs | 219665 7,201 b b | 75| G |40
R YT I k-2 B Y, L3Sg | .04 | 8L 1900 glal2.0
B 25(222-819 1822.814 16854 | .19 s |50 |BL |20
W[ dplgey- 43) [ 43716 859 AR
B | e |R06.000 | 326,000 L. 857 | 4 14 gL, |59 |3 |20
1000 <n 221 5L3 277.503| b 85T [ LI¥ | 8b |90 ¥ |20
o |90, 120 |39, 12 [5.859 | . 1Y | Sk [S00 18U 12,0
M 1000|930 L 8301089 [ 235 | JT| 3L S50 |l |20
| clgpe. 110 832, D0 [SAGT | .11 13 |57 gL |20

/ TﬂT.ﬁ.Lsncgz Ugg |']|‘_1, "ﬂ'L MAX VACC = "/"

[TOTALCuFL. | — TOTALS: '—tq y1d. Jfl' 2029 |AVG.BP:




METER BOX DATA SHEET PAGE # 2 Page: 2 of

unit:__CH2D RUN:__| DATE: 04 -04 - 2c0a.
Meter Box;___ 5 H Y Factor,_. 783 ~
Leak checks: {5 " Hg @_.(0/C cim "Hg @ cfm
[S "Hg @0l cfm "Hg @_ cfm
Inject SO @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: ___| . SOO
[ROTO:PRESS:  |§  [SAMPLING RATIO: 2% 1 BP: 30.00
METER SAMPLE STACK | DELTA |METER| 502 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM H | TEMP | PPM | TEMP | vacC
201110 |333. Y69 _[833.4L9 5,958 | 1! | Bu|5H5| %L |20

125 ol 30 [339.-830 | s.as8 [ | /U [S5[8& (20
0] 2083 (4] Bl 1] | 6,52 | 13 | 3 |525 |86 |20
135 951237 LB BT Lg) (5958 .1/ | Qb [s715 |86 |20
ol 25239, oYL [B39. 047 [S. 958 | 0 | 8 |S715| 8L (2o
1| 3c|db, Yot [8Y0. Yoz [l 224 | 12| 8L [SSO[ %L (20
0] 4o|F41. &S |%4).€75 | (.229 | . 12| b |5So|d, |20
151 YSIAYD, 240 |3 2 H 229 | 12 | Fe |550 | Bl |20
180]  Sp|YY. Lo |8 Lol 29 | (1T | Bb|SSO |86 | 20
85 el g90. AT |34L- 092 | 1,729 [ LIZ] 8L S50 [ 8L |20
0] RN S13 g1 55| 622a |12 ] Slefsso| 8|20
5] el a4%, 6377898, 93 L2za |2 | e *55::; 3 |7 o

ROTOPRESS: |5 TOTALS93. L7 | .4 | [03Z] BP: 30.00
1801 19/0(250. 3L |50, 3o | L.224 | 17| e |550| Bl | 20
] [5[851. %7 [RS I\IK2 5,%3 | 8L[515 ] 8k |20
190 1|853. 13 [RS2.1Y3 [ <. 9.9 .1/ | €5 [S75] 95 |20

1951 2¢]gsY.499 1854499 [ s.aLA [ 1) | €S |s15|9s |20
W) 0| €SS. 853|885 855 | €.9L9 | ) | %S |S¥S |85 |20
05| 451957, o [G57: Lio|s 9649 | | 'L (515 | ¥4 (20
201 | 95¢. BLO|¥S8. 506 [5.9La |1 | BY |15 [ @4 |20
0 YsI959 .92 |959. 1L 5. 1o | a0 |89 Lo 9 |2
200 Pl 1) %6l 22) |5 95| 1) [ 8Y [57S |8Y [2.v
25| 558251 |9L2.517]6.94.9 | [ 84 |s15 €4 | 2D
20] 7033 933 |43, 933 [5.9A4 | 1 [ 8Y [575 | %Y 2.0
B[ polgLs 299 |%s, 284 5.4 | 1 | K9 [S75 89 [2¢
i‘,,r" TOTALS: 7/, 178 |32 | |o1s [MAXVACC=
TOTAL Cu FL f,,,-""_ TOTALS: ]L;IS' ..-53&} Z.73 | 2oy} AVG. BP:

L




METER BOX DATA SHEET PAGE # 2 _ Page: _3 _of >

UNIT : CHD RUN:___/ DATE : .04 - 04 -2002
Meter Box,__D.H Y Factor;__, € ~
Leak checks: _I5 " Hg @_.0!O cfm “Hg @ cim
1S *Hg @_s+Ollocim "“Hg @ ofm
Inject SO? @ 100 co/min.  Nozzle: Probe @ /8" od ' Initial Volume;__[. SO0
[ROTO:PRESS: ,j§  [SAMPLING RATIO: 23 ‘1| BP 30,00 |
METER SAMPLE STACK DELTA |[METER| S02 |ROTO|PUMP
MIN| TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
2401 19/0] Rolo. (¥ |, LAY | 5492 | .09 | 3Y | (s |8Y |10
45| /5% 892 %.gqg s.49z2 | 01| 8Y |(2s5 8¢ 2.0
201 2[4, (39 |8LH. 139 |5.492 .09 | Y [2S |gY |20
25| o590, 337 |310.387|5.720 | 40 |87 [ Lo (31 |z2.0
(20| 2 |G -LYb 1371 L8L[S. 20 | 10| B9 o |89 [20
25| 3519112, 985372 985 (5.0 | .10 | 87 [ (go [8Y [20
20 plFd-23 R4 29y 5,792 [ 10 |3 | Leo | B3 2.9
1K1 5. 5141915.511 | s 512 | 0993 |6LS |8 |20
80| PplgIL. g2 |FIL-1D |s.s1z | .07 ]| 8D |6Ls |43 (2.0
85| co|gI8. 051 (918.051 (5.5 | ,09]- B3 |25 183 |Zo
20 15,7$79. 229|379 239 |5.500 | .09 | 32 |Lso [83 |20
(295 <880, 440 [8%0. 40 5. DY | .08 | 5D |25 | &3 |20
ROTO PRESS: 1S TOTALS: Lpbl 318 (L) Lo BP.. 30.00
00119/0| 331, izl, (B8], Ly (S5, 104 [ 0¥ [&3 |bIS | 35 |2.0
05| 519429 d [ 882713 [S. 09 | Lo¥[83 [ LIS[ 83 |20
310
315
320
325
330
335
340 ﬂqﬂ'
345
= 4o 1.592 |19 | 85
355 1:'&1"‘
TOTALS: MAX VACC = 'ﬂ
WALcuﬁ. 249,771 TOTALS| ;. 41) |,132 |595 AVG.BP: 35, 02



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

l

pate: . OH -4 2002

un:_CH50 RUN :

SCALE |  WEIGHT
scaLe check| LEVEL | ZEROED 205.0¢9 :i‘ji 10
| INITIAL : v 59009 SA0.0
FINAL : Vi v 885.0 g 3BS. D
IMPINGER_ #1 #2 #3 #4
FINAL WT 7120.) W03, 0 |44k %910
INITIAL WT lolY 4 Sqb.0__ | 492.L .
| NET WT GRAMs | [ O b, 1.0 A l

roTaLcateH: ).34.5  GRAMS H0
FRONT HALF

peaker# | [S/
FILTER # [loFF DESC. ACETONE
rvatwrg | £7%9 [~ FinaLwrg | 103115
AL wrg | (o6 |- nmaLwrg | V0L, 1776
[ NeTwrg | (2020 |- - NET WT g 13539

voL.pEsc.m| 1D

BACK HALF

FILTER # (Lo
FINALWTg | - S242 [~
mmacwrg | HYY T |-
LINITIAL ¥
NeTwrg | .O090]| |-
peaker# | - ISZ 1S3 154 155
DESC. ACETONE | METHCHLOR | H0 Hz0 ]
FNALWTg |10k %125 05,1522 | 06.96/0) 107, 5354
inmaLwrg | [0l S 62: | 104, b6l] /0687791 1075133,
NET WT g g ls s NS L2 1), 25
voL pEscm| Qob 75 IS0 - (90 .| (B4o) .




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicaltor :

=

Date ; ﬂl}f.ﬂ;/r:}:?— Time: [/25  By:
11cm LotNo.: 2B 92)

2 ey, {fL |paTE: £2-07-02 |BY: B1_jpate:

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

Back Size: 8.2cm LotNo.:_Z8B91!

DATE: O~ By
FILTER FIRST SECOND THIRD
. WEIGHT TIME WEIGHT TIME WEIGHT TIME
[oIF | .06 A0 |(. L10% D oy | AupiiN 570 |8
(15oF | 21 Jeoz [Cobapa) |ous ] % " IRY
103F | &84 0822 |C I8 ) ot | ™ VRS
[oMF | 6122 0922 | (L6023 | 0417 | LE Tneiennon Rl
LOSE | LllA3 o | Cilolg?) lesig [ v v IR2
\Of | .14y vy | (M3 ) log | " R3
o | L LB s | €. L390) |oda0f ™ " RY
| |OBF | (102 a9, |( L1oo) |oasa | " v [R-S
109F | o1t A {-_L{?!E:J a3a |. v 1 R-l
OF | 6167 |pdeg | (L51ea) | 093] Jorue MSD [R-)
—
01B] qusd_ lonme [Cquas)  [o%y [.Aumbin STl R-3
ooe | Udyz  Jodzd [ Cauud) [eaesh v " IRY
Ipap | Yddt oqzo | Hu4D)  [pazl | " " RS
1048 | Y404 0231 | Caqi0) | 0927 | GFTrecenax R-1
(0SR | U248 |oa%e 939 ) |odg | M v | R-2
OB | MY26 oA | (H425 ) [eard ] i | RS
OB | a2 |owad [ Jaguoa) |eazel v & R
_ER | 4yzA OARS G920) oz |- v W |R-S
| ofe | Yuug 3¢S | /S qud) | pqa | Bl |
1106 | 4440 0/ fw} 0a%d | Tome eysp | R- |
Date: oA T- 03~  Time_lOOH

Checked by: % Uona ey

BALANCE ROOM ENVIRONMENTAL CONDITIONS

J DATE | TIME | BY | wB | DB |%RH
Vo oz, [ 6405 T /L2 YD
-0 | 0910 (W k} o4 149

-



BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: _ 02~ |{o-02 Time: 1110 By: IR¥er
DATE. 02 =171 |&v:Dei—|DATE: BY: DATE: |BY:

BEAKER FIRST SECOND THIRD

] WEIGHT TIME IGHT TIME WEIGHT TIME

YL [01.3707 | 1559 ﬁ’i 0A43 [

14 [ 1069397 oo 11069588 ) |0A4Y |/ (oumey BLAHE

M2 | 104754 | jeor U (0403590 ) oad s LENITK

lug | (07.6486] 1602 |C ;m.ﬁﬁm«% A-lo

|50 10077 | 1602 |()0L 073 mm})

151 | 1061180 | 160 (10 T 0A4E |

152 | 1065363 | 1604 |C (06S2b2 ) 0949 | /Totue (49D

13 | 105.972 [ 1605 |{ los. CR-

= 10 2982 \

1SS 107.5)37 )

s | 102.0202

157 | 105.056|

1% | (059743

\SHy | 00 .2% 7

1O | 0. 4290

BALANCE ROOM EHH"IRL'H'I-IEHTAL CONDITIONS

DATE | TIME WB | DB | % RH
TS s Wl C 1T il CC Lo o
02-1% |0940 | beee | V| 07| Lf7[Date: Zojg-07.

Iy ﬁlma: [028
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Zh| CL / |—R [IST€ | u0-hd] S LL| 3L | 7 [~nwA | 9T [52R0] 1t
= 7 uoissas < uoIssas
HY% | ad aM Ag | suny | eeq | BuyBiem HY% | 8aa | am g | swil | s1eg | Buwblam
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A DZ[0Fh] (ehes ) [halere[o0h)] bees’ [~ IW M (9¢s” | 4
2 [LENN|@pd] LG | ~|%ee|Serl| pbeS™ | “A|[OFEI5¢hd ©0nS - YOO 4p (g0l
e =
[~ [eeee| 50ho| (BELE” )| =Y |0FEI|50h0 05LE" | AT
VIETTY B, =TTy #
fg | suny | s1EQ payL Ag |suny | meqg | puosss fg | ey | eeQ 1514 fg |swiy | meq | Jeud
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= P ESIZ |0l hed S LOLT =R 16T [80-h0] 3 63 S LOT 7 A[|50€] 50| 65
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~ | ~#|kS1E E._,L 5213°90 | R nel [9-0| L2129 |~ Hlohzzi0 40| Z S
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~ |ha e [T [ ene 10 =R il [srno | i< a0l A 578 [50-h0] /51
LIETYY Yo WBisM #
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BLANK PROCESSING DATA SHEET #5

uniT___CH5D run: | pate: O4-04-2002
BLANKS DONE :_02 —d0 - Qoo
BEAKER A B c
200 m| ACETONE | 75 ml DICHLOR _| 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA ey i
LeeTi FIEG
LOT#0017755 | LoT #9946 TISTILLED
FINAL WEIGHT | [0%.901S | [0b. 202 10l 9604
TARE WEIGHT | /0%.9007] 1062004 | 10630
NET WEIGHT L000% 4 NIME L0004
TARE BEAKERS INTO DESC : TIME /405 _DATE :__ 0315 ~Ao02
DATE :02-1b BY : i~ DATE : 03-17BY : i~ DATE BY :
BEAKER | 1 ST WT | TIME 2 NDWT | TIME _"|'3 RD WT | TIME
A |l0f.900z] L84S {’fﬂ?ﬁﬂtﬂ:"] ofl ¥
s |160.306% 1850 (it 2064 ) 1613 ¥
¢ |/06qbbl] 135 1069G60) | !>
g —

FINAL BEAKERS INTO DESC : TIME : /{25 DATE :_02 -1 & -Hoo2

DATE :p2- 19 BY :_{f-DATE : £2-20BY : -DATE: _BY:

BEAKER |1 STWT | TIME TIME 3 RD WT | TIME
A 10891 joz1 \|108 o )oan ~
B | 106208Y| 1038 (]/04.30311)0918 Y
¢ lowawkd| 1089 [ 106364] 091
TARE QC FINAL QC
DATE | TIME | BY Wi ]} b DATE | TIME | BY DE W
oat] (S| b | /127 ] L ga-14| 0 _Q_%E 78 146 |
pani| isss| de | N[ 17| U7 o2-ad Als | | \ | S 14T
/ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onr:  (HSD RUN: | pate: 04 -04-2002
BLANK CALCULATIONS
Acetone OO g+_200 mi= , O0op0oY gimi
Dicholoromethane: DO 177 g+_175  mi= , 000023 g/mi
Distilled Water : +000 g+_200 mi= L, D00poZ g/ml
FRONT HALF CATCH
FILTERS : _. 2020 - [ "t (0000 g)=_R0O2O g
Total Catch # of Fillers Blank Vakie ! Filler
: . oo |
BEAKERS: . 1229 i, 110 (opopod ag)= I BDS g~
Tl Cadch mil Acebans Biank Valuas | mi Acstons
TOTAL FRONT HALF CATCH: __+ 2295 g
BACK HALF CATCH
FILTERS : -Dﬂ”:“' g- (¥ (o000 g1=_O90 | g ~

# of Fikers Blank \alue { Filier

BEAKERS : Lot .
Acetone : 1%59 DO | rooaiais 1 dI5E

mi Acetona  Blank Yalue ! mil Acsions

.00 -
Extract: .0SSY g- 75  (.000023 g)= _ 0537 g

Total Cabch mi Dichlonornethane  Blank Value / Dichlotamstharg
,oue’) B
!E‘ﬂi'z—g 31‘[ I QOCOOZ g)= JB‘_'E:-S g '
Totael Cabch Bilank Valua ! Waier
TOTALBACKHALFCATCH: _ 2578 4

AN

*

TOTAL CATCH :_

WFRONTHALF: D 119l &
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TEST DATA SHEET # 8

unir:_ (CHB0 RUN: ) pate N Y4 2007

Tast Ehamhurmrva[mty Start ﬂ" Elop: _E_EL Avg.: (SR

TIELITTITLLE STEIIL LT S PR RFTRIRNT = ESTTITITITIIIIICE LT e et L LT T TR T LT LT RS TR T

Pre: WB : QODE '?5' HO ¥ s ru_L.2 % Ho0
watamhmwaulbpust:wa: 67 pe: 17 =53~ swru_l7 wH0

Average :_ 10 | L#fé?tg H‘r!ﬁHH_ﬂ-% H20

Empty Stove Weight (Ibs) : wi stack & oil seal : Wet : Dry "‘f '25
Kindiing Weight (Ibs): ~ Paper:___' & AWood - r'E

Preburn Fuel Weight: 3.0 + /5.4 + . Total: H0.0 ¢
Hindllrrg & Preburn Fuel Weight {wnnd only) {Ibs] Total:___14. 7

Coal Bed Wt Hanga (bs): A3 - 2 1_"Scale : 429.0 - 4234 -

Uppar © .25 = fual waight | Abvays round DOWH 1o nearest tenth . j D
Lower @ .20 x fuel waight | Always round UP 1o nearest tenth ﬁ-.l:tual Coal Bed Weight : =

Maximum Coal Bed Removal (Ibs) : (2.2 "+ gﬁg y+2).25=__.7] -

1iiii B R

Test Fual {(.75"x 1 5" = 9" spacers } = 2{,} pcs
Dimensions Length in inches Mo. Pes Weight in Ibs % of Load
2" x 4 {4 3 &5l .
4" x 4" 14" i 1.5 D94
Tﬁst Fual Weight : fﬁ 2 'Ibs
Estimated Dry Bum Rate :
J3.3 " - (3.3 % /7930 ] 60 - 'q’}L} wkﬂ-’hl"
22046 205 -
o, A #
. afhr « ’ ‘ N e TV .
Estimated BTU'Sr: 19,140 x —B- x — ot [YYT erusr

EPA Defaull Efficiencies : Mon-cat : 63 Cat: 72 Pellel : 78



WOOD STOVE OPERATING DATA PAGE #9
Unit : Cq‘@ Run : ] Date : 1’34" Li[ ”m‘z
FIRE STARTED:___ 094D

WARM UP AND PREBURN:
Pﬂll'uujﬁﬁtl‘:" AlR : Set wide open for all warm-up / preburn fuel charges. Then setto -
4 at start of prebum.
SECONDARY AIR: ___N /A CAT BYPASS : Mfﬁ
CHARCOAL BED PREPARATION :
Raked and leveled prior to @ach warm-up / preburn charge. At 1 '/, min. prior to loading
last fuel, raked and leveled. In stove a5 s68C.

TEST:

DOOR wide open during loading = min. I'I"ll! 0 sec. )
PRIMARY AIR : Opened full for first S min., then set to run setting of -‘f]hﬂ
SECONDARY AR : NLJA catypass: N /A
EAN: .
DN@F during warm-up | OFF during preburn
ON @‘ first__3Q  minutes of test ONY{ OFF balance of test run
Fanspeedsetat _|Dw)
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: 2%4 Packwood # 2 or better 8. grn D fir
4x4 Packwood # 2 or better s, grn D fir
PELLET FUEL MANUFACTURER : N/A BRAND : __IN/A
All Grades WCLE rules:

WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either I fﬂ or I L inches.

1st warm up / pre-burn fuel charge (_J3.0 " 1bs) added at_ /00O
2nd warm up / pre-bum fuel charge (/. 4 “Ibs) addedat_///()
3rd warm up / pre-burn fuel charge ( o Ibs.) added at o

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

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




TEST DATA SHEET #10

l"u.-L.f

at

unit: __ (450 Runi__ | pate: O4- Y -2002
Room Temperature : “ °F  Cormection Factor : ]
Uncorrected Values are comected for room temperature ; Yes No
Time Test Fuel moisture reading taken: _1[/20
Calibralion Checks: X____ v y_V/ 120121 220 22.0
pc# | Dimen. Use TOP BOTTOM SIDE Avg Corrected

Uncor | Cor. | Uncor. | Cor. | Uncor. | Cor.
; 248 | K 1 )do [1v9] Boljzz{Bo |39 11
3
4 || e | P O 1231 72.0] 2140 |a2.45¢] 23 3m
S | 2x4x& | P 126 [225 0 |05 220 |23.90 2390
O [ 248 1P 1175 197180 [ 20305 [2.9] 19.9617
: ::: : 9.0 |03 -]i4.%)|%3.]119.0|203:] 20 30
- Do 4 te]
10
11
12 oy W'l 7 [ 0.5 (g9 1180 192 1183 | 13, 2] 19.035 |
B2 T | 185 (9.2 -] B.5] 9.2 NS [19.8-] 19. %0
W 29 1 (B35 195941 73512521055 135.2.] 25 a0
S 1YY T ek 8 g S | 231 2ho (225 29,700
© 1Y% T [ 21 Dlas.s J D |22.5]2ko [22:4] 22 500
17 : 10A. 9,32
18
18
20 | Spaces | T [ )Solia] )51 (Boliga] 19.023
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
S b7 ®| e ® 21949 W%
Wet Moistura % : (2 doq -8 117,114 v % IN.4930n %

To obtain Wet from Dry :

100 x % Dry Reading

100 + %Dry Reading
Acceptable Ranges : 16 - 20 % wel: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= % Moisture, Wet Basis

=%



= o1 e

._m..._WTW R wanes | wease | ssess L LTI LTI ssnaw
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=9 A A RIEZR A EEE BT A A Y
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T | 0=k - R [caa [ [N |2pF | b & |552 |20 |2¢
oS | 19| 70% Y|SB 0 [/iph] e 9% 2" |5%]
0as |199-| 26 T 2o | W s [@R ]| S22 |BE
0qS [290-| €9¢ T ESEENEA R IEAA PR
EE AN L b I 0|l edlee] < ]en
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ZERO | SPAN CHECK DATA SHEET #15-1

Date : Sﬁ!—ﬂi‘-ﬁm&mamﬂ: COz (15-1)

Source ﬂ' ‘7!5@ Run # : /

Zero Cyl. #: 0Y27TAC 2-A _ cConc.: 0.00%CO; Cyl. Press. : 2200 _psi
Certified by : AIE_LIQUIDE Date : 0220 -0Z

Span Cyl. #: Dei2767 Conc.: /2.%9 % CO; Cyl. Press.: 180 _ps
Certified by : A/ R _LIQLIDE Date: O2-/5-02

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

Range : 0-25.0% CO; Analyzer Output: 0-1.0 w.

Flow: 1.5SCFH 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.

+ 0.625 % CO:
+ .05% CO;

J
PRE RUN Audit: by : ke 5 Time : ,f:}; g"['amp; é?g d3

AUDIT RESULTS

Faint "'Ex_panlag_ Response Aclual Response + Conc.
# Meter DVM % Mater DVM % Difference A %

ZERO[ 000 | 000 | 00.0 | hg | .kp | —03% | =023 |- 131 |¥
#A | s00| 5001248 | 500 | S0 | 12.507 |*+. 017 |1.067 |

= W
PDSTHUNﬂudit:h}f:_A‘_@*—ﬂma: 'qufrszemp‘. 2(2 412

) AUDIT RESULTS
Fuaint E:paﬂed_ﬂ_ﬂspnnsa Aclual Response + Cong.
# Meter DM 5o hetar Ovi B Differance A %

[ZERO 000 | .000 | 000 | 1y p| pp/ | 058 -05% |=232 |-
A 5p 0l 500|248 yas| 493 | 12.457 | -033 |34 |-

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

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

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




ZERO /| SPAN CHECK DATA SHEET #15-2

Data:w_jﬂfﬁiﬁ'lalytﬁ: 0, (15-2)

Source ! C«I 5[52} Run#: /

Zero Cyl. #: OYZTAC 2-A Conc.:  0.00% O; Cyl. Press. : 4@ PSI
Certified by : A2 L)AL 1 DE Date ; 02 - 20-02.

Span Cyl. #: CC 12767 Conc.: /12-50 %0, Cyl Press.: (30 ps|
Certified by : Af£ (LI @LLIDE Date: _2-15-02

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

Range: 0-25.0% 02 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : A@ﬁé?ﬁ? Time QJS’%';,“F.; @8 °F

AUDIT RESULTS

Point |  Expecled Response Aclual Response + Conc.
# | Meter | DVM % | Meter | DVM Difference A %

b
ZERQ | 00.0 000 00.0 GUG 000 :-qu _‘r_ﬂqq{ -f?{::? J
SPANI 0 50| 500 | 12501250 g0 | 12477 | ;023 | 093 Y

POST RUN Audit : by : Av d&m Tim&:&ﬂgﬁmpfm__f':

AUDIT RESULTS

nt Expecled Response Aclual Response + Conc.
Meter D 5% Meter DV Difference A %

%
o[ %0 | 00 | %00 Jppo| 00| 70494 | 7099 |7l
PANY 12.50| .500 |/2.50| 12.5D| 50t | (2:503 |+002 |1 007 |v

g

IEN

L

+ 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

vate: (X OF-Z0ndpnalyte:  CO (15-3)

Cyl. Press. : 2200 _psl

Date : ¢J2- 2002

% CO Cyl. Press. : {ﬁﬂ PSl

Date : (2.-/5-0Z
SN : 408005

Source : f/‘f‘ﬂ) Run # :

Zero Cyl. #: OY2TAL 2-A  conc. : 0.00 % CO
Certified by : _A/K L@QUIDE

Span Cyl. #: (L 12767 Conc. : $4.80
Certified by : A8 LIALIDE

Analyzer . Make : HORIBA Model : PIR-2000

Range: 0-10.0% CO
Flow: 1.5 SCFH

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

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

PRE RUN Audit: by: A Mﬁfm% __Time H'HQ;IS’.-;HMP; d-;& o

_ A{'_r_l:fn RESULTS
Point Expecled Response Actual Responsé + Conc.
# Meter | DVM % | Meler | DVM % Difference A %
fﬂ' 00.0 000 | 00.0 0.0\ .00 J_Q_-”){ f_{:uqr_ *, 'u_'{';
A yg ol 480 48 |H30| 48] 4193 | 2007 |7.066
. J
POST RUN Audit: by : [} - L) Time: EQ{JS- Temp : E__" F
B - AUDIT RESULTS
Point Expecled Response Actual Response + Conc.
# Meter DV 8% Meler DV % Difference A %
ZERO| 000 [ 000 [ 000 lgg, ¢ |.,001 | 024 | *.oM |¢HO
00| 490 | 480 [H8.9 | 452 4813 |foi3 |7.13Y
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Ac - Ex m} X100
Full Scale Value
Span % Difference = Act % - Exp % (ppm) X100

Full Scale Value




ZERO /| SPAN CHECK DATA SHEET #154

Date : ﬁ:’?‘{dj‘f_‘fﬁﬂéﬂnalmz S0z (15-4)

Source : 645 f-j Run # : [

Zero Cyl. #: @z?"ﬂ{_’. Z-A Cone. : 0.00 ppm SO Cyl. Press. :MFEI
Certified by : A/R {JQL/DE Date: O2-20-0Z

Span Cyl. #: LCLZ2AFY Conc. - /290 _ppmS0; Cyl. Press.: ﬁ,i&FSI
Certified by : /R LI QUIDE Date: _(/-2%-01

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 S0,
EPA Control Limits = + 2.5% of 2500 ppm SO; = i 62.5 ppm S0:

PRE RUN Audit : W:Mffmﬂ:ﬁ Time: 1225 Temp: G oF

AUDIT RESULTS

Point Expected Response Actual Response + Cong.
# Meter DV PPM Meter DWVM % Difference A %

ZER017000 [ 000 [ 000 | poo| gop| 434 | 434 | 7019 |~
SPANT 51.6| 5161290 | 00.0 | 6161290168 | %168 | Y007 |

J
PGETHUN&Mit:W:MWﬁmE: ﬂféqﬁ}Tamp: élc.r) oF

AUDIT RESULTS

Poini Expecled Response Actual Response + Conc.
# Meater DV PPM Meter DM o5 Difference A %

i?u‘ 000 [ 000 [ 000 |99 | gha| 5.4y23 |[7543> [F D |v

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = % =
Full Scale Value
Span % Difference =Act % (ppm) - Exp % (pom) X100
Full Scale Value

m) X 100



QUALITY CHECKS DATA SHEET # 16

unir: __ CANB0 RUN : | oate: 04-04 = 2002
Thermocouple Ghm:k
TIC # 1 o TIC#13 55.L oF

TIC #2 =— F TIC#14 sS4, oF
TIC#3 sS4, °F  TIC#15 sS.8 of

TIC # 4 S0 oF mc#we __SYL °F
TIC#5 5D °F TIC #17 <3, | oF
TIC #6 1.0 oF  TIC#18 51,2 °F
TIC#7 50.% °F  TIC#19 524 oF
TIC#8 So.s °F  TIC#20 4l °F
TIC#89 Sl2 o TIC#21 __ oF
TIC # 10 SHD oF TIC # 22 = °F
TIC # 11 505 °F  TIC#23 535 oF
TIC # 12 R4 F  TIC#24 — °F
Thermocouple Readout i

Pratast zero and span check and calibration post eel 2o and apan % dillerance

ZERO: O . O FAdj 10 0. O °F ZERO_A,0) °F Difference_/20 % Y

-

sPAN 0L % oF Adj.102020-D o SPANJ0D2.LF Difference_130 % ~ -
Thermocouple Readout Pretest Linearity Check -

0 =0.0 200 = 201-5 o 400 =3989 oF
600 = LolL o 80 = 0LD o 1000 =_l000Y °F
1200 = 11980 oF 1400 =[399D oF 1600 =lSFIl oF
00 =]1998 oF 2000 =Q0O-O oF

Sample Train Leak Check Pre Post __«
C-gas Train Leak Check Pre Post
S0; Train Leak Check Pre Post

Static Gﬂﬂa Zaro Check Pre Post 5

Scale Check Pre : HIAH = Y43 4 v .

Post : ’?’Qﬁuﬂ_"ﬂfﬁg;g .

Stack Cleaned Prior to Test Run : YES ﬂ NO




' CALIBRATION '
DATA

1
i



INsPECTION CERTIFICATE

CUSTOMER: ulﬁf:ﬁ =S [Q{"& DATE oF INSPECTION:
ApDREss:  _\ ) wcle € 10 —50 ~0| 934 Ellion Aveae W.
” Nexr InspecTioN DUE: mﬁi |H! 113
C _l__'ﬂ"j' Faxi{206)282-6512
TECHNICIAN: f’ M CERTIFICATION TYPE
AUTHORIZATION _MCSTANDARD
SIGNATURE: _ISO 5000
_ MIL STD-45662
EquiPMENT TESTED
INDICATOR Base Ormions INSTALLED
» =
MopEL - Score Boarp
SR# \£4na COMPUTER _

OTHER =

CLass 11 Y
Car. 0o b5

PRE-TEST PosT-TEST MANUFACTURER Tqmmﬂcﬂ

424 .2
__[000-0O

CornER TEST P _Aﬁ

Surrr Test P_{l’r'?(
Stamic Test Ehmq._sum._q/

WeIGHT Krm# NIST#

SeriaL NumBERs oF WEIGHTs USED (OR COPY OF CERTIFICATE)
4 -\4& -
arl Y

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY

=
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QUALITY CONTROL SERVICES Inc.

2340 5.E, 11Th, Avenue Portland, Oregon 972 14-3306
(503) 236-2712 § FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION )

Customer and Contact
Lokee Testing Labs Report Number: EESPC37010004011031
13235 Prairie Circle East
Sumner, WA. 98390
Chip Wadington
JNSTRUMENT INFORMATION
ltem Make _Model Serial Number Customer|D  Location  SOP Used
Balance Sartorius A120S5 37010004 NI Lab Qco1z2
Grams 0.0001 0-100 Factory 10/31/200 D4/30/2001 042
Functional Checks_
Comerload & Linearity 0 - 1/2 - Full Capacity kA Reproduceability &
CALIBRATION DATA
As Found Instrumeant 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 1.0000
_CALIBRATION STANDARDS
tem Make Model Serial Number Units Cal.Date Cal. Due Traceabls ID#
Weight Set R.L/Troemner SMG-25KG A4S Grams 12M1/2000 1272001 A45-2000

Comemenis | Info Concerning This Calibrallon:

Permanant Information Conceming This instrusmeni: Technician: D.Deleasa
500 CUSTOMER REQUESTED SPECIFIC & POINT CHECK 100.50,20,10,5.1

Signature; ,ﬂ M“"“_‘_"

CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONS FOR THE

PASSFAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION

DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT |5 PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM
TO ISONEC GUIDE 25-1990(1 T025) AND ANSI f NCSL Z540-1-1984 SPECIFICATIONS,

THES CERMIFCATE BRALL KOT BE REPRODUCED, EXCERT IN FULL, YWITHOUT THE 'WRITTEN APPROVAL OF CRIALITY CONTROL SERVICES, INC.
Form Mumber: BADS Customer Code:  EESPC Rev. Date: 10252001




QUALITY CONTROL SERVICES Inc.

2340 5.E. 11Th. Avenue Portland, Oregon 97214-3306
($03) 236-2712 f FAX:(503) 233-2535

CERTIFICATE OF CALIBRATION

Customer and Contact
Lokee Testing Labs Report Number: EESPC37010004010430
13235 Prairie Circle East
Sumner, WA. 98380
Chip Wadington
ANSTRUMENT INFORMATION
ltem Maks Model Custom cation
EBalance Sartorius A1208 37010004 M/A Lab acoi2
I. Diate . T al, Due
Grams 0.0001 0-100 Factory 0473072001 11/07/2000 11/2001
_Functional Checks
Comerload b Linearity 0 - 1/2 - Full Capacity b Reproduceability b
CALIBRATION
Standard As Found Instrument Tolerance +/- As Left Instrumant
100 09,9999 0.0002 100.,0000
a0 49,9908 0.0002 50,0000
20 20,0000 0.0002 20,0000
10 10.0000 0.0002 10,0000
5 50000 0.0002 2,0000
1 1.0000 1.0000
_CALIBRATION STANDARDS
Itam Make Madal Serial Number Units Cal. Date Cal. Dua Traceable ID#
Weight Set R.L./Troamner SMG-25KG A4S Grams 121172000 1272001 Ad45-2000

Commants / info Concarning This Gallbraton:

Permanant information Concaming This InEtrumssnts Technician:D.Deleasa

S0 CUSTOMER REQUESTED SPECIFIC & POINT CHECK.100,50,20,10,5.1
signature:__ L el

THE COMBINED EXPANDED UNCERTAINTY FOR THIS MEASUREMENT PROCESS IS BETTER THAN A 4:1 RATIO OF UNCERTAINTY TO
TOLERANGE (UNLESS OTHERWISE STATED IN THE COMMENTS SECTION). THE UNCERTAINTY IS CALCULATED ACCORDING TO THE IS0
GUIDE T THE EXPRESSION OF UNCERTAINTY 1N MEASUREMENT (ANSUNCSL 2540-2-1697) AND INCLUDES THE UNCERTAINTY OF THE
MEASUREMENT PROCESS, THE UNCERTAINTY OF THE STANDARDS USED, AND THE OBSERVED STANDARD DEVIATION OF THE BALANCE.
THE UNCERTAINTY 15 EXPANDED WITH A K FACTOR OF 2 FOR A 95% LEVEL OF CONFIDENCE. EXPANDED UNCERTAINTY DATA 15 MAINTAINED
OM FILE AT QUALITY CONTROL SERVICES, INC. AND IS AVAILABLE ON REQUEST.

CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONE FOR THE
PASSFAIL RESULTS, RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT 15 PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM
TO ISONEC GUIDE 25-1690(17025) AND ANS1 / NCEL 2540-1-1884 SPECIFICATIONS.

THES CERTFICATE SHALL MOT BE REPRODUCED, EXCERT N FULL, WITHOUT THIL WIRITTEN APPROVAL OF GUALITY GOHTROL SBERVICES, INC.
Feamei Mumbser; BubDE Cusbomar Code: EESPC Eﬂ Db CCRADEGD0A




QUALITY CONTROL SERVICES Inc.

2340 5.E. 11Th. Avenue Portland, Oregon 97214-5306
(503) 236-2712 J FAX:(503) 235-2533

CERTIFICATE OF CALIBRATION

Customer and Contact ——
Lokee Testing Labs Report uumnir_:ﬁicpmmnmnm 107
13235 Prairie Circle East

Sumner, WA. 98390

Chip Wadington
INSTRUMENT INFORMATION
ftem Make Model Serial Number _Customer |D Location SOP Used
Balance Sartorius A1205 37010004 NiA Lab aco12

0572001

o i) ol L

its

0519/2000

Grams 0.0001 0-100 Facto 1_‘|III.'IT.|‘2{IEID
Functional Checks
Comerload b Linearity 0 - 1/2 - Full Capacity [ Reproduceability b
CALIBRATION DATA _
Standard Az Found Instrument Tolerance +/- As Left Insbrumant
100 90,9998 0.0002 100.0000
50 49.9898 0.0002 50,0000
20 _20.0001 0.0002 20.0000
10 10.0001 0.0002 10,0000
5 5.0000 00002 5,0000
1 1.0000 00002 1,0000
_CALIBRATION STANDARDS
tem Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Sel R.L./Troemner SMG-25KG Ad5 Grams 03/16/2000 0372001 A45-2000

Commeiils / nfe Concarning This Calibration:

Permanent Infarmation Concaming This Instrirmend: Technician:D.Deleasa

S0 CUSTOMER REQUESTED SPECIFIC & POINT CHECHK.100,50,20,10,5,1

CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S SPECIFICATIONS FOR THE
PASSFAIL RESULTS. RESULTS MAY BE INFULENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL
CONDITIONS. CALIBRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT 18 PERFORMING TO ITS
INTERDED ACCURACY. CALIBRATIONS CONFORM TO ANS| / NCSL Z540-1+14i4 SPECIFICATIONS.

THS CERTFICATE SHALL NOT BE REPRODUCED, EXCERT iN FULL, WITHDAT THE WRITTEN AFPROWAL OF QUALITY CORTROL SERWICES, IRC

Form Mumber; BaGE Customer Code: EESPC Rev. Data; DEDT 000



-E\L'I ' {.:ﬂ_ H. = Jfl.:-"
e 2000
QUALITY CONTROL SERVICES Inc.

2340 5.E. 11Th, Avenue Poriland, Oregon 97214-5306
(503) 236-2712 f FAX:(503) 235-2533

CERTIFICATE OF CALIBRATION

Customer and Contact Report Number: GCS-00006116
Lokee Tasting Labs

13235 Prairie Circla East

Sumner, WA. 983390

Chip Wadington

INSTRUMENT INFORMATION
Item Make Madel Serial Number Units  Cal. Date Last Cal. Cal. Due
Balance Sartorius A1208 17010004 Grams 05/19/2000 q2;13/1999 11/2000
Readability
0.0001 0-100 Lab F T Qacoon4 Faciory
Functional Checks
Corneroad Linearity O - 1/2 - Full Capacity M Reproduceability &
CALIBRATION DATA
Standard Az Found Instrument Tolerance +i- Asg Left Instrument
100 99,9992 0.0002 1000000
50 49,9396 _0,0002 50.0000
20 19.9993 0.0002 200000
10 92.9993 Q.0002 10,0000
5 5.0000 0.0002 _5.0000
1 1.0000 00002 1.0000
LIBRATI A MIST
ltem Make Maodel Sarial Number Units Cal. Date Cal. Due Traceable D
Waight Set R.L./Troemner SMG-25KG Adb Grams 03/16/2000 03/2001 A45-2000
Commants | Inle Goncaming This Calibratian;
Parmanant Informatien Goensarning This Instrament; Technician: D.Deleasa

B/00 CUSTOMER REQUESTED SPECIFIC & POINT CHECK.

Signature: a(@ Ly

CALIBRATIONS ARE PEAFORMED UNDER AMBIENT COMDITIONS USING MANUFACTURER'S SPECIFICATIONS FOR THE
PASS/FAIL AESULTS. RESULTS MAY BE INFULENCED BY THE AGE OF THE IMSTRUMENT AND ENVIROMMENTAL
CONDITIONS. CALIBRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE IMSTRUMENT 15 PERFORMING TO ITS
INTENDED ACCURACY, CALIBRATIONS CONFORM TG ANSIFNCSL 2540-1-1334 SPECSIFICATIONS.

THIE CERTIFICATE SHALL ROT BE AEPRGOUCED, EXCIPT IH FULL, WITHOUT THE WRITTIN AMPRCVAL OF QUALITY CONTROL SERMICER, INC,

“arm Mumbai: BADE Customer Coda: EESFC Rev. Date; 10711/1880



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 32.0

Boiling Water 212.0

Room Temperature 1.0

Barometric Press 30, L

DATE: m?f} [2-0])

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 32.0 2lh 7]
2| Dry Bulb 22.D 211 %

3 Stack ':51 S 2119

4 Stove Top =1."]

5 Left Side 32 1 E‘i {
6 Back 32.0 21L&
7 | Right Side 27 211.9

8 Bottom '.?:?._%7 212.0
9 Firchox ¥ Z11L.S
10 Secondary/Cat 32.L 2/ g
11| Ambient 22.2 7.

12 Tube Furnace 2. 21 7
13 Sample Box W, 2 Z2/Z0
14 Impinger Out 32-9 211.9
15| C.GasBox 27. 1 211.9
16 | C. Gas Out 27.0 /(%
17 802 Out 2.1 2.0
18 | Upper Ambient 22,0 711.9
19

20

21

22 ,

23 Calibrator g

24 Oven %— I r2 i,




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: fg*i' 2.0 [ Thermocouple Number;  T/C oul
Ambient Temperature: _ 77| Barometric Pressure: _ 30, Z.]
Technician: Reference:  Mercury in glass
FISHER #9123454
Other: OMEGA CIL-300
Reference Source b Reference | Thermocouple | Difference
Point No. # Thermometer | Potentiometer (%e)C
Temperature | Temperature
°F °F
32 Ice Water | 32.0 %20 5;,5
212 Boiling
Water 212. 0 2107 42
250 Omega | 250.0 | 250.0 Q@
300 Omega 3c0.D 294.9 033
400 Omega 0. Q Yop. ) - 15
500 Omega 0.0 500, Z - 04O
600 Omega (200.0 9 013
700 Omega 00.0 (0.0 ~ .143
800 Omega H00.0 oS - 03
900 Omega 400.0 9.2 089
1000 Omega |000.0 494.9 010
1200 Omega [220.D /200.9 - 015
1400 Omega |40 D 1399.8 .ol4
1600 Omega 1600, O IE?E o LO3
1800 Omega |%00.0 1300.0 D
2000 Omega 22000. 9 2000, ”—_ﬁ—
4 Every 50°F for each reference point
b Type of Calibration System Used
o (reference temperature) -(thermocouple temperature) 100
reference temperature

¢ wrismnrdreporical doc




TRACEABILITY DOCUMENTATION Semi-Annual

$02 INJECTION ROTAMETER, DRY GAS METER AND SLING PSYCHROMETER
THERMOMETERS IN LAB. CHECKED AGAINST FISHER SN 9123454 (NIST).

DATE: |O-]2- ©)
50 INJECTION ROTAMETER FISHER SN
9123454
MIST Traceable
Actual o = °F o
el =, qu_{: 3‘%‘?
=19 2\ (9.
qz,g 107 . o 10¥.0
&% Lo 1525 1372.
DRY GAS METER THERMOCOUPLES
Actual oC =°F 5H in 5H out KK
G 32.0 27.0 3720 22.0
2,2 700 0.0 (9.9 20.06
Jief, A 112. 0 112.0 11 2.0
(aD.O |40.0 134,71 129.9 129,
SLING PSYCHROMETER
Actual __°C=°F Wet Bulb Dry Bulb
) 5%_0 372.0 320
22,0 “llsls w1 1% | 2.
E-!:l ] ] r | 'ﬂ -]q [ I' alq I L
A 2 g7. 2 97, | ‘97 )
Conversions = F=("C x |.B)+ 32 °C = (°F-32)+1.8




e Sr—

-

VANEOMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer io 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

NeCceasary.

DRAFT GAUGE CALIBRATION

Lokee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined watar
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.

Tha 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 resuits of each check are recorded on Data Sheet
#16 in sach teat run.

BAROMETER CALIBRATION

LoKee Testing Lab uses a Princo Model 468 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 Modal RC-1C, SN 16152 Moisture Mater 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 mater is calibrated comrectly. 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, Dﬂmhmﬁhhdul&-ﬂﬂ
SN 2477 to use as a backup.



POST TEST METER BOX AUDIT DATA SHEET

oni. CHE0 pATE: H-29-07
TEST DATA
RUN # I 2 1 4 5 6 7 8 9 10

AVG. AH 132 2R Zod g 10 135 6T

MAXVAC 20 40 30 30 30 20 2.0
Avg. Test Series AH : -“,,]S in HyO Test Series Max Vae; L_Ilnﬂ in Hg

Audit Dry Gas Meter ;.2 Correction { ¥ ) Factor:__ 1€l (mef)
Test Dry Gas Meter :___H Correction (Y ) Factor:___ +383 (mef)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 30.10 20,010 30.10
VAC 4.0 4.0 4.0
AUDIT METER :
VOL. Final 133,190 |29, Yoo ], ¥gs
(Vw) Initial _[2 9, OO 133 g6 139, dou
Vol. H, %9 5. S04 £.D&S
TEMP (°F) Initial 90 =% G
(Tw) Mid qD 90 40
Final Q0 o _ %
CF/°A)  Avg. _ So (S50 55 { sgg )
AH mitial 1 bS LS /A
Mid _.[OS JALS JbS

Final ,. 1S Al %" s
Avg. A6S ) FLEEN (;f[ﬁ:)
DRY GAS METER : '
VOL. Final 7% .300 403,900

403,900 408 Goo
(Vd) mitial 393,300 39% . 200 Ho3, Joo

Vol. 5,000 S, 00 5.0D0

TEMP (°F)  Initial _2D 20 30
(Tm) Mid _T0 (0] %
Final &0 'ﬂ:} L

(°F/°A) Avg. S0 540 ] gy 54)




= () (mef )(BP) (Tm) Y Factor % Diff. = 22" %P x 109

(rd)[ﬂfw%]{m} Exp

MOTE : mef = meter correction { Y ) factor for Dry Gas Meter used as a transfer standard
RUN1

{"I'E':fbjl{[ud.rxau I 519)_ queson - L,GL7 )
( §.00 {E‘m lu+ﬁ'ﬁ£](55c} 32808.30
_||'|,"|,.. |:||"|'_
%:i A, - 979 },rm-u= =\ R
. 9719
RUN 2 )
y_ (5 .50 ) ookl 30 540)_ 9949491 . . q7p 7
(5.Leo {394Ju+*—|l’£]( §s0) AzHae
o 136
a%={ L9710 - A9 }.rum= R L
9719
RUN 3
F
(5.085)[.00b)X 30,0841 )_ 2208  _ 100
(5.000[30, 1 +:45 55 0) Fwd
- axL
%=(I'anﬂ = ‘l-ﬂl-]q l‘..‘r"m= 'D\L"']%%
4719
MOTE : The Y factor % difference must be < £ 5.0 % to be acceptable
INTERPOLATED Y FACTOR
—{l& ; inch HzO AH = ﬁ[mi Calculated calibration Y factor from calibrations
_‘EBLT“ inch H1O AH = T‘T']-" Calculated calibration Y factor from calibrations
7Y B 'S B | >
(B) (A) (E)
940 9218 00T o .000T
(D) {C) (E) A F)
A3 065, - b
AvgAH (A) (G)

’Lmz {G}} 4% - 949

(F) (C}  Interpolated Y factor

Volume Metering System Leak Check : Q.00 Q inch Ho0 in one minute




DRY GAS METER CALIBRATION

paTE: [01Z-0 )

DRY GAS METER :__H BOX:_ S
BAROMETRIC PRESSURE, Pb 30+ 2V in. Hg.
Orifice Manomeler Selling,
4H, In. H;0 A 2 3 5 75 1.0
Gas Volume . s + T4 Uﬂ."ﬁ' [ﬂiﬂi M M 1£9.$90.
WetTestMeter | 0 |18t 1o |G, B | [ LMW CFpe 1y L25
e Vw ft (.099] 4.90) |H.9LT |4 ALD| 4.9 | 4.945
CasVOlm® | cnal  [595.593%0500|395 50| 390.500[395.50° | 4on, 50
oy TesIMEET | it |37 fob{ 315 .5 350500 386 5004290, 500 [3%5 500
i Vw e 6,100 | 8.000|S 000 | S,000| §.000 | 5:000
wertest Initial jol |l 0] a9 19% | 9b
eter migdie | [0/ ol /o 9% |97 |95 |
Temeeri® Veina 101 ol | 99 |98 |9 |99
™ Average E:éﬂ_h st | 560 |55% |S53 gs5
i Initial 190 ql |4l 90 90
Metet midge |90 |9 al |90 |90 |9
TEmPErE® | Fina do q] Gy |96 |90 |9]
™| perage | 350 | SS) |ss) |sso [sso |55
o S e b iy
v [P“ "o ™ .8 | k0 | 982 |98 |aed | .95
Average Y= -L\"I%‘_.Z)




Date :

Calibrated By :
Dry Gas Meterbox ID :

Barometric Pressure, Pb =

Vacuum =
Orifice Manometer
Setting, Delta H
in. H20 0.10
Gas Volume Wet Test Meter
Vw, cu. fi. 5.000
Gas Volume Dry Gas Mater
M Final 1058.033
M Initial 1053.000
Vd, cu. ft 5.033
Wet Test Meter
twDeg F B4
twDeg A Sd4
Dry Gas Meter
Outlet, tmo 1) 86
2) 86
3) 86
Dry Gas Meter
Inlet tmi 1) 91
2) 91
3) a1
Mean tm, Deg F 89
Mean tm, Deg A 549
Results :
Y= 1.002
Averages :

1.004

0.0

0.10

5.000

1063.070
1058.033
5.037

84
o444

86
87
87

91
92
92

89
549

1.002

in. Hg

0.10
5.000

1068.101
1063.070
5.031

84
544
87
87
88
a2
92
92

90
550

1.004

METER BOX CALIBRATION

0T

J.C.
K2

28.1

0.10

5.000

1073.138
1068.101
5.038

£

SER BBEE&

g1
551

1.004

Hu& MEF | DOSS

in. Hg

0.10

5.000

1078.188
1073.139
5.049

fe

1.005

|, 00b

0.10

5.000

1083.200
1078.139

e 888 8g8e ¥f¢

n



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
Orifice Manometer
Setting, Delta H
in. H20 0.20 0.20 0.20 0.20
Gas Volume Wet Test Meter
Vw, cu. fL 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 1088255 1083310 1098.375 1103.444
M Initial 1083.200 1088.255 1093.310 1098.375
vd, cu. ft 5.055 5.055 5.065 5.069
Wet Test Meter
twDeg F B4 84 B4 84
twDeg A 544 544 544 544
Dry Gas Meter
Outlet, tmo 1) 88 89 89 a1
2) Ba B9 a0 g1
3) 89 B9 a0 a1
Dry Gas Meter
Inlet tmi 1) 94 95 96 a7
2) 04 95 96 98
3) 85 a5 a7 98
Mean tm, Deg F 91 92 a3 94
Mean tm, Deg A 551 552 553 554
Results :
Y= 1.001 1.003 1.003 1.005
Averages :

1.004

in. Hg

0.20

5.000

1108.513
1103.444
5.069

g8 888 f¢

tn
.

1.007

0.20

£¢

G 388 £88



METER BOX CALIBRATION

Date : o7M1/01
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. Hing 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 123730  128.81 133.900
M Initial  113.590 118.654 123,730  128.811
Vd, cu. ft 5.064 5.076 5.081 5.089
Wet Test Meter
twDeg F B4 84 85 85
twDeg A 544 544 545 545
Dry Gas Meter
Outlet, tmo 1) a2 a3 94 95
2) a2 o4 94 85
3) 93 94 84 85
Dry Gas Meter
Inlet tmi 1) 95 a7 a9 100
2) a5 a7 100 101
3) 96 a8 100 102
Mean tm, Deg F 94 96 a7 98
Mean tm, Deg A 554 556 557 558
Results :
Y= 1.005 1.005 1.005 1.005
Avarages :

Ym

in. Hg

0.30

1.006

0.30

5.000

144.050
138.989
5.101

1.006



METER BOX CALIBRATION

Date : 07M1/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.11
Vacuum = 0.0 in. Hg
Orifice Manometer
Satting, 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 144.080  149.140 154,207  1588.295
Vd, cu. ft. 5.050 5.067 5.088 5.097
Wet Test Meter
twDeg F 85 B5 B5 85
twDeg A 545 545 545 545
Dry Gas Meter
Outlet, tmo 1) o4 a5 96 96
2) 94 95 96 06
3) a5 95 96 96
Dry Gas Meter
Inlet tmi 1) 91 o6 100 102
2) 93 a8 101 103
3) 96 100 103 104
Mean tm, Deg F o4 a7 a9 100
Mean tm, Deg A 554 557 559 560
Results :
Y= 1.005 1.006 1.006 1.006
Averages :
Y= 1.006

in. Hg

0.50

5.000

169.499
164,392
5.107

85
545

a7
a7
a7

103
104
105

10
561

1.006

0.50

174.810

3.1

1.006



METER BOX CALIBRATION

Date : o7
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Baromeiric Pressure, Pb = 28.11
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.75 0.75 0.75 0.75
Gas Volume Wet Test Meter
Vw, cu, ft 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 179.682  1B4.756 189.839  200.016
M Initial 174610 179.682 184.756  194.927
Vd, cu. ft. 5.072 5.074 5.083 5.089
Wet Test Meter
twDeg F 85 85 85 85
twDeg A 545 545 545 545
Dry Gas Meter
Outlet, tmo 1) a5 96 96 a7
2) a5 96 96 a7
3) 95 96 a7 a7
Dry Gas Meter
Inlet tmi 1) 99 100 10 102
2) 89 101 102 103
3) 100 101 102 103
Mean tm, Deg F 97 98 99 100
Mean tm, Deg A 557 558 569 560
Results :
Y= 1.006 1.007 1.007 1.007
Averages :
Y= 1.007

in. Hg

0.75

5.000

205.109
200.016
5.093

85
845

97
97
97

103
104
104

100
560

1.007

0.75

5.000

210.211
205.109
5.102

85
545

98
98
98

104
105
105

101
561

1.007




METER BOX CALIBRATION

Date : 07M11/01
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 1.00 1.00 1.00 1.00
Gas Volume Wet Test Meter
Vw, cu. it 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 215.294 220386 2 225.481 230.580
M Initial 210.211 215284 220386 225481
Vd, cu. fi. 5.083 5.092 5.095 5.099
Wet Test Meter
twDeg F 85 B5 85 a5
twDeg A 545 545 545 545
Dry Gas Meter
Qutlet, tmo 1) g7 a7 98 98
2) a7 88 o8 98
3) a7 28 o8 g8
Dry Gas Meter
Inlet trmi 1) 100 102 103 104
2) 100 103 104 105
3) 102 103 104 105
Mean tm, Deg F 290 100 101 101
Mean tm, Deg A 559 560 561 561
Resulis :
Y= 1.006 1.007 1.007 1.007
Averages :

1.007

1.00

5.000

235.682
230.580
5.102

B5
545

105
105
106

102
562

1.007

1.00

5.000

1.008
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S0, ROTAMETER CALIBRATION

Ey:%ﬂ_

Last Cal. : 4"13'N E;.r:%]i{-\.-)I Date : _|O-I20

Manufacturer : SKC-WEST

SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure .30 19 Hg Temperature ;] |
RUN # 50 CC/MINUTE 100 CCMINUTE | 150 CCMINUTE
DIGICAL VOLUME | DIGICAL VOLUME | DIGICAL VOLUME
1 55.% | 2%.6 194 é |
2 54,7 11%. 4 1%
3 23.3 128.3 186, 2
4 __Sbo 128 .3 i&?:gm
5 Ste.f /124.0 |8Y.
6 =53 122.] 195, )
7 =5, 4 128.7 B
8 560 128.] 35.5
9 558 7283 Jg5./
10 cs, 124.4 ]
AVERAGE SS 5 camin| (28,5  comin| [Q 7 cdmin
SETTING cc/min
ﬂ T
_Lﬁ
100 -
150 | A

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

100 CC / MINUTE =

Q1,07




Rotameter

200

150

100

S02 Rotameter

10/12/01

| f#f
- =
-
B ﬁ,,-""- =
n -
-
| I =

0 50 100 150 200

S02 ppm

Regression Output:

Constant -1.91
Sid Err of Y Est 52612736101
R Squared 0.9972038956
MNo. of Observations 4
Degreas of Freedom 2
X Coafficient(s) 1.2568
Std Emr of Coef. 0.0470582618



TRACER GAS TRAIN RESPONSE TIME

paTe: (0= Z-0 ]
Elapsed Time SO, SO, S0
Cone. (v.) Cane. (v.) Conc. (v.)
00 sec S10 .5 0% . S
15 258 VBIO L 303
30 . 185 , 190 v I8
45 L3 . 95 , 095
60 , OS50 , 051 05 2
75 L0330 , 035 L033
80 LOZLO L 02D o2 )
105 « DI . Ol 01D
120 » DY . e ko
135 L OO0 002 ., 003
150 L 00} 00O L000
165 L OLO
180
Initial Response |7 1-5_ 12,
85 % Response i@ =1 S0
Flow Rate | 5 !}5_ 1.5
CEM GAS TRAIN RESPONSE TIME
Elapsed CO; CO; CO. 0, Oy O CO CcO cO
Time G&%ﬂ Cone. (1) | Conc. (v.) | Cong, () t’.‘unu.ﬂ.: Canc. (w.) | Gong, (v.) | Gong. (w.) Cone. (v.)
00 sec s FL tqqs— |q?§ 1-5_'_":_';-"_ * E‘T tfﬂ!:ﬁ \.‘qu i "L‘ iqq_tL
15 1,475 [,470 | .4 590 |,590 | s [.225 | .22%].230
% 1,295 |, 300 |,3e0 |.75( | S0 050 | o9 . 048
45 -‘45 h“fq rf‘l(dg ;‘gﬂﬁ 4-3":’5 y ;M Jﬂii ¥ 2-
8@ |.05) | .05/ |.05D |, 920 |, %20 [.82) |.000L| .0oH | .CU
5 01s |08 | otle | %2% | .89 .El? o0 | ool |.o0)
® | oil |.oz|.otz [,230 |.33/ .3 000 | Lo00 | , 000
105 | ou¥ 0) | 0¥ VEBS]
120 | oo | ] .00Y
135 +OQL- L0 | LoeS
150 | o1 | w000 0010
165 .{m 'M
180
> |5 [ T® 19 [9 110 LI0 {7
22175 5[5 | ) | 62 |Gl |32 | 3% | 38
o | =T s 1S [(s] )Ls]1.S| 18] LS 1.5




ORSAT ANALYSIS DATA SHEET DATE : [B-1Z- o)

Gas 1 2 3 AVE CONC TANK ID
“*lo | o O | g | N, |GRBTACE
> 10 O O @ Nz
all Be! O o & N2
0125 2.4 |24 |43 [ln44 FE3SSTL

% |j2.4 s | s 1247 [12.45
“lso | s0 |s0 |s0 [49%
(012 |22 |21z |21 20|23 |essidf
wll FITIE k1N Zh] | z2his | 260
lal [8L [Rb | 30| qLD
%[ (,,2 | b2 [63 | 623|625 |AAL 210%Y
L2 | 6T | T | 6,20 (24
©lopo | 20 | 20 | 20 | 2.0
CO,
Qs
co




CO, ANALYZER Jorie
MULTIPOINT CALIBRATION REPORT FORM E:r{,[_}l_ 50
Date: {:'4 - Q4f- 26\92,
Analyzer: Make: HORIBA Model: _PIR 2000 SN: _ 407069
Calibration by:_{) L.l e e
Cal Gas Flow: _1.5 SCFH < Measured by: Rolameter
sp:__30. /10 Instrument [D:_PRINCO
Temp: ﬂgg Instrument ID:_TR
Cylinders:
1. # MET.F"-.':L 2-A Concentration:_0O0. OO % CO, Cyl Pmm.rMPSI
Certified by AIR LIGQLLIDE Date: )2-20-02.
2. #__ Q0 12767 Concentration: IE_‘?""’? % €O, Cyl Pmn.:f&ljﬂ PSI
Certified by:_ A IR L] QUL DE Date: £2-15- OZ
3. #_(L 55904 Concentration:__21.23 % €O, Cyl. Press.; 400 psi
Certified by: - AlR LIQUIDE Date: (22~ [ 4~
4. #_AAL 21034 Concentration: (25 % €0, Cyl, Press.: 600 pgi
Centified by:__SCOTT SPECIALTY GASES Date: 35-15-97
Analyzer: Calibrated Range:_(-25.0 % Output:_0-1.0 V.

Flow: 1.5 SCFH Measured by: Rotameter

Calibration Resulis

Pont[cYL] % EXPECTED ACTUAL —ADJ

# # o2 METER DM METER Ovii METER DM
T 7] 0oo o000 | .000 | ©0.0 | —003 | OO.0 | .000
212249 | 500 | .500 | 48.9 | 429 | 50.0 | .500
33 2,23 | 349 | .349 | 4.7 | €417

14| o5 | 250 | 250 | 252 | 252

sT1] poo (000 | 000 |00.0 | .00O

S= [12.507




CO, Linear Regression Resulis:

T 0398733

Y Intercept (B)=_.001315%
Comsiation Coetficicnt() = + 33143 b
==,9499%7 {

0.9

0.8

0.7

0.6

0.5

0.4

L

&

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

MOH gy 9),(68 . 2430 _—.012 . Z.T8B

LW 2672 _ 6295 . LS. oS - 130

2.5 5 T3 10 12,5 15 17.5 20 125




coz Jotul USA - C450

% DIFFERENCE

i i I | [R— L I | 1 1 i i i | N E— L 1 i i

RUM 1 R 2 RUM 3 RUH 4 RLEH & RUM & FRUN T
OAD40Z  DAON00  OUD8NIE 04RO O4NOIDE D102 oanSoR

PRE & POST AUDITS

—

e ————

% DIFFEREMCE

SPAN

L | i i | W TSNS ——— L L . L L L L i . Ll - - L

RUH 1 RUN 2 RUH 3 RUM 4 R & R & RUM 7
OA0U02  (MNOS0E  QADR0E  OM0D0Z  4NG0Z  0AND2  OdriSoe
PRE & POST ALDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: {jﬁ’ﬂ‘f{ ZO0Z.
Analyzer: Make: _TELEDYNE

Calibration by: ,-("_') MG& Eﬁ

Cal Gas Flow: _1.5 SCFH

Model: _3204 SN: _ 37400

Measured by: Rotameter

B 20./0 Instrument ID;_PRINCO
Temp: ﬁi-;.‘? Instrument [D:_TR
Cylinders:
L # OUITAC. 2-A  Concentration: O0.00 % 0, Cyl. Press: 2200 psi
Certified by:_ AIR L1 QLI E Date; 02 - 20)- OZ
2. 40812761 Concentration:_|2..50 % 0,Cyl. Press_{©030 psi
Centified by:_ AR I G WIDE Date: )2.-15 -
3. #_CLLH590H Coneentration:_ 2. 1O % 0, Cyl. Press. am PSI
Certified by:__AIR URLLIDE Date: 2. =14-00
s, #_AAL 21084 Concentration: &-2’4 % 0, Cyl. Press.: _,*‘fﬂ_jﬂ_PSI
Certified by: PECIALTY Date:_(4-15-91
Analyzer:  Calibrated Range:_0-25.0 % Output;_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point[CYL. % _EXPECTED T ACTUAL [ ADJ
# # 02 METER DWM METER D METER DV
T 7] 0.00 | ooco | 000 | coo | Z0ol | 00.0 | .000
72| /0.60 | J2.50 | 600 | /2.5 | .508 | 1250 .500
3 (3 [ gyq0 | 2010 | 944 | 2010 | Q44 |
T L2 | e24 | 250 | &30 | 254
s 7] poo | ©0.00 | .C00 | 00O |.QOO
5= /1477



0, Linear Regression Results:

Y=MX+B
Sope vy = 03993 26
Y Intercept (B)=_- Q0! 1 e

Barscbations Coelisisati= A 9827
.- 40499 (SS

0.9

0.8

0.7

05

0.4

0.3
0.2 /
0.1

D% 2.5 3 1.3 10 12.5 15 17.5 0 215

EPA Span Value = + 2.0% of 25% O, = + .5%
Cal Volts = Cal Volt Cone - S5td Conc = £ Conc Diff = £ A%

VOLTS 84yf 2110 .2l - @ - g
VOLTS ,25“{ = laiRS 24 - WO - 440




Jotul USA, - C450
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i A 1 i 1 1 1 ] 1 1 ] i i i

:
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#
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a i i i i i i i i 1 1 'S 1 1 i A L

RLUN 1 RUMN 2 RUN 3 RLUM 4 RUH S RUH &8 RN 7
040402  D0SAO2  040ANe  dadE0e Od0e0e 0102 D052
PRE & POST AUDITS

] —
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w [
]
=
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L3
]
#

RUN 1 RN 2 RUM 3 LN 4 LM S RUM S RUN T
DiD0E  DA0S02 D082 Oa40Endz  DdfiOeoE e QRSa

FRE & POST AUDITS




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 64*_?_4' .‘Z{jlf_]z-_

Analyzer: Make: _HORIBA Model:

Calibration by: ﬂ : MEL’I—E E?:g [ W

Cal Gas Flow: _L.S SCFH

PIR 2000 SN: _ 408005

Measured by: Rolameter

pp:__30./0 Instrument ID:_PRINCO
Temp:___(08 Instrument 1D:_TR
Cylinders:
1. # O49TAL 2-A Concentration:__(J2.C¢0) % CO Cyl Press. 22519 Psl
Centified by: AIR_LIQUIDE Date: 02-£0-02
2. # 0012787 Concentration: ‘7’ go % €O Cyl. Press.: /40 psi
Certified by: f_“HE Lali DE Date: O2-15-0
3. #M#‘ Concentration: E&:ﬂ' % O Cyl. Press.: qm PSI
Certified by:_Al B LIELLIDE Dﬂta:ﬂﬂ"f‘;'m
4. # AAL 21034 Concentration:___2 .0/ %  CO Cyl. Press.: (050 psr
Centified by: SCOTT SPECIAITY GASES Date: 05-15-97
Analyzer:  Calibrated Range:_0-10.0 % Output:_0-1.0 V,

Flow: _1.5 SCFH Measured by: Rotameter

Calibration Resulis

5= 44,993

Point[CYL| % EXPECTED ACTUAL _ ADJ.
# ] 8] METER DVM METER O METER O
T 1| 0oo | coo | .oco | coo [Zzoof | oo | .000
Z 2| 430 | 43.0 | 480 | 48.0 | 480 | 480 | 40
3137 260 [ 8O | 300 | 363 7%

4 [4] 201 | Z0.1 20] [aa | ./99
5 11] 000 | €00 | .000 | 00.0 | 000 |




CO Linear Regression Resulis:

Soae.1004302

Y Intercept (B)=_—=001407D
Correlation Coefficient(r) = _« %qqqqh
e=_.9999€80

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

)i

EPA Span Value = = 2.0% of 10% CO = £ 2%

Cal Volts = Cal Volt Cone - Std Cone = £ Cone DIff = + A%

HIGH

VOLTS LY. B . K .LD - 030 =_ 3200

= 199 . 144 . 2.0l

_—.020 --,200

10



Jotul USA - C450

% DIFFERENCE

1 i i i 1 ] i I 1 L 1 - | 1

RUM 1 RN 2 RUM 3 AU 4 FUN S RLIH & RUN ¥
/0807 00802 040802 J40S02  odrionde 04102 04N 50T

PRE & POST ALDITS
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1 1 1 i i i i i i i - A 1 L
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QAD4NZ  [4DS0Z  QADRCE  OAaTE  OdNiodz  0dNine S
PRE & POST ALIDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 04 = _Q “?‘r _ m 2
Analyzer: Make: HORIBA Model:
Calibeation by:__£) _g_wcﬁnﬁ?‘a

Cal Gas Flow: _1.5 SCFH

PIR_2000 §N: _403019

Measured by: Rotameler

BP: 20,/ Q_ Instrument ID:_ PRINCO
Temp: 599 Instrument 1D:_TR
Cylinders:
1, # OYZTAL 2-A Concentration:_ Q0. OO Yo SU;C}'LPI‘ESE.:MPEI
Centified by:_ AR LIQUIDE Date: D2-20-0Z
2 # 0002184 Concentration:_ /290 % S0,Cyl Press.: /350 PsI
Certified by:_AI A UQUIDE Date: Of-29 -01

3. # ALMHO 49121 Concentration: 17790 % S0, Cyl Press.: qzﬁ Psl

Certified by: SEJD'” SPEﬂfﬂLT‘E EASE-S Date: ﬁlﬁ-'fi"ﬁz

a4, # ALMO 527235 Concentration;___ 20 % sn,c:.rl.hm.:_g&_m
Certified by:_SCOTT SPECIALTY GASES Date; (5-15-97
Analyzer:  Calibrated Range:_0-2500 PPM Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Pont|CYL| PPM EXPEGTED _ ACTUAL ADJ,
' HE. 502 METER oV METER DVM METER DVM
17| 0.00 | 00.0 | .o00 | 004 | 004 | 00O | 000
2 12290 | 51.& | .51k | 51 514 | Blb | dle
313117970 708 | J0Z 70.% 708
4 s | 202 | 202 | 202 | (207 |
51| oo |00.0 | .00l oo | 00O

S= 1,250.170




SO, Linear Regression Results:

Y =MX+B
Slnpeﬂl-![‘;= 000y 00|

Y Intercept (B)=___1+ 000 134
Correlation Coefficient(r) = ﬁq 9 qqq g
= ;qqqq q q la

0.9

0.3

07

0.6

0.5

0.4

03

02

0.1

0 250 500 750 Wb 1250 1500 1750 2000 2250 2500

EPA Span Value = + 2.0% of 2500 PPM S50, = = 50 PPM
Cal Volts = Cal Volt Cone - Std Conc = + Conc Difl = £ A%

HIGH

VOLTS L'?'DEE? - 1MNoe.6c |To.o- (L_i_L_

LOW p _ o
VOLTS L Loe co8.0. sebo- <00 - =090
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% DIFFEREMNCE
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*

1 I 1 1 i .
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Scott Specialty Gases

Shipped 500 WEAVER FARK RD
Fromi: LONGMONT CO 80301 :
Phone: JI03-44Z2-4700 Fax: I03-=7T72=74&"71
CERTIFICATE 0OF ANALYEBIES
ENERGY & ENY MEASUREMENT PROJECT #:1 08=34135=005
POW: VERBAL
C/0 ED WADINGTON ITEM #:1 OBDZ4820 4400
730 M. PELLEGRIMO DR. DATE: 4724797
TUCEON Az E574%
CYLINDER #: AALZ1084 ANABLYTICAL ACCURACY: +/=2%
FILL PRESSURE: 2015 PBIA FRODUCT EXPIRATIDON: 4 /24 F 2000
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Vmi(std) 1.500
mef 0.983

Hg 30,12

DH 0.12
temp 13

ml BA ++ 139
Normality 0.0101

Tank L.D. # ALMOS52285

502 concentration analysis

532

10/13/01

dscf= 1.600

-
Run1i 504
Run 2 s01
Run3 s07

avg
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Scott Specialty Gases
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3730 N. PELLEGRING DR.
TUCSON.AZ B5749
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Ansay Laboratory

SCOTT SPECIALTY GASES
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LONGMONT,CO 80501

Froject No.; 08-34135-003
P.0. No.: VERBAL
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Vimn(std) 1.500
mcf 0,983

Hg 30.12

DH 0.12
temp T2

mi BA ++ 622
MNormality 0.0101

Tank I.D. # ALMO49127

EﬂE.mnmrrh'minn analysis

532

10/M13/01

dscf= 1.507
ppm = 1773
Run1 1771
Run 2 1775
Run3 1773



Castificate of Analyss

ANALYTICAL CONTROL LABORATORY ANALYSIS

ACETONE - OPTIMA

catalog No.: A=933
Lot No.: 972630

This is to certify that

with the specifications for this product.
actual analytical results obtained:

TESTS

Aldehyde
Assay
Color
Density (g/mL) at 25°C
Description
Fluorescence Background
(as Quinine Sulfate) .
Identification "
Isopropyl Alcchol
Methanol
optical Absorbance at 350nm
at 340nm
at 330nm
Pesticide Residue Analysis
(as Heptachlor Epoxide)
Refractive Index at 25°C
Residue after Evaporation
Solubility in Water

substances Reducing Permanganate

Titratable Acid
Titratable Base
Water (H,0)

January 13, 1997

this lot was tested and found to comply

The following are the

ACTUAL ANALYSIS

0.0005% |
99.6%

5 APHA

0.7851

Cclear, Colorless Liguid

Not More Than 1 PFB

pass Test °

0.01%

0.03%

0.001

0.05

0.69

Not More Than 10 ng/L

1.3560

0.3 FPM

Pass Tast
Pass Test
0.0003 Meq/q.
00,0001 Meg/g.
0.4%

Robert Dowd |
0.c. Laboratory Manager

Approved By: WM

Cramical Delilan
1 Aaagen| Lans

Fait Lawn, M.J. Qraug
(208 TRE-TI00
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Firebox volume and Fuel Load Culeolations

for the Jstol (C4506
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|5.5" h
@)= 1531552055 14 = 4H4YiZ .25
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3539. 132 =
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JETUL US.A., INC.
BO. Box 1157
Parlland, Mainge 04104

Tal: (207) 797-5912

J * Fax: (207) 772-0523
RICGA Emall: johul @ime, net

April 1, 2002

Mr. Chip Wadington
LoKee Testing Laboratory
13235 Praire Circle East
Sumner, Washington 98390

Dear Mr. Wadington,

The following is a guideline for adjusting the air control of the C450 in order to achieve
burn rates in the appropriate categories.

Burn Rate Air Seiting  Fan Speed Time Fan Activale
Low (Min. dry kg/hr) 1/16" open Low 30 minules after start of test
Med. Low ( < 1.25dry kg/hr) 178" open Low 30 minutes after start of test

Med, High (1.25-1.90 dry kg'hr) 3/8" open Low 30 minutes after start of test

High (Max dry kg/hr) Max. open High Start of test

Air setting information contained in the operation manual will be presented in a way to
be representative of the information contained above.

Roger W Punnton
Project Engineer, Jotul North America
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Jotul C450 Tamarack
Fireplace Insert

Installation and Operating Instructions
for the United States & Canada

JOTUL

Keap these instructions for future reference.
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Installation and Operation Instructions for USA/Canada
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. SAVE THESE

INSTRUCTIONS FOR FUTURE REFERENCE.

Avis de sécurité: Une installation non appropriée de ce poéle de chauffage risque
de provoquer un incendle. Assurez votre sécurité en respectant les directives
d'installation sulvantes. 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. T —

Tesled and Neled by ITS, intedtek Testing Sarvices, MWddielon, Wisconsm.
Tashed fo U5, Sfandards: ANSHLL 1482 Canadian Standands: CANULC-S627-M93

ChmUs

Standards

The Jgtul C450 Tamarack Fireplace Insert has been
tested and listed tos U.5; ANSI/UL 1482

Canada; CAN/ULC-5628-93
Tests performed By:
ITS, Intertek Testing Services, Middleton, W
Manufactured and distributed by:
Jakul Marth America
PO Box 1157
100 Riverside Street, Portland, ME 04104
This heater meets the LLS. Environment Protection
Apency's Emissions limits for wood heaters
manufactured and sold after July 1, 1990,
Under specific test conditions, this heater has
shown heat output at rates ranging from 10,000
to 35,000 BTU'S per hour.
THE J@TUL C450 TAMARACK FIREPLACE INSERT 15
OMLY LISTED TO BURN WOOD. DO NOT BURN AMNY
OTHER FUELS.
READ THIS ENTIRE MANUAL BEFORE YOL INSTALL
AMND USE YOUR NEW FIREPLACE INSERT.
SAVE THESE INSTRUCTIONS AND MAKE THEM
AVAILABLE TO ANYWONE USING OR SERVICING THE
FIREFLALE.

Check Building Codes

When installing, operating and maintaining your
Jptul C450 Tamarack Fireplace Insert, follow the
guidelines presented in these instructions, and
make them available to anyone wting or servicing
the showe,

Your city, town, county or province may reguire a
building permit to install a solid fuel burning
appliance,

I the U5, the Maticnal Fire Protection
Association’s Code, MFPA 211, Standards for
Chimneys, Fireplaces, Vents and Soiid Fuel Burning
Appliances, or similar regulations, may apply to the
installation of a solid fuel burning appliance in
your area.

In Canada, the guideline is established by the C3A
Standard, CANSCSA-BI65-M3, Installation Code
for Solid-Fuel-Buming Appliances and Equipment,
Always consult your local building inspectar er
authority having jurisdiction to determine what
regulations apply in your area.




Safety Notices

s BURMN SOLID WOOD FUEL ONLY

« DO NOT LISE CHEMICALS OR FLUIDS TO START
THE FIRE. DO NOT BURN GARBAGE OR
FLAMMABLE FLUIDS.

- 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 INIURY, OR
LOSS OF LIFE.

# CONTACT THE LOCAL BUILDMNG OR FIRE
OFFICIALS ABOUT RESTRICTIOMNS AND
INSTALLATION INSPECTION REQUIREMENTS
IN YOUR AREA.

+ D0 NOT COMNECT THIS FIREPLACE TO ANY
AlR DISTRIEUTION DUCT OR SYSTEM .

» EXTREMELY HOT WHILE IN OPERATIONI KEEP
CHILDREN, CLOTHING AND FURNITURE
AWAY. CONTACT WILL CAUSE SKIN BURNS,

¢+ Install smoke detectors in the living areas
and bedraoms of your home. Test them
regularly and install new batteries twice
annually. When installed in the same room
as the stove, a smoke detector should be
located as far from the stove as possible to
prevent it from seunding when adding fuel
to the fire.

= Avoid creating a low pressure condition in the
room where the stove is operating. Be aware
that operation of an exhaust fan or clothes
dryer can create a low pressure area and
consequently promate flow reversal through
the stove and chimney system. The chimney
and building, however, always work together
as a system - provision of outside air, directly
or indirectly to an atmospherically vented
appliance will not guarantee proper chimney
performance, Consult your lacal Jetul autho-
rized dealer regarding specific installation/
performance issues.

Installation

Preparation

We strongly urge you to have your autherized Jatul
dealer install your new Jgtul C450 Tamarack
Fireplace Insert. If you install the unit yourself, ask
your dealer to review your installation plans.

« Check with local building officials to determine
what permits may be required before installa-
tien.

= Motify your insurance company before installing
this fireplace.

Approved Installations

The Jatul C450 Tamarack Fireplace Insert may be
installed into an existing masonry fireplace with a
fully-lined masonry chimney.

Unpacking the Fireplace

All components af the Jatul C450 Tamarack Fire-
place Insert are contained within the carton on a
single pallet, Carefully unpack the contents and
inspect each item for damage. Netify your dealer of
any damage such as dents, cracked glass, or broken
bricks.

Contents:

» Steel Firebox - including
Firebricks, 18 installed
Door Hand e
» Surround Panels -  Matte Black [ Blue Black

Keystone, 1
Left Breastplate, 1
Right Breastplate, 1

Leg Panel, 2
+ Ashlip Assembly

Tools Required:

= work gloves

« safety glasses

+ tape measure

+ phillips screwdriver
« tim snips

« power drill



29" C450 Specifications

~——— 737mm —— ™
251427
) ™ 635mm — = | Performance
I f Fuel: 20" Logs
Firebox * Heat Output’: 50,000 BTU hr. (4.1 kgfhr)
. ' — = 13" Heating Capacity® 1,100 - 1,600 sq. ft.
= . A25mim Overall Efficiency®: 71%
Eiil::m e ﬁ Egé'ﬁm Emissions: 4.4 gramsJhr.
Burn Tirme: 4-3 hours
= 1 Optional Blower: 125 cfm.
Surrgnand
! Maximum Heat Cutput based on a

kilogram of dry wood burned per
hieur,

! Heating Capacity and Maximum Burn
Time will vary depending on design of
home, climate, wood type and
operatiomn.

¥ Owerall Efficiency is based an a burn
rate of .99 kg wood per hour.,

The Jetul C450 Tamarack Freplace Insert
meets U5 EPA emission limits for wood
+ heaters soid after July 13590, and are
Panel Fir b - tested and listed to ANSIYUL 1482, and

. | L CANAULC $628.93. It s inended for
= installatien in accordance with NEFA
— i 211 or CAN/CSA B365.

Figure 2. Minimum Sleeve Adjustment

i |
EETEY
TGE mm

"
558 mm
Fili + 12 347 =16 349"
—~————————— e mm % ——I‘szqnm-m_mm-—
Cabinet Depth Adjustment
Figure 3. Overall Surround Dimensions Figure 4. Flue Collar Centerline from Front Face



Installation

Fireplace Requirements

L2

The entire fireplace and chimney must be
cleaned and inspected before installation. The
sysbem must meet local building code require-
rhemnts.

The structure and components must be free of
any defects such as cracks or broken bricks or
flue tiles. Any damage must be repaired before
installation,

The chimney must have a clay tile liner or a
stainless steel liner utilizing a positive connec-
tion.

CHIMMNEY HEIGHT:

Mirimum - 15 . { 4,57 meters)
Maximum - 33 ft. {105 meters)

Clearance to Combustible Materials
« There may be no combustible materals located

anywhere within 36" (914 mm) of the front of
the fireplace insert, This precaution includes
itemns such as drapes or doors that could swing
into the area within 36" of the insert.

Clearance {open space] must be maintained
betwesn the fireplace insert and combustible
miaterials located above and to the side. See
figures 6 and 7 for minimum dimensions.

Minimum Fireplace Dimensions

Az FRONT WIDTH oo .26 1/4" (667 mm)
B: HEIGHT cmiceerrrmssssemsrrssmsssemerssmsseemees 23" (584 mm)
Cr BEAR WIDTH o 25 142" (648 mm)
D: REAR HEIGHT ..ocourrmumsiminsmns . 211/2" (546 mm)
E: DEPTH «14" (355 mm)

1 1 | | I I
1 1 1 | L I I

= =
= L

Figure 5. Fireplace Dimensions

Minimum Clearances

All clearances are measured between the firebox
cabinet and the combustible material in question,

F: Mantel, ¢ 12" (241 mm) mag, depth .

ettt ———— 3 2 374" (832 mm)
) [ | TR — - 287 (711 mm)
H: Side Trim, 1" max thickness coe. 8" (203 mm)
l: Side Room Wall ... 31 142" (800 mm)
): Hearth Protection, forward from glass _........... .
P Py 18" (457 mm)
K: Hearth Protection, width from centerling ...
i 20" (508 mm)
I TALLLLELL 0 T B

e 1 P !

fl=
=

L

Figure &. Clearance Diagram



Hearth Protection Requirements

The flear area in front of fireplace insert must be
protected from live sparks and radiant heat.

Materials; Hearth protection must be 174" thick
nencombustible insulating board, having an B
value of 2.0 or the equivalent mortared masanry
material, Alternate protection must composed of
materials as specified by NFPA 211.

PFrotected Area: 18" Deep x 407 Wide

A) Front - The protection must extend at least 18
inches { 457 mm ) forward from the glass surface
of the fireplace insert doors,

B) Sides - Protection must extend 20 inches

[ 508 mm) to both sides of the centerline of the
insert.

HMote that the firebox may extend out forward of
the fireplace face depending on where the
cabinet sleeve has been set to accommodate flue
connection. Always measure hearth protection
from the final, installed position of the firebox
and glass doors. See figures B and 9.

81 ¥
(216 men)
Firefos :
18 ey
{457 mm)
——
0 . !

L1 1 I [ J [ |

Flgure 8. Sleeve adiustment resulls in minimum
[firebox extension forward of fireplace face,

] i
A Y CTAV.OL AT 8 Sran e an o an

Figure 7. Mantel Clearances - measured, as tested,

from the top of the firebox cabinet sleeve surface.

Firebox
Slaave

Figure 8. Provide hearth protection fo accommodate
maximum firebox extension forward of fireplace face.



Chimney Connection

A positive connection must be made between the
fireplace insert and the chimney by one of the two
following approved methods,

In the L.5: The insert is connected o a listed
stainless steel flexible connector that extends
beyond the chimney flue tile liner, Alternatively,
22 ga. blue steel or greater may be used. A
sealed block-off plate is installed at the damper
area of the existing fireplace.

In Canada: A listed stainless steel flexible connector
must extend up through the entire chimney flue
and be connected to a sealed plate at the top of
the flue.

Do not use aluminum or galvanized steel pipe for

chimmney connection components - these materials

are not suitable for use with solid fuel.

Adjustable

Sealing Plate

1. Remove the existing damper and linkage compe-

nents from the fireplace. Thoroughly clean the
area with a wire brush,

. Install the connection plate according to the

manufacturer’s instructions. The sealing plate
may require trimming to accommaedate your
specific fireplace damper.

Figure 10, Positive Chimney Connection

Flex Connectes
Fipe
| s e
SEOTIETIIS e
]
£
o lé_
i g s
e
, LB 1 g




Installing the Firebox

1. If appropriate, use 37 flexible noncombustible
duct to cannect an autside air inlet to the air
inlet collar at the back of the firebaox,

2. With assistance, move the firebox into position
within the fireplace and align the insert flue
collar with the Adaptor Collar.

3. Attach the flue connector pipe. Use a 1/8" bit to
drill twe attachment holes into connector pipe at
the pilot hole locations in the insert Flue Collar.
Secure the flue connector pipe using twao 10 x
1/27 sheet metal screws.

4. Adjust the position of the Firebox to ensure that
the Surround Panel Hangers are flush with the
outside face of the fireplace, If the Hangers are
set back from the face, you will be unable to
engage the Surround Hanger Clips with the
holes in the Hangers.

Install the Ashlip Assembly

The assembly is comprised of a steel Extension

Base and a cast iron Ashlip plate.

1. Engage the three spring clips on the Extension
Base with the ajoining cutbouts on the firebox
base. Align the clips with these slots and push
the Extension to snap it together with the base
of the firebox base.

2. The Ashlip plate simply rests on the Extension
Basc. Engage the plate under the frant deors,

Surround Panel Assembly

i. Unpack and lay out the surround panel parts
face down on a soft, protective surface such as a
blanket, carpet, or cardboard sheet.

2. Use two bolts and washers to attach the Left and
Right Breastplates to the center Keystone,

3. Using a bolt and washer, attach each Leg Panel
to each Breastplate.

4. Tighten all bolts securely.

5. Stand the assembly up as a unit and lift it into
position in front of the insert firekbo.

B. Lift the assembly up and in to engage the
Hanger Clips with the rectangular holes in the
Hanger Brackets on the insert. Drop the Sur-
round Assembly into place on the hearth to lock

it to the insert,

Optional Blower 155304

The optional twe-speed blower will enhance heat
circulation around the firebox and out into the
rogm, When the power is OM, a heat-sensitive
snapstat controls the fan operation, The blower will
power on and off as the fire heats up and dies out.

Install the Blower according to the installation
instructions inclueded with that kit.
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Operation

Read the following section carefully before building
a fire in your lgtul C450 Tamarack Fireplace Insert.

Fuel

This stove is designed to burn natural wood ONLY.
Wood that has been air-dried for a period of & to 14
manths will provide the cleanest most efficient

heat.

DO NOT BURN...

= Coal « Treated or painted wood
«Garbage s Chemical Chimney cleaners
« Cardboard »Colored paper

- Solvents « Any synthetic fuel or logs

The burning of any of these materials can result
in the release of toxic fumes. NEVER USE GASO-
LINE, GASOLINE-TYPE LANTERN FUEL, KEROSENE,
CHARCOAL LIGHTER FLUID, OR SIMILAR LIQUIDS TO
START OR "FRESHEMN-UP" THE FIRE. Alway: keep
such liquids away from the heater at all timas.

WARNING

HEVER BUILD OR ALLOW THE FIRE TO
REST DIRECTLY OMN THE GLASS. THE
LOGS SHOULD ALWAYS BE SPACED AT
LEAST ONE INCH FROM THE GLASS TO
ALLOW FOR PROPER AIR FLOW WITHIN
THE STOVE.

Air Control

A single lever regulates the Primary Alr flow that
controls the intensity of the fire and consequent
heat output and burn time. This lever is located on
the front of the stove directly above the ashlip.

When first starting or reviving the fire, the
contral lever should be set at the far right position
to allaw the maximum amount of air into the stowve,
See fig, 11, After the fire is well-established, the
lever should be set at position Lo maderate incam-
ing air to maintain the desired long term heat
output andfor burm time.

In general, the more air made available to the
fuel will result in the hottest fire intensity and the
fastest fuel consum ption, Alternatively, the less air
made available to the firebox will result in low heat
output and slow fuel consumption.

WARMNING:

OPERATE THIS FIREPLACE INSERT
ONLY WITH THE FRONT DOORS
FULLY CLOSED. PARTIALLY OPENED
DOORS MAY RESULT IN OVERFIRING.
ALSO, IF DOORS ARE LEFT PARTLY
OPEN, GAS AND FLAME MAY BE
DRAWM OUT OF THE STOVE OPEN-
ING; CREATING RISKS FROM BOTH
FIRE AND SMOKE.

Figure 12. Air Control Setting

Break-in Period Ventilation

It is normal for a new stove to emit odor and
possibly smoke during the first few fires, This is
characteristic of the burn-off of residues from the
manufacturing process and the curing of painted
surfaces.

Open a window near the fireplace insert to
provide plenty of fresh air to the room during this
"seasoning” pericd.



Starting and Maintaining a Fire

Burn only solid wood directly on the bottom grate
of the stove, do not elevate the fire in any way.

1. 5et the Air Control Lever in the full open position.
2. Crumple several sheets of newspaper directly
on the grate.

2. Mace several pieces of small dry kindling (appros.
1" in diameter) on top of the newspaper, with
twa to three small logs {appros. 240 3% in
diameter) on top.

3. Light the fire and close the door, Gradually build

the fire by adding larger and larger logs as the
fire develops a bed of coals.

4. When you have added the final logs, adjust the
Air Contral Lever to provide the desired fire
intensity.

Experiment with a variety of air contral settings
to determine the best one for your individual
circurnstances, Remember that fuel characteristics,
chimney system condition, building design, and
weather conditions all affect the performance of
your fireplace insert, In time, you will discover how
these elements combine and how you can work
with them to achieve satisfactory performance.

NEVER OVERFIRE THE STOVE. IF ANY PART OF
THE STOVE OR CHIMMEY GLOWS, YOU ARE
OVERFIRING. A HOUSE FIRE OR SERIOUS
DAMAGE TO THE 5TOVE OR CHIMMNEY COULD
RESULT. IF THIS CONDITION OCCURS,
IMMEDIATELY CLOSE THE AIR COMNTROL.

Adding Fuel to the Fire

When reloading the stove while a bed of hot

embers still exists, follow this reloading proce-

dure:

= Always wear stove gloves when tending to the
fire.

= Push the Air Control Lever to the full open
position {far right).

= Wait a few seconds before opening the door
This allows the renewed air cireulation to
clear unburned gases from the firebox.

= Use a stove tool or poker to distribute the hot
embers equally around the firebox,

+ Load the fuel, usually with smaller logs first.
» Close the doors and secure the latch.

= Wait § = 10 minutes for the fire to re-establish
before adjusting the Air Control Lever for the
desired heat output. If a thick bed of live coals is
present, you may be able to add fuel and imme-
diately set the air control without waiting for the
fire to be re-established.

Creosote Formation

The Jetul C450 Tamarack is designed to burn
weood cleanly and efficiently when operated as
described in this manual. However, when wood is
burned slowly and at low temperatures, tar and
other organic vapors are produced which condense
on the relatively cooler chimney flue surfaces to
form creosote, Failure to keep the chimney system
free of creosote build up could result in a chimney
fire,

The creasote that accumulates in the chimney
is highly flammable and is the fuel of chimney fires.
Te prevent chimney fires, it is important to have the
chimney flue and connector pipe inspected at least
twice annually and cleaned whenever accumulation
of 144 or more is evident, A qualified chimney
swieep of other authorized service person can
provide this service,

It is alse important to remember that chimney
size, temperature and height all affect draft which
in turn affects the formation of crecsote, An
exterior chimney, whether masonry or prefabricated
steel, will be exposed to cold outside temperatures,
and consequently, will be more prone to creosote
accumulation than an interior flue.

Achimney flue located within the home interior
will benefit from the insulating characteristics of
the building itself. Consequently, the flue system
will be less conducive to condensation of unburned
gases and minimal crecsote accumulation will
restilt,

As a general rule, try to avold burning the insert
at the lowest air control settings, Although you will
achieve a long burm time at low settings, this will
also result in incomplete combustion, In reducing
the fire intensity, draft is weakened and the chim-
ney flue coals, This, tegether with the increase in
unburned gases, leads to rapid creosote accumula-

tiom.

i1
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Maintenance

Ash Removal

Alweays wear sbove gloves when handling ashes.

Ash removal will be required periedically depending
on how frequently the stove is used. Use a steel ash
shovel and metal container with a tight-fitting lid.
MEVER USE A PAPER DR PLASTIC BAG AS AN ASH
RECEPTACLE.

The container of ashes should be placed on a
noncombustible flogr or on the ground, well away
frem all combustible materials, pending final
disposal. If the ashes are disposed of by burial in
s0il or otherwise dispersed, they should be kept in
the closed eontalner until all coals and cinders have

thoroughly cooled,

Glass Care

Cleaning

Occasionally it will be necessary to clean the carbon
deposits and fly ash off of the glass, If deposits are
allowed to remain on the glass for an extended
peried of time, the glass may become etched and

cloudy.

Creosote deposits should burn off during the next
hot fire.

1. The Glass must be COMPLETELY COOL.

2. Only use a cleaner that is specifically designed
for this purpose. DO NOT USE ABRASIVE CLEAN-
ING AGENTS, The use of abrasives will damage
the glass, leaving a frosted surface. Crumpled
newspaper s an especially good cleaning mate-
rial.

3, Rinse and dry glass completely before lighting a
fire.

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 follow this procedure
far replacement:

NEVER OPERATE THE STOVE WITH A
CRACKED OR BROKEN GLASS PANEL.

1. Remove the door from the stove and place on a
flat surface.

2. Carefully remove all of the glass clips from the
inside of the door.

3. Gently remove all pieces of the glass panel and
gasketing.

4., Remove all remaining debris from the glass area
using a wine brush.

5. Apply a small bead of gasket/stove cement and
the new gasket. Do not overlap the ends of the
gasket rope.

&, Center the new glass panel over the gasket and
reinstall the glass clips.

7. It may be necessary to reti the glass clips

after the stove has burned and the gasketing has
been seated.

IMPORTANT:

REPLACE GLASS ONLY WITH A CERAMIC
GLASS PANEL SPECIFICALLY DESIGHED
FOR THE J&TUL C450 TAMARACK FIRE-
PLACE INSERT. DO NOT USE SUBSTI-
TUTES. REPLACEMENT GLASS PANELS
CAN BE ORDERED THROUGH YOUR
JETUL DEALER.



General Maintenance

Regular maintenance will assure proper perfor-
mance and prolong the life of your Jatul C450
Tarmarack. The following procedures de not take
long and are generally inexpensive, When done
consistently, they will help increase the life of your
fireplace insert and assure satisfactory perfor-
mance.

+ Thoroughly clean the Insert, Enamel surfaces
should be cleaned with soap and water.

Empty firebox of all soot and ashes. Mever use a
howsehold vaouum cleaner to remove ashes,
Only a shop vac with a metal container is
acceptable and only when you are certain the
ashes ane cold.

« Inspect the firebox using a utility light inside
and out for cracks or leaks. Replace all cracked
bricks and repair leaks with furnace cement.

Gaskets

Check door and glass gaskets for seal integrity. The
gaskets should be soft enough Lo be somewhat
resilient to the touch. Over time, gaskets will
compress and harden. Replace worn-out or hard-
ened gaskets with the appropriate size material
available from your local Authorized Jotul Dealer.

To check the seal of the front doors, close and lateh

the doars on a dollar bill and slowly try to pull the
dollar bill free. The seal is too loose if the Bill can be
easily rernoved. Adjust the door latch and test

Again

Gasket Replacement

See the Parts List on page 14 to order the correct
gasket material,

1. Remove the old gasket material with a pliers and
thoroughly clean the channel with a wire brush.

2. Lay out the new gasket around the channel to
determing length. Trim the gasket to leave 17
EXCESE.

2. Apply a small bead of furnace cement in the
channel.

3. Lightly press the new gasket into the channel,
being careful to avold compressing or stretching
it. Trim the gasket further as necessary to allow
the tail end to slightly overlap the ather end.

4. Wait ten minutes to allow the cement 1o set and
then close and latch the doors. Reopen the doors
and, using a damp cloth, wipe away any excess
cement that may be squeered out from under
the gasket.

13
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Jptul C450 Tamarack Parts List

Mo. Description Part Number Mo, Description o Part Mumber
1. Contrel Door - Matte Black 10398042 40.  Refractory Brick, (13) 129082
1. Control Door - Blue Black 10398027 41 Refractory Brick, 9" x 2" (4) 220390
2. Ashlip - Matte Black 10397992 42.  Refractory Brick, 1 5/8" x 4 172" (1) 220391
2. Ashlip - Blue Black 10397927 43. Hinge Adaptor 220073
3. Surround Leg - Matte Black (2) 10397692 44. Hinge, Contrel Door S01043
3. Surround Leg - Blue Black (2) 10397627 45, Gasket, 3/8" LD Rope o 100038
4. Breastplate, Left - Matte Black 10397792 46, Gasket, 1/4" LD Rope 200024
4. Breastplate, Left - Blue Black 10397727 47. Gasket, 3/8 LD Rope 100038
5. Breastplate, Right - Matte Black 10397892 a8, latul C450 Tamarack Blower Kit 155304
5. Breastplate, Right - Blue Black 10397827

f.  Keystone - Matte Black 10398192

6, Keystone - Elue Black 10398127

7. Door, Left - Matte Black 10397492

7.  Door, Left - Blue Black 10397427

8. Door, Right - Matte Black 10397592

8. Door, Right - Blue Black 10397527

9. Firebox 220317

1 Shrowd Front, Adjustable ' 220338

11, Shioud, Cabinet Sleeve 220315

12, Shroud, Back Panel 220312

13.  Air Inlet Collar, 3° dia. 210502

14.  Air Channel, Back f Bottoem 220308

15. Shroud, Bottom 220309

16. Air Channel, Front 220307

17, Alr Valve Handle 120318

1B, Front Mate 103973

1%,  Blower Heat Shisld 220501

20. Relainer Clip 121041

21.  Ashlip Support - Right 220083

22 Ashlip Support - Left 220083

23 Shrowd Extension, Bottom 220310

24. Joint Minge, Loose Leafl 220335

25, Fin Leaf, left 220334

26. Fin Leaf Right 220333

27. HangTab 129680

28. Door Latch 220340

20, Roll Fin, 5 x 35 137064

30. Door Handle (Stove Tool) 154310

31, Air Manifold, Secondary 220305 Use only genuine Jetul replacement parts. Do not
32 BafflePlate 103583 substitute parts frm'l any other manufacturer. See
33. latch, Receiver 220349 your local Autharized Jatul Dealer or contact us
34.  ir Slider ) 104083 directly:

35 Inspection Cover 103985 Jatul Morth America

36, Brick Retainer 103984 400 Riverside Street

37. Spring Chp, Surround Panels 125942 Portland, ME 04104

3. Glass Panel 110356 . 307 797-5912 Ext.108

0.  Glass Retainer 220067
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This appliance st be installed in confarmance with lecasl and natianal busldiag rgulathans. Before beginalng the
installation, it is important thad the thess instructions be carefully read and understeod, Jtul pursues & pelicy af
canitinual product development. Consequently, products may differ in specification, colar or type of actessories from
these Alustrated or described Invanious publications.
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Jotul ASA

PO, Box 1411
M-1602 Fredrikstad, Morway

Jotul North America
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EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data shects are organized in a manner that would allow a data
mi:wu'm[hllnwmmnitisbﬁngﬂlmﬂl!adhnmhynnpﬁshm.hmmrmthc
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscl 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. Ha0), and average Baromeiric
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 io dscf.

The moisture catch total (g. HyO) on the Particulate Cateh/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 (lare) constant weighis for filters (p. 4-1) and beakers (p. 4
zj:mdlh:ﬁm.lmrmammighutp.d-J]ﬁ:rthua:ﬁllmmdhnkmmndﬁrmehnm. Final and tare
weight data is transfirred to P. 3 and the gross gravimetric (g) catch for each filter and beaker is
calculuted. On P, 5 the gravimetric catch for each blank is calculated. The gross gravimetric catch for
each filier and beaker is transferred to P, & and the net gravimetric cateh (g) is calculated, as well as
front half and back half catch totals. The net gravimetric catch (g) is ransferred to P. 7 and the grain
loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on & page by page basis.

P.8 The % ambient moisiure 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 bulbvdry bulb temperalure
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 moisiure meter readings are corrected for pin insulation and may of
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufuciurer. (These arc
standard, known corrections.)

Pl The moisture meter readings are correcied ay discussed above,



P. 12 ﬁ:gummummmmﬁrmmEﬁmmhmd{Eﬂz,Dz.ﬂﬂdeD;}m
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The 5U3 concentration i3 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
a4 moisture in the extracted fue gas stream using the temperature data from thermocouples |
{Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3} and
the % moisture in the extracted gas stream, a caleulated 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 compuler

printouts;

Diry Gas Volume (standard):

AH
Vm*17. *mefl *| Pow +——
i [“ 13.6

YV =
s T

Volume of Water:

Viwlua) = (0.04707)mil HaO)

Moisturs Content:

Vi
o [\I"..- + "H'm[idlj* =

Dry Burn Rate:

Br:[wnr:-{w\w% Hﬂ]]*ﬂ
2.2046 0



Where:

Carbon Balance (M):

KsNe

Nt =
(YCO:+ YCO + YHC)

Stack Flow Rate (Qgq):
Qu = K+NBr
Particulate Concentration (Cg):
C, = _Ma
Wesina)
Particulaie Emission Rate (E):
E = CiQu

Proportional Rate Variation (Pr):

. W
H_[ 05¢* Vi ]-m}

102:.1 [Sl "'U'-iuual

Br= dry wood burn rate, kg/'hr.

By = Water vapor in the gas stream, propartion by volume.
cg ™ Cmnmh'ltmﬂfpminﬂatnmam-inmckmdrymh,mﬂmdm

standard conditions, g/dscm (g/dscf).

E= Particulate Emission Rate, g'hr.

AH= Average pressure differential across the orifice meber
(see Figure 5-2), mm H20 (in. H20).

Kg= 1.0 Ilb (English)
1000 g/kg (metric)

Kyq= 0.02406 dsm/g-mole(metric)
384.8 dscllb-mole (English)



mp, = Total amount of particulate matier collected, mg.

mef = Diry gas meter correction factor.

M= Gram atoms of carbon/gram of dry fuel (Ilb), equal to 0.0425.
M= Total dry moles of exhaust gas/Kg of dry wood burned.

P.= Percent of proportional sampling rate.

Phar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Qg = Total gas flow rate, dscfhr.

8;= Concentration measured at the S04 analyzer for the “ith* 5 minute
interval, ppm.

8 = 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°K).
Vm = Volume of gas sample as measured by dry gas meter, dem (def).

Vm(std)= Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dsem (dsef).

Vw(sd) = Volume of water vapar in the gas sample, corrected to standard
conditions, sem (sef).

W= Wet wood weight.

Y= Diry gas meter calibration [actor.

Yco= Measured mole fraction of CO (dry).

Yoop=  Measured mole fraction of CO- (dry).

Yyo=  Assumed mole fraction of HC (dry);
={0,0088 for catalytic woodheaters
«0,0132 for noncatalytic woodheaters
=0,0080 for pellet fired woodheaters

= Total sampling time, min.

3.6= Specific gravity of mercury.

60 = Sec/min,

100 = Conversion to percent,



M5H PARTICULATE SAMPLING TRAIN

L.

Probe
3/8" seam less $5-20" long. Outlet end of probe is attached to a 55 outlet fitting with a

Sweglock §S union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer,

Filter Holder

A 3" or 4" standard M5 filter holder, A 55 filler support with gasket.

Eilters
3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

Front Half Filter Heater
A box containing a fun for air circulution and a cone heater. The temperature in the box is
monitored with a type K thermocouple and adjusted with a voltage regulaior 1o maintain a
temperaiure below 248 °F,
Degiccant
Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.
Filter (Back Half) Holder
Same as front half 3" or 4" filter.
Impinger Gas
Type K thermocouple threaded into the exit "arm” of the impinger. loe is added to the cooler
whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manomeler
(-10.0" vertical water manometer

Accuracy: Dry gas Meter 0-999.999 cu it £1.0%
Temperalures are monilored 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 cach major frain.

LoKee Testing Laboratory uses EPA MSH for the particulate sampling procedure and collects the
required data so that efficiency of & unit can be calculated using the Cregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

I Flug Pipe
The diameter of the 24 gauge black steel ﬂu:pipawndﬁtmhsmwmiﬁﬂiulm

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" fluc collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and scaled using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7° and 8* pipe meet the requirements of UL 103 HT. The 50+ injection loop port
is scaled with high temperature silicons sealant.

3 Liguid Seal
‘I‘hn:th.li.d[uil}sulu:-ndhyLdiumi:;in:imwiihﬂ::ﬂu:pipnm.mhmmm
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. Ambicnt air is pumped through this

line when necessary to cool the seal.

4. Supporis
The lower half of the seal and the 24 g&mﬂmlh]adtﬂupiptianmpuw by the

stove. The upper half of the scal and the insulated flue pipe are hung from wooden supports.

3, Platform Scale
Platform (307 X 30" deck)
banufacturer: Weightronics
Model: platform: DS-014/3N 4479 readout: WI-110H 016409
Type: Electronic

Range: 0-1000 Ib.



Capacity: 1000 b,

Resolution: 0.1 lb.
Accuracy: 0. 1%
Fuel le
LoKee uses the platform scale listed above to waigh the fuel charges.
Fuel Storage Arca
Lok ee stores the fuel in & humidity and temperature regulated room.
Maoisturg Meter
LoKee has two moisture meters which it uses (o determine wood moisiure levels.
The primary meler is:
Manufacturer:  Delmhorst Instrument Co.
Model: RC-1C/SN 16152 with 26-E probe and #496 insulaied pins.
Type: Electrical Resistance
Resolution: 40.1% modsture
Ranges: G=11%, 11-25%, 25-80%
Accuracy: Moisture Conlent Accuracy
6-12% +H0.5%
12-20% £1.0%

20%%-saturation point +2.0%
Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block.
Elecirode and Pin Type: 26-E probe and #496 insulated pins
The backup moisture meter;
Manuficturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Elecirical Resistance
Resolution: +0. 1% moisture
Accurgy: Moisture Content Accuracy
G-12%% +01.5%
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.
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Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Maisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperalure
using the correction tables for each parameter supplicd by the manufucturer.

Muosdel:

9. Temperature Manitors
The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use,
The thermocouple readout is an Omega Model 4108-K/SN 05/4475, with a range of -58
*F 1o 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
swiich 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 arc sealed at the point of entry with sealant.
10, Draft Gauge
Manufacturer: Drwyer
Maodel:
Type: Inclined Water Manometer
Range: 0-0,25" waer
Resolution: 0.001" water
Accuracy: +0,001" water (readability)
1. Angmomeler
Manufacturer; Dwyer
Model: 480 Vaneometer/SM 8 222 D
Range: 0-400 FPM
Accuracy: +5% of full scale from 0-1 FPM
12, Humigdity Gauge
Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range Wet Bulb: 30-110 °F
Dry Bulb: 30-110 *F
Resolution: 11 °F
ACCUrBCY: +1 °F
13, Barometes
Manulaclurer: Princo Instruments, Inc.
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Type: Mercury Bargmigter

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: +0.01" when calibrated and installed as per the

manufacturer's written operating instructions.

Equation 6.3.1a of the “Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves™ and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Diata sheet #2. The AH is used to set the flow rate through the dry gas meter al § 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 S04 injection rotameter (Pr), 505 injection rate (co/min), baremetric pressure (BF)
(inches Hg), stack gas SO, concentration {ppm S04), sampling ratie (3r), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first caleulate a stack gas flow rate
(dscf) and then a AH for every sampling interval, The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.
CEM MONITORS

L. Calibeation Gises
LoKee uses vendor certified (£2.0%) calibration gases for cach CEM. The concentrations

pwdmmdminnidewiﬂllmgﬁspmiﬁndin MSH.UpmmiptnfT.hnc:.r!indmlht
concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow Regulators
LoKes uses a variety of standard gas flow regulators 1o meter the flow of calibration gases from

the eylinders.
3. Pointof Injestion
Calibration gases are injected directly into the end of the probe. The line carrying the calibration
gases from the cylinders is connected 1o the probe with a short piece of rubber tubing.
d. - Aliomin
The combustion gas is conditioned with a train that is a duplicate of a M5H train. |
following components:
33 probe
Glass 4" M5H filter and holder in & heated box

i contains the



4 1000 ml glass impingers
Glass 4" MSH filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gus lemperature
Thomas pump
Filters
The filters used are the same as EPA M5H filters.
Manifold and Exhust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess
gases being routed 1o an exhaust.
CO Analyger
Horiba PIR 2000/5H 408005
Mondispersive infrared (NDIR)
The gas sircam flow is controlled by a S5 flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufiscturer’s specification
given for linearity is £1.0%.
COo Analvzer
Horiba PIR 2000/5HM 407069
The COy analyzer is also a NDIR and is operated in exactly the same manner as the CO

analyzer. The range of the CO5 analyzer is 0-23.0% CO;.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.
Remove the filter holder from the sample box and change the filter.
Empty waler from all the impingers in the wrain. Clean all impingers and fill the first 2

with 100 ml of water.

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 wadter, 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 plecing
the exhaust line in water. A successful leak check is pecomplished when no bubbles are
detected.

7. Slowly releuss the plug from e probe (o prevent wny buck flushing,

§.  Turn off the pump.



20.
21,
2.
3.
F.o

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperafure
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.

Turm 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 zerospan gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rue o 1.5 SCFH. Wait until a stable reading is
oblained on each analyzer. Repeat until all three analyzers arc spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #13.

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 aetual start of the test, turn on the pump and

adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

Operstion During Testi

B e L R

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:

B Mthﬂmtnfudlﬁmhm:d&hml:.mwdlhesﬂlnwﬁnhLmhﬂh'd:y
bulb, stack gas iemperature and static pressure on Drata Sheet #12 (Gos Data).

b. R.mdm:mubummgu{ﬂﬂz,ﬂzudm}mnlﬁudaumdlhnﬁﬂz
analyzer data on Data Sheet #12,

e Record the remainder of the temperaiure data.

‘eal Audi =

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 prabe to prevent any back Mushing.

Turn off the pump.



s o~

11.
12,
13,
14.

15,

Open the bypass valve on the pump.

Connect the probe to the zera/span gas delivery line.

Turn on the zero gas and adjust the flow rate through cach analyzer to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and & stable reading is obtained
from each analyzer.

Record the zero gas reading. Record cach 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.
TummmcapangnsmdndjuaIMm:ﬂwrmﬂumﬂdlﬂmlymln 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.

Tum off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

The response time of the combustion gas analyzer train is to be determined using the

fiollowing 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.

Zero the CO analyzer using ambient air.

Calibrate the CO analyzer.

Insert the probe for the combustion gas analyzer train in the stack.

Sample flue gas until a stable reading is obtained.

Remove the probs from the stack, note the exact CO conceniration as measured

on the DVM and start a stop walch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to initial response,

.., when the CO levels begin to decline.

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's cutput equals zero (0,000 v).

i. Repeat steps d-h 2 or 3 times to verify results.

m P P FPF



E. ibration an i [ [ bustion
1. ﬂllih‘ﬂﬂhjprﬂmﬂngmmdwgﬂﬁIbmﬂimljwmﬂlnpmhmdﬂumﬂl
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on
the appropriate calibration forms,
2. Ill:lmutl'mtdrptiﬂ:tﬂmﬂnﬂﬂm:hu:ﬂnm.prﬁmtﬂmmmdmguumﬂi:
analyzers through the entire sampling train as is discussed in section C. Record cach

analyzer's response on Data Sheets #1135,
3. Calculate the + concentration difference and the actual percent difference as follows

using the zero and span gas values obiained in #2 above. All calculations are to be based
upon the actual gis concentrations invelved.

+ 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 (% urppm}”m
Full Scale Value (% or ppm)

Span Act % Difference =

Then refier to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceplable or nol.
TRACER GAS (SO) EQUIPMENT

L S0+ Injection Prol
Au‘mulrﬁﬂlmpahnut#'mdimispmlﬁmndmmunmmuhhum.mlmpmmds

outside the stack and is connected to the linc leading from the 507 injection rotameter with
Sweglock fittings. The loap 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 1o the calibrated flow.
3. Temperaturs
The temperature at the injection rotameter is measured with a type K thermocouple.
4, Injecti
Pure S04, 99.999% pure, released from the cylinder through a 58 regulator and shut off valve,




calibeation €
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 EFA Method 6.

Sample Probe
38" 55 tubing inserted at 13.5 £0.5 feet above the platform scale. Mo cbstructions 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 tubs
furnace is menitored with a type K thermocouple and controlled with a Variae voltage regulator.
Power adjustments are made as necessary lo maintain lemperature al 1425 °F £235 °F.

Sample Condenger

The sample condenser consists of 3 modified M5 impingers immersed in a freszer.

A filter npssembly

The exit gas temperature is monitored with a type K thermocouple.

Eiltee
A standard EPA MSH 3" or 4" filter,

50 Analvag

Horiba, PIR 2000/5N 403019

Mondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm 507 at a resolution of #25.0 ppm. The manuficturer's
specification for lincarity is 1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a 55 flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

ation and s ang Audit Procedures

1. Clean the probe with a brush. Afier cleaning, seal the end of the probe.
Mote: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
Immediately Prior To Running A Test Or Conducting A Leak Check.

2. Tumnnﬂmlu.h:ﬂunw:hwd:rtuinmemuﬂuunitisﬂﬂmmmﬂpﬂﬂmg
temperature (1425 *F) at the start of the test.

1. Remove all water and clean the impingers.

4, Change the filter.



10
1.

Turn on the pump.

Perform a leak check on the entire tracer gas train. This is done by placing the 50y
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

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 1o the zerofspan delivery gas line.

Connect the zero/span gas delivery line to the zero gas cylinder and tum on the zero gas
md.djmm:ﬂnwmtiimtﬂmmcﬂrmghﬂmﬂﬂzmulﬁﬂ'is 1.5 SCFH.

Wait until the zoro gas has completely flushed the train.

Record the zero gas reading. Record the S0 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 2ero gas cylinder.

16, Connect the zero'span gas delivery line to the span gas cylinder.

7. Turn on the span gas and adjust the flow until the flow rate through the S0 analyzer is
L5 SCFH. Wait until the span gas has completely flushed the train and a stuble 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.

14. Tumn 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, Closs the bypass on the pump.

23. Approximately 15 to 20 minutes before the actual start of the test, turn on the 503
injection train and the pump for the tracer gis train.

Operation

1. Turn on the tube furnace 1o insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, tum o the eylinder of
pure 507.

Using the rotameter's current calibeation, adjust the 504 flow rate to the calibrated level.
Turn on the pump in the tracer giis train. Adjust the flow rate through the S0 analyzer

so that it remains at 1.5 SCFH.

10 \{



5, Monitor the SOy concentrations in the stack and stack gas flow rates in order to
establish & sampling ratio for the test and a correct AH at the start of the est.

. At the start of the test and every 5 minutes thercafter, record the SO analyzer output in
volts and the stack gas S0 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 (BF) SO injection rate (oe/min) and static pressure
an Data Sheets 52 and #12.

1 ] LiNsLl i r._ﬂl.'_*'- i .'i LA

1. H.unmth:pmhmmnmck.{ﬂam:ﬁjlwhmrﬂnuvhguwwub:ﬁmlhnmtk

as it can be quite hot.)

2 Plug the end of the probe.

3 Perform a leak check.

4. Slowly remove the plug from the end of the probe to prevent any back flushing.

5 Turn off the pump.

. Bypass the pump.

7 Connect the probe (o the zera/span gas delivery line.

8. Cnmﬂumawdmwdﬂimlhmluﬂmmwmindmnmmmdlqkﬂ
until the flow rate through the S0 analyzer is 1.5 SCFH.

L' Wait until the zero gas has completely flushed the train.

10.  Record the zero gas reading. Record the SO; analyzer’s DVM output on Data Sheet #15.

11. Turn off zero gas at the cylinder.

12. Disconnect the zero/span gas delivery line from the zero gus cylinder.

13, Connect the zero/span gas delivery line to the span gas cylinder.

14. Tummthupmgumdndjmuwﬂwunﬁlmnﬂwrmuwmghmasﬂzm-mis
1.5 SCFH. Wait until the span gas has completely flushed the wrain and a stable reading
is oblained,

13 Record the span gas reading. Record the analyzer's oulput and all other pertinent
information on Data Sheet #15.

16. Turn off the span gas at the cylinder.

17 Disconnect the zero/span gas delivery line from the probe.

De ination of Tra in' Tiimiz

I Zero and calibrate the SO analyzer.

3 Prepare and leak check the tracer gas train as per A above.

3. Insert the probe in the stack which contains lue gus and S04 concentrations in the
ranges normally encountered during wood stove testing.



Zero % Difference =

4. Sample flue gas with S04 concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase” of a test bum
so that the 804 concentrations are as stable as possible.

L Remove the probe rom the stack, nmingﬂmmﬁﬁﬂgmmmﬂmnmmm:d 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 ime to the initial response, i.e.,

when the 50+ levels begin 1o decline.
Continue observing the stop watch and DVM. Record the time when the S0, analyzer's

-

output equals zero (0.000 v.).
Repeat steps 3-7 two or three times to verify results.

ibration and Audit Procedures for the alyz

L. EB-'Iih-l.‘lIi:hypmﬁngzﬂﬂlndipﬂnguﬁluﬂEEIl}ﬂrﬂﬂwpmbﬁandﬂwwghﬂm
entire sampling train. Record the responses on the appropriate calibration form.

2. hmnndialdfplhrmmdnﬂﬂmdﬂmm,pmumlhuzunuﬂspmﬂmmllu
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #13.

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 (%)

Act Cone (% or ppm) - Std Conc (% or ppm) , 100
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (%o nrppm}”m

Span Act % Diflerence =
= Full Scale Value (% or ppm)

Then refier to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or ned.

TEMPERATURE SENSING OPERATING INSTRUCTIONS

Operate the thermocouple readout selector switch and record the temperature for each
thermocouple. All the temperature in the test facility should be approximately the same. Repair

5 Necessary.



Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up 1o 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 lemperatures {thermocouple readoul s 4, 5, 6,
7 and 8), fircbox (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 cvery 5 minutes for cach of the thermocouples on Data
Sheets #12 and 14,

FUEL PREPARATION

A

rhmmmm4h¢mpimmmmnh]mniﬂmcmdmgx&mmchpimeﬂfwmd.nmd
all modsture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannol 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
weighis on Data Sheets 8 and #9.
ﬂbtainmntuthﬂbynmhrgdiumlmnilunhw{dlhuix#swixd's]mdmmﬂmgthi:
5/6's the leagth 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 knols, sap seams of roblen
reas.

‘The spacers shall measure | x 5 x 1" {(nominally). The spacers shall be free of knots, sap seams
ar 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 907 anghe from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A

B.

When cutting the test fuel, cut amprﬁmtaﬁv:pimaf?14udxiﬂmhnppmimtdr3m
S-inches in length.

Take & moisture reading from the top, bottom and side of the picce. Record readings on Diata
Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the picce on a balance.
Take measurements of width, depth and length at the four comers with a micrometer. Determine

the volume of the piece. (Length x width x depth = Volume in cubic cenlimeters)
Diry the piece in an oven at 95-100 °C for a minimum of 24 hours,
Reweigh the piece on the balance.

13



G. Calculate % moisture on & dried basis.
% moisture (dry basis) = 1 - i wflght‘lﬂﬂ
wet weight
H. Calculate the density.
Density (g/ ¢c) = dried weight (g)
volume (cc)

BTUS/LE 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. hdd:ppfmi.mndjﬂ.:lImﬂwﬂdmmpﬂmmcﬂmnmdwighlnhmpﬂ'm
Data Sheet #8. Add 4-8 Ib, of kindling to the stove, and record the weight of the kindling on
Diata Sheet #8.

D Light the paper and kindling, leaving the stove's air draft control{s) wide open and the deor
cracked until well ignited.

E. Close door,

F. Uﬂ’hmb:rnmﬁlm-?5%ufll‘mwcighl.uflhukindlinghashnmhuﬂpdlddthaﬁmmmﬁd
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.
Qat the stove's air draft control(s) at the desired setting a minimum of 1 howur before the test run is

to begin.
As necessary sel the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.

14



Record the stove surface temperatures, fircbox and post catalytic or secondary bum temperatures
and sciale mlghﬁrl.mi.nimwnnfnuehwrh:ﬁ:r: the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed andfor remove coals during the first 45 minutes of the hour
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, ete. on Data Sheet #13.

I necessary, sometime during the last 15 minutes before the start of the test, open the door and
bnk-:upilllug:pimudmmmkumdlwdllmprﬂﬂﬁmlhmumu.mlhiuum.lcwl
the coal bed as necessary (o accommodate loading the fuel charge into the stove. Close the door.
Total time door can be open during the last 15 minutes is | minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.
'qli'hmﬂl:w:ighl-ﬂflhnmlhdnqunlsiﬂ-li'}ﬁnflh:mighlufﬂw:mﬁa:]dmrgr...lnidlhnl.d
fisel. Take a photograph of the fuel load in the stove immediately after loading the fuel. Leave the
dwqmumpﬂlh#mmuﬁmlﬂ‘sinmﬂim,hulnulmgulhlniminm.
Dnu:ummtllldmapaaﬁngdm&mimiilimuwmghlmdingmdtﬁlﬂmﬂpmmmﬂhm

9.
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