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TEST SERIES INFORMATION
Unit name and model number: 3CBII
Type of unit: Wood Heater

Manufacturer: Jotul USA
Address: 400 Riverside Steet
Portland, ME 04104

Contact: Shawn Malloy
Phone Number: 207-797-5912
Fax Number: 207-772-0523

Observers: N/A
Date Received: 12/15/99 Aged: 1 /4-5/2000 Dates Tested: 1/7-12/2000

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
Cindy Kingman
Deborah Wadington

The following pages contain (1) test unit storage information, (2) a diagram
showing the height and location of the stack components and sampling ports,
and (3) copies of the certification test notices and cancellations sent to the
EPA. '

vi



STOVE STORAGE INFORMATION

Temporary Storage at LoKee

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

Permanent Storage

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

' WARNING

SEALED EPA TEST UNIT-

AN

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

A
i

JOTUL USA
3CBII

vii



Model: Jotul 3CBII Date: 01/30/00

14.33 feet
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12 37
13 38
14 39
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22 47
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25 50
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: 3CBIl
Stove Type> 1=cat,

2=noncat, 3=pellet: 2

Laboratory Name: LoKee Testing Lab
Laboratory Contact: CHIP WADINGTON

Telephone no.: 360-897-9685
| Test Dates: 1/25-27/2000
Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wtd Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 3.78
3 0.95 3.22 11455
4 1.12 3.09 13505
2 1.80 5.11 21705
4 3.61 3.42 43530
55

Emissions Rate (g/hr)
H
I

25 1 I 1
0 1 2 3 4
Dry Burn Rate (kg/hr)
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COMPUTER INPUT DATA SHEET #1
Client : ':r OoTuL u g A ,ﬂ\k‘.. :
Address :_ 400 RIVERSIDE Q‘HQ(;QI
foRrTLAND . ME 04|04
Phone ;_£207- 797'@@ x: 207- 792, - @523
Run No. : ,‘é _Date of Test : "Qﬂ"@O Burn Rate : ,quﬁ .
Model No.: ﬁ@E Emin ~ Omin-1.25 [Jfan

StoveType: [Jcat XNoncat [ Pellet 1.25-1.9 [ max [(J insert

’ /s s
Dry Gas Meter: Y Factor: 'ng Post Leak Rate: ,DQ Zcfm Time: 070 min.

(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
~
Dry Gas Meter Volume: OO/ (50 [ ef
~ (00.000) (Data Sheet #2) - 3
Stack Flow: (.Y “dsem AR ~ 1589 om0
(00.000) (Data Sheet#2) (QD0) (Data Sheet#2) .

Barometric. Pressure: 30 4§ in. Hg

(00.00) (Data Sheet #2)

e
H20 Captured: . gb '/6 g
(00.0) (Data Sheet #3) 2q -
Total Particulate Catch: . 4a% Z
(0.0000) (Data Sheet #6)
Flue Gas Moisture: b Ll O(ﬂO % -
(00.000) (Data Sheet #7)
Particulate Emission: . ’ 2015? grldscf
(0.0000) (Data Sheet #7) '
Ambient Moisture: ' \ ( \ %
(0.00) (Data Sheet #8) _
Stove Weight: ‘ —— Ibs
(000) (Data Sheet #8) .
Total Fuel Consumed During Burn: ?: l Ibs
(00.0) (Data sheet #8) P
Fuel Higher Heating Value (dry): - BTUMb
(0000) (Data Sheet #8) B
Fuel % Moisture (dry): Zz //ﬁ A % (wet): )g, ZZ@
(00.00) (Data Sheet #10)
Stack Static Pressure: _’Og 7 in. H,0
(0.000) (Data Sheet #12) p
Temperature (Average Room) Combustion Air: ' 7@ oF
(00) Data Sheet #14) ) : .
Stove Temperature Change: ’ﬁ g‘ b oF

(00.0) (Data Sheet #14)



TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 3
MODEL: 3CBII DATE: 27-Jan-00
Kkhkkkkhhhhkkkkkhkhkkkkkkkkkhhkkkkkkkhkkkkkkhhhhhhhhkhhkhhhhhkhkkkkkh ko hkdr
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. 6(0) Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM

0 988.000 0.150 84 0.70 6.40 550

5 989.500 0.600 85 0.33 7.80 275

10 992.537 0.140 87 0.71 3.50 575

15 994.004 0.120 87 0.92 3.20 625

20 995.353 0.120 87 0.88 4.10 625

25 996.703 0.150 87 0.67 9.90 550

30 998.236 0.150 87 0.76 8.60 550

35 999.769 0.160 87 0.51 9.60 525

40 1001.375 0.180 88 0.60 10.00 500

45 1003.068 0.200 89 0.17 10.50 475

50 1004.855 0.220 89 0.20 10.80 450

55 1006.742 0.200 90 0.57 10.60 475

60 1008.537 0.200 90 0.09 9.50 475

65 1010.334 0.200 90 0.11 9.20 475

70 1012.130 0.180 90 0.24 9.80 500

75 1013.837 0.180 90 0.30 9.20 500

80 1015.544 0.180 90 0.26 8.70 500

85 1017.251 0.160 90 0.54 7.30 525

90 1018.877 0.130 90 0.90 6.20 575

95 1020.362 0.130 90 0.87 6.20 575

100 1021.847 0.130 90 0.97 6.10 575
105 1023.331 0.130 90 0.97 6.20 575
110 1024.816 0.130 90 1.00 6.30 575
115 1026.301 0.130 90 1.14 6.10 575
120 1027.786 0.130 90 1.31 5.90 575
125 1029.272 0.130 90 1.57 5.60 575
130 1030.759 0.130 90 1.65 5.50 575
135 1032.246 0.130 90 1.51 5.50 575
140 1033.732 0.130 90 1.57 5.30 575
145 1035.219 0.130 90 1.60 5.20 575
150 1036.706 0.130 90 1.72 4.90 575
155 1038.193 0.130 90 1.59 4.90 575
160 1039.679 0.130 90 1.85 4.40 575
165 1041.166 0.130 90 1.83 4.30 575
170 1042.653 0.130 90 1.89 4.10 575
175 1044.139 0.130 90 1.84 4.00 575
180 1045.626 0.130 90 1.87 3.90 575
185 1047.144 0.130 90 1.90 3.90 575
190 1048.601 0.120 90 1.89 3.90 600



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 3

MODEL : 3CBII DATE : 27-Jan-00
Thkkhkhkhhhkhdhhhhhhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkkhkhkkkkhkkhkhkhkkhkhkhkhkhkkkkkkkkk*d
METER CAL. Wt. WOOD

FACTOR (Y) ------ 0.989 BURNED (LB) ------- 8.1 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.45 in Hg MOISTURE % ------- 18.228 %
LEAK RATE Wt. PART.

POST (Lp) ------ 0.007 cfm COLLECTED ------- 0.4938 g
WATER METER

VOL. (Vig) ------ 85.3 ML . VOLUME Vm ------- 60.601 mcf
TEST HC MOLE

TIME (MIN) ------ 190 min FRACTION  ------- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 3
MODEL: 3CBII DATE: 27-Jan-00
Kk kkkkkhk kR ARk h ko kkkkkkkhkhkhkkhhkhhkhkhhhhhhkkkkhkdhh ek h koK
AVG DELTA AVG PRCNT

H @ ------- 0.16 in H20 co  ------- 1.03
AVG METER AVG PRCNT
TEMP. Tm ------- 89 deg F coz2 @ ------- 6.59
AVG PPM AVG BAL

so2 o ------- 545 PPM co2/CO  ------- 6.43



3

27-Jan-00

382.459 dscf/Hr
&
6.37 dscf/min
0.0084 g/dscfE
3.22 g/Hr

0.48 Lb-mole/Lb

3.39 g/Kgdry

fuel

TABLE 4 ----- CALCULATIONS
CLIENT Jotul TEST No.
MODEL: 3CBII DATE:
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 58.68 dscf FLOW Qsd -------
VOL. WATER PARTICULATE
VAPOR Vw({std) ---- 4.015 scf CONCTRT. Cs -=--~--
PRCNT PARTC.EMISS.
MSTR Bws ------- 6.40 % RATE E -------
BURN MOLES OF GAS
RATE BR ------- 0.95 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART.EMISS.
RATE  ------- 131.36 g/Hr RATE = ------
&
138.42 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 3
MODEL: 3CBII DATE: 27-Jan-00
Ak ko k ok kRN R AR ARk kkkkkkkhhkhkk kA k kR kR Ak k ko kkkkkkkkkkk kA k kR hh kK
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE
B _—======s== _—====s==== ==s|=s=m=ss=s= _=—==SESEsEE= _—==ss==E=ss= _——=ssEsE=scsE=Es
5 805.6 98 100
10 814.2 929
15 819.9 100
20 819.5 99
25 820.1 100
30 819.6 100
35 819.6 100
40 818.9 99
...... 45 820.7 100
50 822.2 100
55 821.8 100
60 824 .4 100
65 825.3 100
70 824.9 100
75 825.2 100
80 825.2 100
85 825.2 100
90 825.3 100
95 825.5 100
100 825.5 100
105 824.9 100
110 825.5 100
115 825.5 100
120 825.5 100
125 826.0 100
130 826.6 100
135 826.6 100
140 826.0 100
145 826.6 100
150 826.6 100
155 826.6 100
160 826.0 100
165 826.6 100
170 826.6 100
175 826.0 100
180 826.6 100
185 843.8 102
190 809.9 28
195



METER BOX DATA SHEET PAGE # 2 Page: __1_of &

UNIT: _JoTuL #3CRTT RUN: 2 DATE: 1-27-00
Meter Box: SH Y Factor: Cﬁq |
Leak checks: _[S " Hg @_2°9 cfm "Hg @ cfm
_15 "Hg @_r0o? cim "Hg @_____cfm
Inject SO2 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:_] . SO0
ROTO: PRESS: .|8 SAMPLING RATIO:; A 1 01 BP:30, 50D
) METER - SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN| TIME " READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
0 11150148, pvo L3573 |, )5 |84 [s50[8Y | 1D
S 55|90 | —  [12.6A0 [ .o |35 (225135 |30

9 [lzoo |992.523 (92533 (Lo .14 3 [s75 183 |].0

15| 051994004 [994. 004 |S. 5L [ (2[R |28 [ 37 [0

201 101995.3S3 995,353 |5.56> [ 12 [3F |51 [0
%1 ;51996.705 [990L.7103 (L2 |15 (3 [S50[8Y [0
01 201998 236 498,230 (L322 [ IS | &} [850 |83 |2.0
¥ 25199909 19990069 [6.623 |6 [ 1 [525 |81 (2D
191 300101.305 [100.31s [6.a4] |18 18Y [soo |88 (2.0
] 351003 003 {103, 068 [2.293 |.20[R9 415 (89 [2.0
0.1 do )00y 8535 LY. $ss [7.038 | 22 B9 |950 |89 |20
¥ 451100742 [lool,. 142 |2.280 | .20 [ 90 {4YI1s[90 |Z0
ROTO PRESS: ‘|8 TOTALS:?L/‘ Lan, 23‘1 IQ“F‘)‘ BP.: 30..‘&,

80 11750 [1008. 537 [1008, 5332220 | ;20| 90 {415 90 [2D
8 | _55[1010.334 [1010,33¢ | 2.200 [:20] 90 1415|0120
" 1300|1012, 130 [1012. 130 | G907 | 18] Gu |S00 190 |20
Bloosllo 337 |1013.83F [.967 |18 |90 |50 [ g0 |22
801 1o|I01S, 544 [101S. 594 .90 | U8 | 90 |Soo | 9p [2-2
81 15 1011251 [10172.25 (|6.S18 |, 1| 90 (525 | Qo0 |20
1 20[10/8.377 [1018, 8711 | L.0OL |13 | 90 |75 | 90 |z.0
B 25l0z0.32 |/020, 3,72 | .00 | 13|90 |S0S (90 |20
0] 3o (o2l 43 11021843 | (ool |*13 |90 575 | Go |29
1057235 11023.33 ) [j023,3>( | L.oob | 13 | 90 [52s [ g0 [20
MO 4011024 BIL 4024 81 | (5,006 | (B | G0 |s75|90 7.9
"1 4s 10206, 30) 0tk 30] | 6.0k |11 [ 36 [S7S [0 |20
TOTALS: 77,915 [|.89 [1080 [MAXVACC =
TOTAL Cu Ft. TOTALS: I(OZ' 5')&/ ‘{,7.:)" Z,z‘-’- AVG, BP;

/

;



METER BOX DATA SHEET PAGE # 2 Page: 2 of 2

uniT: _Jatol 3Bl RUN: 2 DATE: F1- 20

Meter Box: S H Y Factor: \9%9 '

Leak checks: S " Hg @_'O°Y cfm “"Hg @ cfm
1S "Hg @_00 cim " Hg @ cfm

Inject SO @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume:__/,S0D

ROTO: PRESS: | 1p SAMPLING RATIO: 2 | 1 BP: 30,47

METER SAMPLE STACK DELTA |METER| S02 |ROTO |PUMP
MIN| TIME READING - MDCF DSCFM. H TEMP PPM | TEMP | VACC

12011356 1022, M [ 1022794 (5298 |13 | 9o [S75 (90 2.0
2] 55024, 202 [1029. 212 5,99y | 3 | 90 |575 |90 |20
1301 )4po | 1020759 (1030759 |5, 998 |13 | 90 (575190 |20
1350 56 1032,24b [1632-240 [ 5,998 |- 13 | 9o (SIS |go (2D
0] yo |1033.732 |(033,732 |5.498 | .13 |40 |575 |90 |20
W] 5 [103s, 219 [1035.219 [s5.998 | 43 |90 875 |90 |22
1501 25 [ 103,06 163,706 [S.99Y | (3 [ 90 [S715 9D |20
1981 251038, 19> [1033-1943 5,998 |13 |90 |75 4o |20
%] 301039, L19 |1039. (9 |S 8 |3 | 9o SIS |90 (20
18] =g liodl (Ll 1ol 166 [5.998 |13 | 90 575 [90 |2.0
T Y lied2- 153 1042, 653 |S.99% |13 | 9o |S7S |0 |20

78] g4y (39 flodd 139 (5,998 |3 | 40 ﬂgp o (22

ROTO PRESS: ‘\,Lp » TOTAI.'S:7/"’_’b I'SQ ,080 . 30,‘/6
189 1/450 11045 . bUo |104S. 62 |S,99Y |43 | G0 |S7S (90 2>
85 sl 1] d1 Y [5.999 (a3 [ Qv 515 [90 20
0715w [ 1048, (o) 098, 60) |5 244 |12 [ 90 [6oo] 90 [20
> - 17132 | 38 | 270

200
205
210
218

220
225
230 Y17
2 52952 |G2) | 99 | «391
TOTALS: ; ’ A MAX VACC = 5" 0
TOTALCuFL [,0, (50 | TOTAS(, d6A__ 159 1649 JAVe-BP 20,45
, s - \——/




PARTICULATE CATCH / MOISTURE DATA SHEET # 3
3 DATE : |-~ Zovo

UNIT: _Sotu 3B i

\

RUN:
SCALE |  WEIGHT
SCALE CHECK | LEVEL ZEROED 295.0 g 295, 0
INITIAL : v vV 590.0 g &90.0
FINAL : N J 885.0 g 238.0
IMPINGER #1 #2 #3 #4
FINAL WT LLh 7> sS40 D %151, g4
INITIAL WT S95.0 3592.3 Si3.73 235.7)
NET WT GRAMS V! +S.0 (.9 [ ]
TOTALCATCH__35.% _ ¢RAMS Ho0
/
FRONT HALF '
BEAKER # )
FILTER # 14 F DESC. ACETONE
FINaLwTg | 1990, |~ FINAL WT 05.S51Y4
INITIAL WT g 2L |- nmacwr g | (05,4906
NET WT g J2aY | - NET WT g L00%
voL pesc.m]_Q0
BACK HALF
FILTER # 143
FnaLwTg | U%95
nmaLwTg | A [ -
NET WT g 0599 -{
BEAKER# | Y7 HS 44 435
DESC. ACETONE _| METHCHLOR | H,0 | H0
ENaLwTg | 1048149 | 107 29911 107.9213 1 949701
nmatwrg | (046171 107 2001 10796l | 949405 |
NETWTg_ AY57T oz 027 OBSET 005
VOL.DESCmi| »00D - 75 SO - rSo0- (300




WOODSTOVE DATA SHEET #4-1
INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator:. Date_ IO’Zg% Time:_| 7 (A By: ai%,,v /

Manufacturer__ %S _Grade 26 GLASS Front Size: L oM Lot No.. 2892
Back Size: L2 M Lot No.: & 65] A
pate: | 1 - 1 BY: N |DATE: - BYNE 1 |DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
1A 290 | QU] 479) 8 aerutees R
126 | Y316 [zl Y212 199 [ewdizer @#
156 429 N3 4298 | K20 Ton #3083 P27
1¥& M2306 11| NP6 | %2 B s
158 U312 s 4%132 1 429 by, #0870 08
166 4219 Y] Y»\s 1972
O | 4298  |die] M297 [1973
182 | Hacz  [9i7] M2eo g2y
948 | 4288 \ g8 4285 | 1S
02 | 4ayo_ 11919 M40 | 1976
(P | bl 122  0b57 1 1%3S [aonatup o
126 | (837 [1979] %32 [1630 pnutserd
|15F L0 26| . LIBY \ &2 T omuf=0 I g
M7 1 .19 G20 L1272 | 1924 o HaepTe
15F | w7 11a%L] bl 1929 Irwetseprr Y
loF | %A 1933 %ok | 14D
[9F | (bS] V2UL o5 | 40
1%¢ | L33 [1925] . Lwa0 | 184
QF | 94 {1725 (45 [ 1842
10F ,lﬂ/ﬂgLL/) 92b] ,bss  |1945
Checked by: TG L f Date: )~ Y - Time: 'q 09

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME Y [ WB | DB |%RH
W= T IS Il 7 197 10
| H T T30¢ RO S T O T




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date:__|~1¥%-2000  Time: OTO0 8y: Doed
pATE;_1-2(-00_ |BY: A0 |paTE: | 237020 |BY: DATE: BY:
BEAKER FIRST SECOND THIRD |
WEIGHT TIME WEIGHT TIME WEIGHT TIME
T\ [ 1059903 | 2120] (05, 94060 |15 |
Uz | 1046708 oy |y (2 (1212 |/
U2 [ 107,207 [ 2122 | (1072 ) 1218 [rJom Facs
4y 1013970 21231 10179660 1219 R¥2
e [ 9494393 a2y {4y.95903) [(2z0 |)
Nl 106.051% [ X125 dob.0513 ) hze) | )
47 | 107.0294 [212¢ ggmoa o) lizzz |/
U% | 13522 [ 2009 Caiasan) 1224 | mJomc#3eaTr
Ug | 108.2w05 21241052602 ) [1225 |\ R+#4
=0 | 96.5268 2129 [ (o264 1220 |)
£\ [ 104870 2129 |(1od.8150). 1227
<72 | 101,501 2130 007.5000) |12
S5 [ 1057382 |3 [\l057378) [(274
Sy [ 100.2129 212201072128 ) [12:19
55 2.4956 [2133| (4%.4958) |12 20
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | % RH
20 [ alls [ asec] [ [79 | of ) [Checkedby: L/
1 -2% | 1210 WAt N\ (12 | [Date: - 2% 0D
' J Time: ) 7240
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= ). 95549 100000l | 1, 0001 oo 0 A 1p-9 bIns] 71

Dates: From_]0-10~97  WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius

Through__|-15-2000 SCALE QA SHEET Model: _A1205
§N-:_37010004

100g 10g 109 100 mg ' Dry “Wet
weight weight weight weight Tech | Date | Time | Bulb Bulb | %.RH

Q.99¢ | 10,0000 Loood| 0959 | §Fud 10~0] 18%€] 17
100.0001 | 44999 | B | Jooo | 8at10-1T w3075
[122.000 1| 10.0000] ),0d00 | 1000 [ Mur]/3] /640177
994999 | 7.7 7 1 0opl | 498 1Ak | [0-)3] 1620178

00000l | 1p0001) Loopnl 100l | fy | 1951
C1LL08:0032 | 10007 .00 SO0 8By | S 08%0] 8
100.0000] 9.9949 | .999(, | a8 [CK |iofis|i545] 7L,
[100.0001 [10.000] |1.0000 | .1001 _[cK Tiofie [1140 | T,
a7 77| 99998 | Voo | .o | | 02| 135 77
.o pom)l w78 | o7 dae - )R A] 72
2 9hmY| G| ca98| 0997 | St IFH I Tk
92997 7.9997] . 7292| 1poo0 | &) ] 1123 15D] I8
9.9999| 9.9°971 9998 | .09 | puw] 124 190<] 7
100.0000| 994997 | connl 0793 | §Aul 11-26] 1135 T5
(000000l 1.999€ | 9998 | .07 | &, | U27] 1S5S 78
[00.0000] V9998 | 1.0001 | go0T 10, 1128 1540] 75
100 d00n| 71,9999 | [.0800 | , 0779 | M 4| 1223 19351 77
[n2001] J0.000p| 9999 | . 0979 | &y | 128 194<] 75
94 9999 49799 | (9297 | 0998 | W% [1224] 1945 16

C
0

00,0003 10.0200| ] 1000 [ MagllZ75 [ [180] 75 e
oopa| [0, 0200 | 100 NIz NP7
Qa4.9%49 | 160000\ ,9999 | 0977 | Mo 1122 114D ] 7L 4o |-
[o0.oec| .98l 99991 10 A2 qo0| 77
- Laaaag | a.99ml a9a%| 0999 [ W | 224 1NSOITI% o |
00,001 | §.9999] 1.6600 |, 0997 | Xu | pg3SST ¢ Y
100.0000| G a599| ),0000| ,0A% | M |12 | 1940 | T3 7
log.cocol 4.9e69 1 99491 v 100] T/ 231 N4 [ 75 D7 | e
99.9971 4999491 Loooo| 0995 || 1] | IRSOI=E 5;_ §ene!
Lnoeel 9997 Fag| ooo [ Ml 1-21B2] 98 =]
10007 25995 (omo| 097 | WAl [-2 1203|115 39
1000002 10.0000] 4998 | 099 | W& 1-€ | 1820 | 77 1 49
1 ed] 1.999381 [opo0] clood [WaJ 19 225 1A /14Y
Q0. i | /0. 000 | 1.00001 OF8 | My | |=iida0| T2 | / | 42
.ot} 100000 | 9998 99 | (-1 | |ass] 12 \‘ Yy
[00:00p) | (0,602 | 997|000 | BALYIN)E2DIY | /1Y
[Ld.opy) L0007 | 9am | DI [ Va1l 120l B | (143
[100.0000 | 79995 | 998 | 0941 [NV 35T | N YY
L100.0000] 10.0000 | 9997 | 0931 1-151 13251 1) 9D




Dates: From)- |1 -2000 WOODSTOVE DATA SHEET #4-4 Scale; __Sartorius

Through SCALE QA SHEET Model: _A1205
| SN :_37010004

- 1009 10g 109 100 mg Wet EW
| weight weight weight weight Tech | Date | Time Bulb Bulb. | %RH

102.000) | 7.99¢69] |, 0000] 08 | D 118501 7 | A7 | 3%
[00.0001 9 2A97] 9% | 0995 | 14 [ALS] ( T4

100:0001 | 10.Q001] 9999 | .099F | iyt [T22[ 1215 7244
- Mool 9998 1 ooon 07 | 12411205 78 199
T HQ0.C0001 94,9999 1.0000] 1 00O NWRW =771 1595 =g |4
19449999 9.999€ 1 1000l | 1000 [New] (2514125 ) 195 |
00.001 1 10.0000] 99991 [ooo | tew V242100 77 "
100-0000\ 9.4945] 9999 | jooi | W 1-20 | 220 27 g
Puore 49998 Lo | oo i[85 (185D 1193

X . |
MM N NN TN

~—

AN

~—] /\\\ . /\ . "/ \_ .



BLANK PROCESSING DATA SHEET # 5

UNIT :_JoTuU_ ¥ RUN;: B pate:_|-271-006
BLANKS DONE :__| 2-2.7-99
BEAKER A B C
200 mi ACETONE | 75 mi DICHLOR | 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA
LOT # LOT #
enacweieht | (08,9011 | 10 L2012 r
TAREWEIGHT | [0%.9002 | [0b:»0LL | |0LAWS|
NET WEIGHT [ 000% 001 | . 0015

TARE BEAKERS INTO DESC : TIME ;11 30 pate: 12-20-99

DATE : /272 BY : WDATE 1273 BY WAUDATE :

BY :
BEAKER |1STWT [TIME | 2NDWT | TIME | 3RD WT | TIVE
a_ Ligst9| 990 Qo) 1948 |+
B | 6238 /99 (owsm) 1949 |v
c | b397| 1942 (10675 [9SD |.
FINAL BEAKERS INTO DESC : TIME . 1330 paTe: 172-2 <)

pate : sy W paTe . (2:2S8y Wi, DATE : (227 BY . P

BEAKER [ 1 STWT | TIME 2ND WT | TIME }M TIME
A_ 1085 2024 |1089016| 1816 (1og0i) |22
B (1067206 2022 [1042617] (517 _(I0b23074) 225
¢ [10bABlg 2073 | 1069700 151% (10AWN T2l
TARE QC FINAL QC |
P WA ARG A AR S
VLA ZARNINES S 122<Mp NIFGES
i ) palsolbe | )1 6] 4o |

/

J

v

L 4

>



NET PARTICULATE CATCH CALCULATION DATA SHEET #6
uNiT:_Jorue H3CR T run: A pATE:__|-217-C0

BLANK CALCULATIONS
77777 Acetone : _000% g+ _ 200 mi= ,JOOOO_Q_L/ g/ml
Dicholoromethane: ___ Q0| { g+_75 _ml= 00015 g/mi
Distilled Water : 0018 g+_200 mi= LQO00K g/ml
FRONT HALF CATCH
FILTERS: 1774  g. ‘ (0000 0)=__ 127N g
. Total Catch # of Filters Blank Value / Fiiter
BEAKERS : _OLOY . Q0 ( oosodar= . OLOY g
Total Catch m! Acetone Blank Value / ml Acetone
TOTAL FRONT HALF catcH: ¢ (378 g
BACK HALF CATCH
FILTERS: _.05%F 4. | (o000 gy=_ 0S8 g4
Total Catch # of Filters Blank Value / Filter
BEAKERS : . . -
Acetone : //4579- A0 (,UCD')O‘-/g_F : 'qzq g
Total Catch mil Acetone Blanl\( Value / ml Acetone .
vOO\ N -
Extract : :057'7;'9- 75 (L,0000IS qy= 05| g
Total Catch mi Dichioromethane  Blank Value / Dichioromethane -
water: . 0105 g-_200 ( poopo%ay= D% g
Total Caich m! Water Blank Value / Water
TOTAL BACK HALF CATCH: _+ 200D 3
roraLcarcn:__ 4930 g

%FRONTHALF: X (04 %
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TEST DATA SHEET #8§

uniT:_Jomu  ¥20p 1T RUN:_ pATE ;|- 2 -Op

Test Chamber Air Velocity Start ; Qi Stop : 'é' Avg.: "9

pre:we:_ (00 pp. 7% - B3 "o RH_L [ Hp0
post:we:_ (7| pg. 79 33 wrH_L | w0

yd ~
Average : 23 %RHJ «l % Ho0

Wet Bulb / Dry Bulb

Empty Stove Weight (ibs) : £ _wistack & oil seal : Wet: ~ Dry: 356. 9

Kindling Weight (Ibs):  Paper: . 2 Wood:__ /. 8

Preburn Fuel Weight ; U5+/0.24 8.k + 10,4 Total:__ 2. |

Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : L/ 0. S -

Coal Bed Wt Range (Ibs) :Z~D - 13 Scale : iSi{. d .3R5s
Upper : .25 x fuel weight ; Always round DOWN to nearest tenth -

Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 0/2 0

Maximum Coal Bed Removal (Ibs) : (( ng? + l'fvt )+2).25=_. Y

Test Fuel (.75" x 1.5" x 5" spacers ) = /(ﬂ pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load :
2" x 4 S of <. | (00 :6
4" x 4" _— —_—

Test Fuel Weight : _ X .| ibs

: W 1o .
Estimated Dry Bum Rate : § P —
%I\ -(%,Ix ,/%?Zg ) X ___60 = ,O/L[O’ ‘ kg/hr
2.2046 190 -
34q - p 1
. e b3 - I o )] Y43 23 sy
Estimated BTU's/hr: 19,140 x 100 X DER ' L', it U'sir

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



Y FAN:

WOOD STOVE OPERATING DATA PAGE #9
Unit . __me L#EDC?EDE Run: 3 Date: _| -7L.7-OO
FIRE STARTED:_011.6
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

' 3 5; at start of preburn.

SECONDARY AR : N A CAT BYPASS : 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 '£5 sec.

JEST:
DOOR wide open during loading fZ min. '45 sec. :
PRIMARY AIR : Opened full for first S min,, then set to.run setting of / 3.5 '>

SECONDARY AIR : N IA CAT BYPASS : I\;/A

ON/ @ uring warm-up ON/ 'ﬁ during preburn
ON /(OFF)first minutes of test ON /(OF)balance of test run

Fan speed set at ,//')
WOOD DATA: KINDLING: A mix of the grades listed below:

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

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

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either / 5 or 9 inches.

1st warm up / pre-burn fuel charge ( q 5 /Ibs.) added at 0739
2nd warm up / pre-burn fuel charge (/O .2 ‘Ibs) addedat_ Q3 /5
3rd warm up / pre-burn fuel charge ( 9 b Ibs) addedat_ 0905
4th warm up / pre-bum fuel charge (_/0. < Ibs) added at* /005
Sth warm up / pre-burn fuel charge ( Ibs.) * added at




TEST DATA SHEET #10 '
oit:_JOTUL HBCRTT  pun_ B pwe: 1-277-00
Room Temperature : ﬁoq °F Correction Factor : ﬂ
Uncorrected Values are corrected for room temperature : Yes No_V
Time Test Fuel moisture reading taken : __J0 5~
Calioration Checks:X___/__v_ V120 1.1 200 2% |

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

1| 28 TK95159 9.0 195 o [I.]] 9833 -
! ‘

3

tp s 1Pl ks 1198 s 193 %S (98 [19.43> |-
S | 28 | P 32.0 [233[ 225 [21 4 220 [33 [22.933 |-
6 | 28 | P |00 [219]210 [22.5]21.5 23.17122.333

7 | 2'xa'xg | P (4.L99

8 [ 248" [ P

9

10

11

AR Tl soar] gol@z [18S (198119900 |-

-
N

/,'—»
S 12U | A5 208 200 (20 A4S (209210t |-
2%l 220 (233|228 231 [ 220233 [73.500 |-
S 0l T 1235 s 2 (23 5 (25 2 235 [25.2[25.200 |-

16 - - R9, 1673

20 | Spacers | T gO[14.211%0 | 1,213 [19.9 19400

Key for Use : K= Kindling ' P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL

Dry Moisture % : 9.833 - %[ 2[5, %|2229L %
Wet Moisture % ; %‘qsg % 17,740 “ % [8,713 ~ %

: 100 X % Dry Reading % Mol
: = oisture, Wet Basis
To obtain Wet from Dry 100+ %Dry Reading b

Acceplable Ranges ! 16 - 20 % wel: 19-25% dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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source : ~JoTuL RABTT
ZeroCyl.#: 1T X 193713  conc.:
Certified by : _B.\L_Q_mei

ZERO / SPAN CHECK DATA SHEET #15-1

Date: _1-21-00 Analyte: CO, (15-1)

Run #:

5

0.00 % CO;

SpanCyl.#: _CC 52549 Conc.;_12.4

Certified by : _FY1e Liguine
Analyzer : Make : HORIBA

Range: 0-25.0% CO,

Flow: 1.5 SCFH

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

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

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

+ .05%CO.

Cyl. Press. : | ?Dﬁa PSI
Date : _ﬁlZZJ_Q}

22

% CO2 Cyl. Press, : _"_‘@_Q_PS]

Date ;
SN : 407069

PRE RUN Audit: by : JA , M{G@(?rﬁme : .Z Q S:’; Temp: _ZL° F

AUDIT RESULTS

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

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

Full Scale Value

Span % Difference = Act ¢

Full Scale Value

- E

%

m) X100

Point Expected Response Actual Response = Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO [ 00.0 .000 00.0 OO(O :OD‘ - Ogo /OL;O - 201
T M9 | M9 124 THATT T 122497 | 462 |-700
POST RUN Audit : by : M@&M \.\g&l—’rime : _@Temp : _1_5__° F

AUDIT RESULTS
Point Expected Response Actual Response t Conc.

# Meter DVM % Meter DVM % Differenci A %
ZERO | 00.0 .000 00.0 00 0 ) OOD - OZS -, 025 - ' O l
N6 |96 (124 [ A Y[ 12248 | sz 700




ZERO / SPAN CHECK DATA SHEET #15-2

Date : -27-00 Analyte: O, (15-2)

Source : :[_C_)lUL_ #5@11: Run#: O
ZeroCyl.#:__1 X 79373 conc. : 0.00 % O, Cyl. Press.:@PSl

Certified by ; _Fhe L\QQ;QE Date : Q!?Q!C)L
SpancCyl.#: _CC 52549  conc.:_12.5) %0, oyl Press.:_LB_O_Psi

Certified by : B] 2 LIQuIDE Date ; 9122/‘)8

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

+ 0.625 % O,
+ .05% 0,

Time : MTemp : _ZL__° F'

~
PRE RUN Audit: by: A (/Ufﬂ/ [ c’/’ !

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference £ %
Mizs .soe 12si [ (2.5 o 1 s2Y | Lord | ooy
POST RUN Audit: by : _/l /M > IIV.L'Fime : _&ZS’_Temp : _-Zé_° F

AUD@RESULTS
Point Expected Response Actual Response + Conec.

# Meter DVM % Meter DVM % Difference A%
ZERC| 00.0 | .000 | 00.0 00,0, 0D) 003 -003 |7O!|
T2 | seo (1281 [ 12.5] i 125t | 014 | o5

£ 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; | -27-00 Analyte: CO (15-3)
Source ;: _) OTU 3#30.531 Run#:

ZeroCyl.#: TX 193713  Conc.: 0.00%CO Cyl. Press. ; _@PSI

Certified by : Q|g QQ;);DE Date : 9122192
SpanCyl. #: _CC 52549 Conc.;_5.08 %CO CylPress.: PSI

Certified by : _A12 L1quInE Date : Q/ZQ_JQS

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 : Rotameter

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

+ 0.25% CO
+ .02%CO

PRE RUN Audit: by : /A &///X \P’é {_Time: 122 S _Temp: Zp °F

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

2ERO1 00,0 | 000 | 00.0 [ ZTA[ 0001 =000 006 | =0l
SPAN 50.% |.550% | 5.08 5101 .50 5/02 , 027 . 21

POST RUN Audit: by : ,(V// @//r%/nme / 5/ngemp AT

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

2&R0T7000 1000 [7000 | oy ™ ol - cpis 000 | ~0)o!

N1s0.9 |.s08 [5.08 |pal 5o £ ca O12 | 119

£ 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




Source : JOTU L FA0BTT
ZeroCyl. #: 1 X 193713

Certified by : Q\& L] OQE

Span Cyl. #: _CC 74715

ZERO/ SPAN CHECK DATA SHEET #15-4

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

Flow: 1.5 SCFH

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

Date: _[-27-00 Analyte: SO, (15-4)

Conc. :

E

Model : PIR-2000

Measured by : Rotameter

Run # ;
0.00 ppm SO,

Date:ﬁng,,/ 98 |
Conc.: _120  ppm SO, Cyl. Press.:,_ﬂPSl

Cyl. Press. :_’aib_PSl

Date:__Q/22/98

SN : 403019
Analyzer Qutput: 0-1.0 v.

PRE RUN Audit: by : J M{iﬁ#ﬁl/ﬂme : _[LDO_Temp: i}F
‘/‘_/)
' AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A%
ZERO| 00.0 | .000 | 00.0 b | 02| 12,000 | 12000 48D
i E I I AN A S

POST RUN Audit : by : MM’T ime : _/5_50Temp : _—Z_?>_° F

AUDIT RESULTS

Point Expected Response Actual Response = Conc. '
# Meter DVM PPM Meter DVM % Difference A %‘
o) %00 [ oo J oo T ondl 00d] 14 4qs [ d.das] S80
TsoA ] s0d [ Lo | 510] S0 [1274.250] 14.250] <70

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

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

Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uNiT: JOTUL FACBIT run: 2 pate: |-27-00
Thermocouple Check:

TIC#1 | _°F TIC#13 (10 _oF
TIC#2 — oF TIC # 14 SED oF
TIC#3 Lo Y °F  TIC#15 L2- 3 °F
TIC # 4 SS8.4 F  TIC#16 55.0 °F
TIC#5 s4.2 F  TIC#17 54.5 oF
TIC#6 54.2 °F  TIC#18 (3.9 °F
TIC#7 543 °F  TIC#19 56.0 oF
TIC#8 843 °F  TIC#20 525 °F
TIC#9 55.6 °F  TIC#21 L — oF
TIC #10 S5, oF TIC # 22 — °F
TIC #11 52-0 °F  TIC#23 Sb. 2 °F
TIC #12 (3.0 oF  TIC#24 - °F
Thermocouple Readout :

Pretest zero and span check and calibration post test zero and span % difference
ZERO: \C _ *FAdit0.O.D F  zERO_L() °F Difference_ .0 S0%

SPAN : 20014 oF Adj, 1024200 of

- sPANIDL. (9 <F Difference . 0BD %~

Thermocouple Readout Pretest Linearity Check

0 =00 o+ 200 =20h% F 400 =390 oF
600 =03 oF 800 =_80hS o 1000 =lOLO.S oF
1200 =_1198.2 o 1400 =13992 F 1600 =[SY9.L oF
1800 ={%000 oF 2000 =2000,p oF
yd e
Sample Train L.eak Check Pre __ V. Post_\/ '
C-gas Train Leak Check Pre__/ Post__V Z
SO, Train Leak Check Pre ,Z Post
Static Gaugi Zero Check Pre Post__V/ '
Scale Check Pre: M :&? — 559 9 -~
Post AWl l, — 25F o

Stack Cleaned Prior to Test Run : YES

NO _V



MINIMUM

TO 1.25

Cenimmee-acayaeremezanaspsen:




COMPUTER INPUT DATA SHEET #1
Client : ':r oTuL U 8. A ,:D\)C.. :
Address 400 RIVERSIDE S’ﬂ?t—;ﬁ
tORTLAND , ME 04104

Phone :_207~ -777-549 /Z Fax: 207- 772~ 0523
Run No. : Date of Test : l ’28 o0 Burn Rate : ) ’ ’% d
Model No.: 5@]1 [ min “g’minﬂ 25 [Jfan
StoveType: [Jcat X Non Cat |:I Pellet []1.25-1.8 [:] max [ insert
Dry Gas Meter: Y Factor: ¢ ng Post Leak Rate:__ 0l cfm Time: ) é 0 min.
(0.000) (Data Sheet #2) (.000) (Data Sheet#2) (000) (Data Sheet #2)
— e
Dry Gas Meter Volume: b 2. 2—? cf
~ (00.000) (Data Sheet #2) . ' P
Stack Flow: ). 2L dscim  AH: 1169 inHO
(00.000) (Data Sheet #2) (.Q00) (Data Sheet #2)
Barometric Pressure: 320. /9 in. Hg
(00.00) (Data Sheet #2) 7
H20 Captured: 7 g ) g g/
(00.0) (Data Sheet #3) ’
Total Particulate Catch: f6 S Z l g

(0.0000) (Data Sheet#6)

: -
Flue Gas Moisture: (0r @O % % -

(00.000) (Data Sheet #7)

Particulate Emission: ' 1070 gr/dscf
(0.0000) (Data Sheet #7) '
Ambient Moisture: , : ()g %
(0.00) (Data Sheet #8)
Stove Weight: ' — Ibs
(000) (Data Sheet #8)
. e
Total Fuel Consumed During Burn: % O Ibs
(00.0) (Data sheet #8) Y
Fuel Higher Heating Value (dry): ' BTU/Ib
(0000) (Data Sheet #8)
Fuel % Moisture (dry); Al 07 % (wet) 1 ¥ ~ %
(00.00) (Data Sheet #10) _
Stack Static Pressure: <029 in. H0
(0.000) (Data Sheet #12) P
Temperature (Average Room) Combustion Alir: /) 5 °F
(00) Data Sheet #14) _ , o
. _ 5 , Z, _
Stove Temperature Change: D Lo oF

(00.0) (Data Sheet #14)



R IR

TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 4
MODEL: 3CBII DATE: 28-Jan-00
Kkkkkkkk R Rk Rk kkkkkkkk ok ko k ok ke hkkk ke ke kkkkkkkkhhkkkkkkkkhhkkhkkkhkkk*
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. Co Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) (%) PPM
0 49.500 0.150 80 1.28 4.20 500
5 51.000 0.740 82 0.36 12.20 225
10 54.394 0.150 84 0.91 6.60 500
15 55.936 0.180 85 0.80 8.80 450
20 57.657 0.160 85 0.94 9.70 475
25 59.287 0.160 85 1.01 11.20 475
30 60.916 0.230 86 0.33 11.10 400
35 62.858 0.230 86 0.19 10.90 400
40 64.800 0.230 87 0.20 10.00 400
45 66.749 0.200 88 0.28 10.20 425
50 68.591 0.180 88 0.15 9.90 450
55 70.330 0.180 88 0.10 9.50 450
60 72.069 0.180 88 0.22 7.80 450
65 73.809 0.150 88 0.70 6.20 500
70 75.374 0.130 88 1.18 5.80 525
75 76.866 0.130 88 1.30 5.60 525
80 78 .357 0.130 88 1.33 5.40 525
85 79.848 0.130 88 1.37 5.40 525
90 81.339 0.130 88 1.51 5.00 525
95 82.830 0.130 88 1.73 4.80 525
100 84.321 0.130 88 1.54 5.00 525
105 85.813 0.130 88 1.50 5.00 525
110 87.304 0.130 88 1.54 4.90 525
115 88.795 0.130 88 1.57 4.70 525
120 90.288 0.130 88 1.59 4.60 525
125 91.780 0.130 88 1.74 4.50 525
130 93.273 0.130 88 1.87 4.20 525
135 94.766 0.130 88 1.83 4.10 525
140 96.258 0.130 88 1.82 4.10 525
145 97.751 0.130 88 1.74 4.00 525
150 99.244 0.130 88 1.76 3.90 525
155 100.736 0.130 88 1.70 3.90 525
160 102.229 0.130 88 1.68 3.80 525



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 4

MODEL: 3CBII DATE : 28-Jan-00

LEEE SRR A SRR R AR R R R R EEE LR R TR R R R X R R R R I T R T Y A R S TN TN N I R R TR
METER CAL. Wt. WOOD

FACTOR (Y) ------ 0.989 BURNED(LB) ------- 8.0 Lbs
BAROMETRIC WET , FUEL

PRESS. (Pb) ------ 30.19 in Hg MOISTURE % ------- 17.876 %
LEAK RATE Wt. PART.

POST (Lp) ------ 0.011 cfm COLLECTED ------- 0.3521 g
WATER METER

VOL. (Vle) ------ 78.8 M1 VOLUME Vm ------- 52.729 mcf
TEST HC MOLE

TIME (MIN) ------ 160 min FRACTION  ------- 0.0132



TABLE 3 -----

CLIENT :Jotul

MODEL: 3CBII

FIELD DATA AVERAGES

TEST No. 4

DATE: 28-Jan-00

khkkkhkhkkkhdkhkhkhkhhkhkhhkhkhhkhkhkhkhhkhkkhkhhhhhkhkkhkhhkkkhkhkhkrkkhhkkkhkkhhkhkdkkk

AVG DELTA

H @ @ —=----- 0.17 in H20
AVG METER
TEMP. Tm ------- 87 deg F
AVG PPM

S02 @ ------- 487 PPM

AVG PRCNT
CO  —eeee-- 1.14
AVG PRCNT
Cco2  —------ 6.58
AVG BAL

co2/cO0 ------- 5.75

o\®



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 4
"~ MODEL: 3CBII DATE: 28-Jan-00
LA SRS E R ERERRREA AR AR R LT R LR R LT TR E L X EE R R R R R R R R R I R R R R (NPT g
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 50.82 dscf FLOW Qsd ------- 445.466 dscf/Hr
&
7.42 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 3.709 scf CONCTRT. Cg ------ 0.0069 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ------- 6.80 % RATE E ------- 3.09 g/Hr
BURN MOLES OF GAS
RATE BR ------- 1.12 Kg/Hr PER Lb WOOD Nt -- 0.47 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  ------- 170.74 g/Hr RATE  ------ 2.76 g/Kgdry

& fuel
152.72 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 4

MODEL: 3CBII DATE: 28-Jan-00
Fhkkkkkkkkkkhkkk kR Rk k kR ko kkh ko ko kkk ke khkk kA Ak ko k ko kkhkkk kA kkkk kR khkh kK
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE
5 730.8 97 100
10 742.5 99
15 746 .5 99
20 749 .2 100
25 749.0 100
30 747.8 100
35 750.2 100
40 749.5 100
45 750.8 100
50 753.2 100
55 752.9 100
60 752.9 100
65 753.3 100
70 752.8 100
75 753.5 100
80 753.0 100
85 753.0 100
90 753.0 100
95 753.0 100
100 753.0 100
105 753.5 100
110 753.0 100
115 753.0 100
120 754.0 100
125 753.5 100
130 754.0 100
135 754.0 100
140 753.5 100
145 754.0 100
150 754.0 100
155 753.5 100
160 754.0 100
165



\D o

-

2

METER BOX DATA SHEET PAGE # 2 Page: 1 of
UNIT: _JoTUL F3CRIT RUN : pATE : _| ~2&-00
Meter Box: 5H Y Factor: Cﬁq ’
Leak checks: _IS _* Hg @_.0/3 cfm "Hg @_____cfm
b "Hg @_:O 1 cfm "Hg @____cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:_) .SOQ
ROTO: PRESS: .|"Z|. SAMPLING RATIO: 2‘3 1 BP: 30,2_0
. METER SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN| TIME " READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
° 11339] 49.500 LIS [.Is [ Qo [SoolXo | 1o
15 ] 4ol 51 000 — (S92 | 8L RS |JL |42 ]
Y1 45]84.294 8¢ 371 (.43 ] s | R [S00(RY |lo
] $0[s8.936 155,93 [1.19 | (8] 8S [HX0|IS |10
2| 5515151 |82. 1,53 |09 | b 35 |5 |35 [1.0
5 1400[S9.287 89253 [2.20¢ | 16 | 35 |45 |8S [1.D
0] os(60.91 - L0916 [8.L2> [123 [ [doo ¥, (Lo
¥ plz 858 (L2858 [3.L,23 |.23] 86 |Hoo |86 [2.0
1] 715164300 L4 300 [3.L03 | 23] IF[400 [BY (2.0
S 20|, 249 bbb, 749 [3.08k |, 20| 3% |925]9% |20
0] 25|63, 591 |bY .59 2.3 |18 | 88 |450 |88 |29
®| 30[70.330 |10,330 [ (3L |18 | §% [950] % |22
ROTO PRESS: ! TOTALS: 100, ')‘)8 2“)51 ,OZ‘/ BP.: 30,2_0
80 11435|172. 069 __|12-069 0.3 |18 | §% [450 | K |20
®1 %13 809 |73 89 [ ¥>] . IS| B8 [500]%8 |20
0 45175.274 25,374 [L.5Y6 [ .13 |]E [52513% |20
B %0036 6,306 |6.SHL | 1D 3% 1525 (%8 |20
80 <5[1%.353 |18.35%2 0596 13[38 |525 (38 [2.0
8 1/500]79. 398 179.898 (596 | 13|93 |S25 g |L0o
0 05131329 81,329 [L.SYL| . 15]|8% [SZS | g8 (2.0
5] 1082830 [82.8330 [b.sY96 | /3|38 |s25 |88 |20
100 15134 32) [34.32) |6L.S46 |13 | §8 |515| 8% |20
5] 25135.%1> 138, 813 [6.590 .13 | D% |525|8g |2.0
M0 2518, 309 __|%7. 204 [Lsd4L | 1> | %8 525 (88 [2D
151 35[9%.79s [$8. 795 [LsdL |03 |38 [525 |88 |20
TOTALS:(Y9, 96T | 1,63 | Jos b|MAXVACC =
TOTAL Cu Ft. TOTALS: 180. 7 q:)_ 4, 4/ Z AVG. BP:

/

2080



Page:

2 of A

A

METER BOX DATA SHEET PAGE # 2 2
UNIT: _Jotol k3cp1L RUN: 4 DATE: |-23- 00
Meter Box__.5 1 Y Factor.__19£9
Leak checks: _/5 "Hg @_0/> cfm "Hg @ cfm
I "Hg @_0ll cfm "Hg @ cfm
Inject SO? @ 100 ce/min.  Nozzle : Probe @ 38" od Initial Volume:_/+S OO
ROTO: PRESS: _,1(, SAMPLING RATIO: 2> T 1 BP: 30,3
METER SAMPLE STACK DELTA |[METER| SO2 |ROTO |PUMP
MIN| TIME READING . MDCF DSCFM H TEMP | PPM | TEMP | VACC
1201)535190.,23% (90,288 16,539 |.13 | ¥ |55 |38 |20
1251 Yol gl 230 91180 6,539 |13 |98 [S2S |48 |2.0
B0 Y31 93.703 (R3S 13 | 8% |52 [ 88 (2.0
135] 5ol 94 Wl 194 166 | 6.539 |13 | &% |s25 |88 [Z.0
0l £51904,258 |96, 759 |6.S39 | 13| 38 |S25 |88 |20
45 Loo| N 51 (91,751 [L,.539 | 15| 88 |S52S | 88 (22
190 5199, 244 199,249 [ (333 |3 |83 |525 |38 |20
85| 15 (oo, T30 [[00. 13| n53a | .13 | 89 |525 |3 |20
[0 s wn?29 |10z, 129 | L,.539 | (I3 | 88 |S2S(8% 129
165 '
170
175 ss, 85 |13 (792
ROTO PRESS: TOTALS: BP.:
180
185
190
185
200
205
210 ~33
218 ‘-.t
220
225 —
230
28 239.,59815,59|2812
TOTALS: T 33 |MAXVACC= (o]~
TOTALCuFLTED 7724 TOTALS . 2(,1 |, I [S4F [AVe-BP: 35, q
/ / ’



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT: _Jotol 3epi RUN:__ T pate: k2% 20
SCALE |  WEIGHT
scaLe check| LEVEL | ZEROED 205.0 g M5 D
INITIAL : v v ss00g | 890. 0
FINAL : 885.0 g 834 .0
IMPINGER #1 #2 #3 #4
FINAL WT L3 Y. ¢ Lol SIS, 3 %S 3
INITIAL WT ol 3 FN.3 <03, 24,3
NETWTGRAMS | £3, ] Lf( (1, S "O"
TOTAL CATCH:__/ g'g GRAMS H50
FRONT HALF
| seaker# | 4l
FILTER # \s £ DESC. ACETONE
FINALWTg | 447 FNaLWT g | (06, (090
nmaLwrg | (78 |- INITIALWT g | 0. OS 13
NET WT g 0814 |- NET WT g 05717
VOL. DESC. m XQL -
BACK HALF
FILTER # 1503
ENALWTg | - HbOY
INTIALWT g | HDIB | —
NET WT g 02491 -| -
BEAKER# | 4 48 Hq 5D
DESC. ACETONE | METHCHLOR | H,0 HoO
FNaLWT g | /071491 7.7%51 109.3%23 Q(A,qul:_
AL WT g |107.0%90 1 27753471 1950607 1 G1,C3 64
NET WT g JI014 0%\1 67201 0201 0428
voL.bEscm| |79 75 [50 .| |49 - \Z?}‘Sl




Into Dessicator:- Date_ IO'Z%% Time:_| /2S5 By: Mﬁ L /

WOODSTOVE DATA SHEET #4-1
INITIAL FILTER WEIGHTS (TARE WEIGHTS)

A~

Manufacturer: %D Grade’™ 28 GLASS Front Size: | loM Lot No.. 2892
Back Size:__ X204  LotNo: 2P\
FILTER DAT&%MI%M@LW—_ e
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

)b H290 [ Y791 [ 181g [Sorwtees @

126 M3 2] Y213 199 | eudizesr @4

126 42N 113 29% [%20 | Ton #3208 047

B | 4306 M| 4206 | (62| ramor s

58 | 4312 1 qis] Y312 142 b demesy

bb | 4319 Citle]  Y2\S | 197

Op | 4278  [die]| 4297 1373

182 | Haoz  [1917] Y20 |\g2

9P | Y28 \gx| 9285 | jqas

05 ] 4390 19191 429 [ 187

U | bleh 11a29] 0SS’ ] 193S [aona e o]

127 | (237 19791 L%22 1530 Bz &

15F | .70 Q206] . LI0Y | \EAometsier.gdy

IMF | .19 921 L1272 |6 24, D 0 BT

15F | a2 AL, Y 1S 20 I Y

IbF | %A 15133 LR0b 1%$4D

F | (b5 241 ((,5Y 940

1%¢ 1 L6492 [1935] .Lwa0 | 134

QFE | I8 [ 1995] L 4s | 18T

0F | Wp3, | %k, Lbss _[1273 |

Checked by: NG L= Date: )= 4 - Time:_1909

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME LY | WB DB |[%RH
=) | IS IRV 7 95 (o
L[-4 | 1908 [P0 ? 1R




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: __ | =14-2000  Time: D700 By: NI
' DATE: |~2(-00 |sy: YA 1paTE: | 22120 |8Y: DATE: BY:
BEAKER FIRST SECOND THIRD
WEIGHT TIME WEIGHT _ TIME _ WEIGHT TIME
v\ 1054903 | 2120 (105, 4406 ) || 215 )
U | 10461708 g Qo2 iz |/
U2 | 107.2607 | 4122 | (101200 ) 1218 |rJomu Facsrm
Wy 1101970 (223101007966 1 2a [\ R¥4
us a492938 |21241(9y,4%03) [(220 |)
Y | 106.051% 2125 dow.0s)3 ) hzz] | )
47 | 107.0394 [212¢]107.0260) [izzz |/
Ug | 923532 | 2/271Ca1953%) 122y | nJom H 3T
4o | 1082305 121281108 2602 Y 1225 [\ R#4
0 | qe.53Lg [2129|(Gusitd) 1226 |)
S\ 1ot 800 17199 | 104 875’3 1227
=Y 101,501\ 2130 |[Q0T.5000) |12 2%
3 | 105382 [z [Llog 7378 ) |12 74
S 1 100.2129 (2132 (C107.2124) (1219
55 | 43438k (133 ] (45.d958) [12 20
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME 8Y wB DB | % RH
-4 T alis [ awed] [ 179 [ o) [Checkedby: ~fo 0/
75 1210 |Weed N [ | [pate: - 2% =D
' ) Time : 17240




\ 8 A\ | 2
N 7 ch | LT N R [ossl | te- €
T 9 Ve | CL IEsEEN N EZALER! 2
/ G be | LL /J |7 [QarL | Y- L
! uoIss9 uoissa
HY% | 4a amM Ag awil | orea mc_%_ew HY% | 4a am Ag awi | aleq mczm_sw
SNOILIANOD TVLNIWNOYIANT WOON TVIS
PN | PR ) | A [ bel| BR[| | $2A| WGl
| — )
P |78 | O\ T L ChL B IECRE [ 5-1 | @bhU | 60| BZA| 78T
WIENYY b 1yblapn #
Ag | awiy | @leQ pPayL Ag [awnl | e1e@ puooss Ag |swi | aeqg Is4 Ag [swil | syeq | JoNI4
AR LSS TV 118 ?\hﬁm&a TA1755 RS 57-1] o %
. — | )
DS e- (32 N8 [z | Tel] oege R0 Vg0l | 22711 bh
_ — o — : .
RRES | 11583 Ch PR (o2t |- Zh3L°LE AR Ifnae [BC1| 3h
== <.
RN
PN [pSST] I [(Top PCOT WNA TG O 1 | BZR LA e[ pho6 [ b2 1] Lk
I
MR|E=5T] 1 2-\ (0691 90D R 0| %A [9301' DOl [fkplestl 57| 2A
JubisM b Wbiam w #
Ag |awiy | 3leQ PAYL Ag |swil | aleg puodag Ag | auny | @jeQ 1sdi4 awi| | syeq | sovesg
§c RZ - :3lva X :NNY Ul Q\NMMR ~3+OA} :LINN

SLHOIIM LNVLSNOD : €-v # 1L33HS v.1vd IA0OLSAOOM




Dates: From 10 -10 ‘?9

WOODSTOVE DATA SHEET #4-4

Scale: __ Sartorius
Through__|-15-2000 SCALE QA SHEET Model: _A1205
§N-:_37010004

100g 10g 1049 100 mg Dry "Wet
weight weight weight weight Tech Date Time Bulb Bulb %.RH
99.9%9¢ | 10000 | _1.0000| 0959 | WFu 1040\ 18%¢] 71 | /7| 40|
100.000] | 49499 | . HF77 | JooD | BuJi0-11 3ol 15 | N1 Y5
(00:020 1| 10.0000\ ), 0a0) | . 1000 | Mur i3] /640177 /| 47
- [(999999 " 9.7 9] 1000l | A% [k | 10431220178 | 7 9%
LA g ] 0000l | 0001 | 4000 B | palinsl 70 1S | YT
C Ln0.000f | 1000011 L oopnl L 1oo] | - 195171 1 ) [4Y
08,003 1 19,9001 .04 JON1 Wk 1 4HST08%0] 98 |/ | YS
100.00001 9.0999 | .999(, | a8 [CxK [iofis|isds] 1L | /| 48
100.000L_[10.0001 [ 1.0000 | .i001 | Tiofie [1140 | T([( 47
atF ] 9999% | oo | .o (M o2& nasl 27 | N | Y%

- 00 ] 10,0000 277 (W -V L )31al 721 ] | Nk
1 99.99Y] T | o998 0997 | B IS 10 | 7 1 T6 | -
(9299 41,9997 72921 oo 18] (23 18D I8 [ [ |49

19299999 9.9997] .999% | . 079 | phwl 24190 7 T\ | Y9
110000001 9G49991 ) oono| 0G93 | JAwl D-zel Nas| TS5 N | 43
[v.ovo0| 1.999€ | 9998 | o7& | & U2 1ss1 78 | /| 43
100.00001 94998 | 1,000] | 00T |85, (11781540 78 | (| 44
100 000N 1,9994 | /.0800 | 0799 | M| 1222 1935 27 | N\ 1 47 |~
[noooll [0.000p| 9999 | . 0999 | #&y | 138|199 75 N
99 9999 49999 | 19797 | 0999 | WA 1721945 76 JACCH s
- Weooooal 10,0000 [.0220 | 1000 Mupi27S | 140195 | [/ 12X Xk
99959 | 10200 9999 | 0777 | M 1121 1AD] 946 | | ~
ooe] genpsl 9997 oo (WA 2R1Q00l 77 | N\ | 47
- avwas [ 9.99m| a99%] 0999 (W [ 224 nsolag | T Vb |
11000001 | 49999 10600 | 0997 \ s d 27 IBSE | R | / | Yo
\0p.00001 § 4799| ),0000] ,0AK | M [|22|AH0|TE | [ | 9]
lopcpool 49969 | 9%q | 100] [RUJIRSINYIO TS | N | DT, ey
.99 449999 | L.oooo| ,oaas | )\~ | IRSDI =8 11 2 | e
oo a9 98| oo | M| 1-2182|25 | 729 |
1000 24995 | (omol 079 | Wl -2 (2035|195 | | |39 |
100.0002] 10.0000| 499% | 077 [ ¥ ] =% 11820177 | N\ 149
V000 2.9998| Lopo0| 1000 AJI T 2s] 1a | 71 Y4Y
i [ /0,000 T 91,0000 068 [ Ma [ 1= 19420l 02 | [/ | 43
[op o] 10.0000] 99981 . 0499 (ol -1 1 pss] 7. | N |4
100,000V 1100202 | 99| joop [ BT 1T G200y | 7 [ 9Y
J.uyy 119000z | gk |, oi (WA 1l 1200 | (Y3
100.0000 | 9,9999 | 90 | 0999 | &Y 1591 | Y
o000l 10.0000 | 9997 | 0931 1-1511%351 1) 9D




Dates: From1=11-2000 ' WOODSTOVE DATA SHEET #4-4

Scale: _ Sartorius
Through SCALE QA SHEET  Model: _A1205
SN :_37010004
- [ 1oog 109 1.0g 100 mg Wet | Dry
weight __Wweight weight weight Tech | Date | Time Bulb Bulb | %RH
jpo. 000 | 199991 ) oooo]  OAE | Dyl -1 1850] 7 | IZ [ 2% |
[00.0001 9 fA97] 99% | 0999 [ N 1= [A1S] ( T4
100000} | 10.0001) ,999%| .AA9% [ w4 ] T2 VLin 3|4y
| 100.Cool | 959 | 1 ooon |07 | Wau)[1-24] 1205 2% 149
- 0.0000 999991 |, 9000 | 000 YRl (27155 18 |4y
1999999 9.999¢€| 1000l | 1000 | New] 12514125 71 1932 |-
0011 10.0000| 99491 jooo | tw (V242100 i) %;_ |
10000001 4.95%9] 9499 i | WA 120 [ 2210 27
@ real 49992 Lo | oo [ &3] (158D 777 143

TN TN T YT

A ™N

\ =

_,// F\' \_/

- /\\ ] Ve . 7 \1




BLANK PROCESSING DATA SHEET # 5

UNIT : _QB’(UL,%IE RUN ; ‘7[ _pate:_1-2%-00
BLANKS DONE :__| 2-"2.7-99
BEAKER A B c
200 ml ACETONE | 75 mI DICHLOR | 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA
LOT # LOT #
rvaLweieHt | 0%, Qp(] | 100200 r
TAREWEIGHT | [0%,900% | 10b:20L L | 10LAWs |
NET WEIGHT 1 000% 001 | .00)5

TARE BEAKERS INTO DESC : TIME : \|* 33 pate: 12-20-99

sy N /DATE . /223 BY AAUDATE :

DATE : BY:
BEAKER |1 STWT |[TIME  |2NDWT |TIME | 3RD WT | TIME
|51 940 {og900) 1948 |
8| 628 12Y] (Ibb3up2]) 1949 |v
c | 36| 1942 (1069650 19D |~
FINAL BEAKERS INTO DESC : TIME : 1320 paTe: 12-2M -9

pate :_[EWay . W pate . 2258y Wi, pATE 1277 BY ;P

BEAKER | 1 STWT | TIME 2 ND WT | TIME }B_J;LWT TIME
A |108E7A| 2024 |]0890ib] 181G gogﬂoﬂ 229
B |106,20H] 2022 1042677 1517 (1063072
Cc 103 2073 [ 10696700 |18 | A
e e 4
TARE QC FINAL QC
e pENL TLTIL T Teuned 2 TIolE
VORISR A RNEISEA EZENENANIESES
l) 172911200 My }w iy |




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
UNIT:_JoTUL 30 R T RUN - 4 pate: | - 28-00

BLANK CALCULATIONS

Acetone : 00O g+_200 mi= 00060 Y g/ml

Dicholoromethane: __ Q0! [ g+_75 _mi= L0000 5 g/mi

Distilled Water : 00l g+ 200 mi= Q000K g/ml

FRONT HALF CATCH

Fters:_ 0818 “g- | 7 (o000 ay=. 01 < g
Total Catch # of Filters Blank Value / Filter

BEAKErs: _ 0577 “g- 3D ( oosrodar= _ 0STH ~g
Total Catch ml Acetone Blank Value / ml| Acetone

. 7~
TOTAL FRONT HALF CATCH: __, (392 " 4

BACK HALF CATCH
FILTERS : _DZA | 4. | (0000 g)=__ .0Z29] 4
Total Catch # of Filters Blank Value / Filter
BEAKERS : _ s -
Acetone:'”O/ g- IS (,UCDQOLIQ_F '/00134 g
Total Catch miAcetone  Blank Value / m| Acetone .
o, 'oO\\ -
Extract: +03S | g-_75 (,00001 qy= D340 g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
/ ol -
Water : ~0L/Z g-_29< (L onopo%q) = OH0Y g
Total Catch ml Water Blank Value / Water
TOTALBACKHALFCATCH: __ 21729 ¢

TOTALCATCH: _ . 2521 g

P
%FRONT HALF:  37.53 %
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TEST DATA SHEET # 8
UNIT : :TO‘ML‘H‘&CBIE RUN:_Y pate ;_|-28-00
Test Chamber Air Velocity Start : ¢ Stop : /@/ Avg.: Q/

Pe:wB:_(nl 0B: X)) = 32 “4rul.| % Ho0
Post: WB:_b 0 DB: Y0 Z'c) 'M%RHJIO %HzO

Average : 30 oY %RH ' 05 % Ho0

Wet Bulb / Dry Bulb

Empty Stove Weight (ibs) : — w/ stack & oil seal : Wet: ~ Dry: 35(91

Kindling Weight (Ibs):  Paper:_+ Wood:__ 13
Preburn Fuel Weight:_{0.5 + (,,8+ ).+ 9.5 Total:_34Y.Y -
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total ;3§‘ B

Coal Bed Wt Range (Ibs):22.0 - |.lo " Scale : 358.4 ~. 358.0
Upper : .25 x fuel weight : Always round DOWN to nearest tenth

Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : el
Maximum Coal Bed Removal (Ibs) : (( 2,0 +_ L6 )+2).25=__ 4 ~
Upper Tower

Test Fuel (.75" x 1.5" x 5" spacers ) = “D pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 4" 145 4 3.0 ~ | 100.0"

4" x 4" —_— —~ — —

Test Fuel Weight : _Mlbs

Estimated Dry Bum Rate : At ’
3.0° -(BO X\ \I¥N, ) 60 | | L 7 wgrnr
2.2046 “2“ -
) TIME _ _
Estimated BTU's/hr: 19,140 x 1(‘8;5 X {)(B{a{é = )BL{% (‘07 BTU's/hr

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



WOOD STOVE OPERATING DATA PAGE #9

Unit ; _JLDWL#\:’)C«E)IE Run : Lzl Date: | -4 -Q0
FIRE STARTED;_Of 43
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

» (3 A at start of preburn.
SECONDARY AR : N /A CAT BYPASS : N,/ A
CHARCOAL BED PREPARATION :

Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 75 sec.

TEST:

DOOR wide open during loading ’é‘ ' min.jo sec. oy

PRIMARY AIR : Opened full for first %> min., then set to,run setti’rj of ( 3 /'b)
/A

SECONDARY AIR ; N 'IA CAT BYPASS :
EAN:
during warm-up ON/ @ uring preburn
__minutes of test ON/ balance of test run

Fan speed set at 0\'\/ A
WOOD DATA: KINDLING: A mix of the grades listed below:

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

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

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

1st warm up / pre-burn fuel charge ( 0.5 /Ibs.) added at @8 S
2nd warm up / pre-burn fuel charge ( <~D X /Ibs.) added at 0950

3rd warm upfpre-burn fuel charge ( ) O /lbs.) addedat_[099
4th warm up / pre-burn fuel charge ( Ci S /Ibs.) added at ~1155

5th warm up / pre-burn fuel charge ( Ibs.)* added at
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TEST DATA SHEET #10
Unit : JC}HAL. :&3(',5—31 Run:

Room Temperature : 10 oF

Uncorrected Values are corrected for room temperature : Yes

Date : I‘QQCD

Correction Factor : Crtf

No_ Y

Time Test Fuel moisture reading taken: _ /{30 -

Calibration Checks : X v Y v

12.0_{2.1 22022 1

pc # Dimen. Use TOP

BOTTOM

SIDE Avg Corrected

Uncor | Cor. Uncor. | Cor. Uncor. | Cor.

—

1 2 KIS 1397 w0 l.k] %0 (95 [T.LLT
2

3

4 2"x4"x8' P 22.0|1233]| 2.0 22.‘5’ 2.0 22§ 22\q00
5 [ 248 [P [ 70|84 215 231 |7133.|25.2]24, 00
| 248 [P Ixo|2¢rlars [ 1225 |24 1 T23.907
7 2'x4"xg" | P 70 Yot
8 | 2'xa'x8 | P

9

10

11

2 | /T -3 (183 ]18.0 [19.27 8.0 1192719.033

14 gy gy i

2.0 21|40 22520 0 Uy 121.763

18 12!

Xl 1
B2yl 1 1Bs [204 (20 0] 204 15,5 [209 120 03

”"

—r

A3.5 12521235 12521235 (252 1 25,200

2l 0LF

20 [ Spacers [ T [13 s{|q.87] @

2 1203111 1831 19,000

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

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : q, Lob7 “%| 23,22, “% 20.70LF %
Wet Moisture % : %15 -%| (], 109 - %[ 7.3 %

100 x % Dry Reading

To obtain Wet from Dry :

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

= % Moisture, Wet Basis
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : I'Q'OO Analyte: CO, (15-1)

Source : jGW\L #QCB 1

ZeroCyl.#: 1T X 193713  cone.:
Certified by : _Bhie L1QUIDE

Run #:

0.00 % CO;

SpanCyl. #: _CC 52549 Conc. :

Certified by : Q\P_ LIQU \NE

12.4

Analyzer: Make: HORIBA
Range: 0-25.0% CO,
Flow: 1.5 SCFH

EPA Span Value =25.0 % CO,

Model : PIR-2000

Date :

Cyl. Press. : 1250 ps
Date : 9/_22292

% CO, Cyl. Press.: __/:HO_PS'I

q/22/93

SN : 407069
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO,
Method 28 A = + .2%of 250% CO, = + .05% CO;

, /
PRE RUN Audit: by : AM/Q@L‘W) —Time : _I_M_Temp : _:LL_:F

AL@IT RESULTS

Point Expected Response Actual Response t+ Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO( 00.0 | .000 | 00.0 O0,0’DDZ =075 | -018 |-201
T M9 [ A% 124 [ UaST S| 12272 | =007 o |

POST RUN Audit: by : L) Mﬂéﬁébﬂme : {675 Temp: ﬁ_ F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00'0 70(” TOS—O -'IOiC_) -~ ]
9.6 96 [ 124 [as] ws [ 12202 | - 027 [Slow

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

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

Full Scale Value

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

Full Scale Value




‘ Date: _] —Q-Z'OO Analyte: Oz (15-2)
Source : JC‘)_WL:“B@ I Run#:
| 35 0psi

ZERO / SPAN CHECK DATA SHEET #15-2

ZeroCyl.#: __1 X 19373 cone.:

SpanCyl. #: __CC 572549

Certified by :

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

Flow: 1.5 SCFH

EPA Span Value =25.0% O,

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

Analyzer Output: 0-1.0 v.

Measured by : Rotameter

+ 0.625% O,
+ .05%0;

0.00 % O, Cyl. Press. :
Certified by : _Fhe L) quyDE Date: __Q)22/98
Conc.:__12.5) %0, Cyl Press.: _l_‘[mPSl'
B)QL]QL)]()E Date : Q,/gg,lqe |
Model: 320 A SN: 37400

PRE RUN Aﬁdit: by : Aa%f”‘&'ff;/ﬁ}-mmme: !ZOO Temp:l{__

°F )
AL@IT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 000 ,OO% ,OLH ,OLH 'HO
P28 . 500 (1281 | 12,5 02] 12.5499 029 | (15¢
POST RUN Audit : by : _A W&c?&/vgil ;ﬁ'ime: _M‘J_S' Temp:,P__Z_—S___° F

AUDIT RESULTS '
Point Expected Response Actual Response + Conc. ‘

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 O0.0 .007/ /O Z—L ,OZZ/ /0?9‘
M 2es 500 1251 126|503 12 STY | ouy | 2s¢e

* 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 : |'22‘OO Analyte: CO (15-3)

Source ; Q:OT\/{ gﬁ&ﬁCB‘JI Run#: ﬂ“
ZeroCyl.#: “TX 19373  Conc.: 0.00%CO Cyl. Press. : _’§_§QPSI

Certified by : _Rie LiguDE Date : QZz?JQZ

SpanCyl. #: _CLCS52549  cConc.:__5.08  %CO Cyl. Press. _ﬂ%l
Certifiedby: Q12 L1QuI0E | Date: __9/22/98

Analyzer: Make: HORIBA Model : PIR-2000 SN : 408005
Range: 0-10.0% CO Analyzer Output: 0-1.0 v,
Flow: 1.5 SCFH Measured by : Rotameter

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

' ~/
PRE RUN Audit: by:‘/}%A/%A"t% a,’-a';':"k\dTime: IZOO Temp: 7/ °F

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

R0t 000 000 [0 [ oyl 0| -00L | ~000 S 0@
| s08 |.508 | 5.8 |5n4 | Sl S.0L2 | s018 | TgZ

POST RUN Audit : by : &MO(;%é L Time: MTemp : _B_° F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM 9 Difference A%

%
R0 000 000 [000 | n il ooy | - 000, | —aDl, |-O!

SPAN| =49 | .508 |5.09 07 |.507 SzO’]’L ~00% [ 032

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

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

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




ZERO/ SPAN CHECK DATA SHEET #15-4

. o Date:_| - Zg ~00 Analyte: SO, (15-4)
Source ; jO‘l‘M L diéCLEﬂI Run#: L)L
ZeroCyl.#: IX 19373 Conc.:  0.00ppmSO,  Cyl. Press.: | DD psi

Certified by : A\ L QUINE Date : 9[2.2_'/99

Span Cyl. #: _CC L,T4TIS  Conc.: |20  ppm SO, Cyl. Press, : .__’ZﬂlPSI.

Certified by : _A12_L1QUIOE ' Date: __QJz2/98

Analyzer: Make: HORIBA Model : PIR-2000 SN : 403019
Range : 0-2500 ppm SO, Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit:by:_yZ) é()ﬁ&(/{‘tg%b Time : | )SD Temp:l_° F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM PPM Meter DVM Difference A %

ZERO | 00.0 | .000 | 00.0 O] ool M‘uoqg ILPS] ZD)
|36 | sot| 2w 3] G5 1% 5 T 1

POST RUN Audit : by : AM U Fithe : IQBOTemp: 2& °F

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

ZER81 7000”7000 7000 [ 9o [ op | 9.44 14.49¢ | \S8D
SPANIS0.4[.504 [ 1200 | 50,1 |50 251,943 -—<g,157 =5l

+ 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: JOoTUL FACRTE run: M DATE: | - 28-00

Thermocouple Check :

TIC#1 — _°F TIC#13 S0.S oF

o TIC#2 — °F  TIC#14 4.5 oF
1 TIC#3 49.9 F  TIC#15 Shy oF
| TIC#4 46 F  TIC#16 49, 9 oF
TIC#5 4s.4 F  TIC#17 44 g °F

TIC#6 45 9 °F  TIC#18 49.7 oF

TIC#7 4.0 F  TIC#19 473 oF

i e TIC#8 YL °F  TIC#20 438 oF
| TIC#9 4.5 oF  TIC#21 a oF
TIC #10 4153 °F  TIC#22 — °F

TIC #11 43,2 oF TIC # 23 4.4 . of

TIc#12 __52.L oF TIC # 24 - of

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

— ~
ZERO. Y FAd 100D o zERO _I.S oFDifference_ O 7S %
SPAN:1490 3 oF Adj.1020D. QF  SPANZ3S F Difference_d 1S % ~

Thermocouple Readout Pretest Linearity Check

0 =00 o 200 =200% o 400 =_3990 °F
600 =_(,0l3 o 800 =R0lHY °F 1000 =[OCD.S °F
1200 =_1198.] oF 1400 =13990 o 1600 =I5HG oF
1800 =]900.0 °F 2000 =2000.0 oF

1]

i
Sample Train Leak Check Pre__V,/ . Post__ ./ '
C-gas Train Leak Check Pre Post__/
SO, Train Leak Check Pre  V Post .
Static Gauge Zero Check Pre __V Post

Scale Check Pre: ¥, S, ‘D/ — 5,5 ’
Post : 2031 —35K. |

Stack Cleaned Prior to Test Run : YES NO X







TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 2
MODEL: 3CBII DATE: 26-Jan-00
I R Y R R R R R R R R R R R s A2 R Y R S S R R R R 222222 2 2 2 2 200
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. (o) Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) ( %) PPM
0 942.500 0.150 88 1.24 4.90 475
5 944.000 0.440 88 0.45 13.00 275
10 946.652 0.190 89 0.92 4.80 425
15 948.377 0.210 89 0.84 5.60 400
20 950.209 0.320 89 0.57 11.60 325
25 952.467 0.370 89 0.24 11.00 300
30 954.903 0.370 920 0.34 11.50 300
35 957.353 0.370 90 0.36 11.70 300
40 959.803 0.370 91 0.37 11.90 300
45 962.262 0.360 93 0.25 11.40 300
50 964.738 0.360 93 0.09 9.70 300
55 967.215 0.360 94 0.10 9.70 300
60 969.701 0.310 94 0.12 8.80 325
65 971.963 0.270 94 0.14 8.30 350
70 974.094 0.230 94 0.63 7.00 375
75 976.084 0.310 94 0.43 6.70 325
80 978.379 0.310 94 0.54 6.40 325
85 980.674 0.270 94 0.71 6.10 350
90 982.805 0.310 94 0.74 6.00 325
95 985.100 0.270 94 0.88 5.70 350
100 987.232 0.270 94 0.93 5.10 350



Jek gk kokokode gk ko dkodede ok ke ke de ok ke ek ok ke ke ke ke ke ke ke ok ok ke ke ek ok ke ke ke ok ke ke ok ke ke ke ok ke ik ke ok e ok e ke ke ok ke ke ke ke ke ke ke ok

’Jotul

TABLE 2---RAW DATA

CLIENT

MODEL: 3CBII

METER CAL. Wt. WOOD
FACTOR (Y) ------ 0.989 BURNED (LB)
BAROMETRIC WET, FUEL
PRESS. (Pb) ------ 30.3 in Hg MOISTURE %
LEAK RATE Wt. PART.
POST (Lp) ------ 0.000 cfm COLLECTED
WATER METER

VOL. (Viec) ------ 85.7 M1 VOLUME Vm
TEST HC MOLE
TIME (MIN) ------ 100 min FRACTION

TEST No.

DATE:

2

26-Jan-00

18.506

0.3478

44.732

0.0132

Lbs

mef



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 2
MODEL: 3CBII DATE: 26-Jan-00
hkhkhkhkhkhkhkkhkkhkhkhkhhkkkhhkkkkkhkhkhkhkhkhkhkkkkkkhkkkkhkhkhkhkhkhkhkhkkhkhkhkkkkkxkk
AVG DELTA AVG PRCNT

H W ------- 0.31 in H20 coO  ------- 0.52
AVG METER AVG PRCNT
TEMP. Tm ------- 92 deg F co2  ------- 8.42
AVG PPM AVG BAL

so2  ------- 337 PPM co2/cO  ------- 16.24



TEST No.

2

26-Jan-00

630.748 dscf/Hr
&

10.51 dscf/min

0.0081 g/dsct
5.11 g/Hr
0.41 Lb-mole/Lb

2.85 g/Kgdry

fuel

TABLE 4 ----- CALCULATIONS
CLIENT : Jotul
MODEL : 3CBII DATE::
khkkkkkhkkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkdkdkdhhkdhkkhhhkdddddkdkdhdhkddkdkdkdkkhkkkhkkkkhkkx
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 42 .90 dsct FLOW Qsd
VOL. WATER : PARTICULATE
VAPOR Vw(std) ---- 4.034 scf CONCTRT. Cs -----
PRCNT PARTC.EMISS.
MSTR Bws ------- 8.59 % RATE E
BURN MOLES OF GAS
RATE BR ------- 1.80 Kg/Hr PER Lb WOOD Nt
CO EMISSION PART.EMISS.
RATE = ------- 109.54 g/Hr RATE
&
60.95 g/Kgdry

fuel



bl ezo b il

LY S ——

TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 2
MODEL: 3CBII DATE: 26-Jan-00
Ahkhkhkhhhkkhkkhhhkhk kRN KA AR KKKk kkhhk Ak kkkhhkhkkk ko hkkkkhhkhhhkhhhhhkkkkkrk
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. ‘ RATE VAR.
Ti vm PR AVERAGE
5 687.9 97 100
10 704.0 99
15 706.6 100
20 706.3 100
25 707.5 100
30 704.1 99
35 707.5 100
40 706.8 100
45 707.5 100
50 711.1 100
55 710.7 100
60 712.6 101
65 702.4 99
70 712.5 101
75 712.9 101
80 712.6 101
85 712.6 101
90 712.5 101
95 712.6 101
100 712.9 101
105



Ent!
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COMPUTER INPUT DATA SHEET #1
Client : :rogm. u g A ,ﬂ\.)c,- X
Address . 400 RIVERSIDE S’T’]\E'E'f—
YoRTLAND . ME 04 |o4
Phone :_207-797-5514. «: 201~ 772.~ 0523
Run No. : & Date of Test : \"ZU OC) Burn Rate : l,79/) i
Model No.: 3@; [ min CImin-1.25 [Jfan

Stove Type: [ Cat E NonCat [] Pellet gf1.25-1.9 [ max [ insert
Dry Gas Meter: Y Factor; ng ] Post Leak Rate:_« a)&;fm Time: r‘min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: . L‘ U132 o
~ (00.000) (Data Sheet #2) ‘ P
Stack Flow: I'O ‘/63,) dscfm AH: . 2 0 é in. H,0
(00.000) (Data Sheet #2) (.0p0) (Data Sheet #2) _
Barometric Pressure: 30 ‘30 in. Hg
(00.00) (Data Sheet #2)
Svi'g
H20 Captured: . /9
(00.0) (Data Sheet #3)
Total Particulate Catch: / 51/ 7? a
(0.0000) (Data Sheet #6) _
Flue Gas Moisture: g \ @Oo(ﬂ% --
(00.000) (Data Sheet #7)
- Particulate Emission: ' ZS Z gfldscf
(0.0000) (Data Sheet #7) '
Ambient Moisture: ) ( 7/ %
(0.00) (Data Sheet #8) .
Stove Weight: Ibs
(000) (Data Sheet #8) |
Total Fuel Consumed During Burn: ?. I Ibs
(00.0) (Data sheet #8)
Fuel Higher Heating Value (dry): BTU/Ib
(0000) (Data Sheet #8)
V4 s < ) —
Fuel % Moisture (dry): Q/ l . 1) 0 7) % (wet): I X DO(ﬂ %
(00.00) (Data Sheet #10)
Stack Static Pressure: - 05 | 7 in. H,0
(0.000) (Data Sheet#12)
- /
Temperature (Average Room) Combustion Air: gl oF
(00) Data Sheet #14) f ,
Stove Temperature Change: -+ k}} ‘

(00.0) (Data Sheet #14)



METER BOX DATA SHEET PAGE # 2 Page: ___1_of |

UNIT: _JoTWL F3CRIT RUN: 2 DATE: _| -2l -00O
o Meter Box: @" Y Factor: Ol?q
53 Leakchecks: _)_lp_ "Hg @_99Z cfm "Hg @ ofm
|5 v Hg @_+220° cfm " Hg cfm
Inject SO? @ 100 co/min.  Nozzle: Probe @ 3/8" od  Initial Volume:__J. SO0
ROTO: PRESS: |, SAMPLING RATIO: 34 = BF 30,30
. METER SAMPLE STACK DELTA |METER| S02 [ROTO|PUMP
MIN| TIME " READING MDCF DSCFM TEMP PPM | TEMP | VACC

H
o 1143q[992.900 | —— [1.25% [S [9¥ [YIS|¥Y [1D
5 | 35 [944. 000 — 12.533 1. 4Y |B¥ |25 |]¥ |20
0140|940 .52 1996, (S 18.AT 119 139 1425 (89 |10
51 451949.317 [948. 3 [3.60y [ .21 & [doo 89 [1.0
207 $0|950.26A 950,209 [10.5%9 |32 F) [32s [89 |20 ]
B 35952 dLg 9sz. 4L 90T .33 [39 300 [37 [zo
0 11550[954.903 [954.90% [11d51 |.3F] 90 [0 [Q0 [2.0
31 £51957.353 |19572.353[11:4s1 .37 [90 [%0 [9p (2.0
91 1p{9s59.803 [339.303 [|l.430 [.33 |91 [300 | G1 |20
$1 1512202 [902 262 (1,233 |3 163 [3e0 |53 (20
01 201964.73% 964728 [11.38% | 13| 93 [300 [93 |20
51 251907 20s [ 2SS [113L3 | 3| 99 [300 |94 |20
ROTO PRESS: "LO TOTALS: lz‘)‘ 032’ ‘38'} ,083 BP.: 30 30
80 11530[9L9.70)  [969. 701 [10-493 |- 31]9Y 325 (94 [2.0
81 35[071.963 971,903 [B,49 [ .13 1494 30 [Y4 [2.0
0] 4ol 099 |NY 094 [q.09y [23 94 |37s |94 |20
B s, 059 (970084 (10493 1.3 | 9y [325 |94 (20
801 50 37%.379 [118.379 [10. 493 ]3] [9Y [3t5 199 [2.0
| g519%0. (1Y 1990 L1y (7294 | 2> [94 [350|9Y [2.0
% 1 )boo 937 905 |992. 505 [10-493 .31 | 94[375 |94 |20
%1 051985, (00 [985. 106 | U4y | . Z2F| 94 [350 |49 |20
1001 )519%7.232 [937.232 {9,744 |,273] 94 |350 {94 |20

105 qp, 042 [2.55 | 346
110 1928
115 ' /"2,,\

TOTALS:|217.0M [(,, 42 | g7 [MAXVACC= | 2.0
TOTALCuFt |4 )3 7 TOTALS! |y 33 1 | , 30| 55 Z|AV6-BP: 30,50
/ /

P




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unT: Jotol 2381 gun._ 2 pate ;5" Zood
scALE |  weiGHT
scALE check| LEVEL | ZEROED 205.0 g 295, 0
INITIAL : v v 590.0 g &%0.0
FINAL : / v 885.0 g 888, 0
IMPINGER # 1 #2 #3 _ #4
FINAL WT L., o | 5990 |515.) 3065
INITIAL WT <953 <93. 1 S13. 4 26.{
NETWTGRAMS | (77 5.9 -0 (0.4
TOTALCATCH:___$5 ) érams Ho0
FRONT HALF

BEAKER # i
FILTER # I3 F DESC. ACETONE
FNALWTg | . 75Ya |7 FNALWTg | TY: Y g7
INTIALWT g | /&70Y - nmaLwrg | 9446 6
NeTwrg | LOFYS g NET WT g 024

voL. DESC. m| /OO

BACK HALF

FILTER # [36
FINALWTg | 4935
INTALWT g | 5795 -~
NETWTg | 0597 .| -
BEAKER# | 37 3% 39 4o
DESC. ACETONE | METHCHLOR | H,0 H,0
FINALWTg | |D(1(%0] 0%2?[3 91,1024 | 1064977 "/
nmaLwrg | 106 LAO ] 402537 | 400412 11106 HT07
NET WT g A040 1 027S| .03 D24 QOﬂL/
voL.DEscm| [15 ~ 75 10 - | MDD 10) -




WOODSTOVE DATA SHEET #4-1
INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator:. Date_ ‘O’ZQ% Time: 17 78 By: M‘ﬂh\' /

Manufacturer: 5“"% Grade™ 26 GLASS Front Size: 1loM Lot No.: Z-BAZ
Back Size: L2 U Lot No.: % BEI i\
FILTER DATEJFI\RS'I" IBLD\ = IDATE'sec’o}NDlT‘, %‘;{é{"@ﬁ'ﬂmT— Y
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

1A H2910 @] wvea)l g [ooratees
126 Y316 9iZf 4313 199 [Teruizesmr R#

156 4799 131 J29% | %20 |Ton #3081 P#7

R, UA0 6 ITY [ 4260 IR 2| [Bowc#30pTE f3
|58 U313 QIS N312 1427 e #zoam e

lbp 4219 Kl Ym\S 1972

Op | 4298  [Gie] M27 1973

183 | Haez  [14917] 4260 |2

A5 Y 2%% \ G5 4235 [KLS

2 [ da90 119191 929 | 1%k

(F | Lkl @22l 0658 | 1935 lasna fap o7y
12 | (227 [1979] L&z [ 155 e &

132F | .07 40| . L0 \ DA N sk 2y
IMF | .19 9% L1272 |6 24 o0 BTIE
15F | > 3L lY 1929 BowBsep T P4
16F | LA [ 192%] (%06 | 194D
19F | (bS] \BU| 58 | IR0

%6 | L6492 [1a35] a0 | 18

Qf | o144 [1925] (145 |81

10F | WS s [ 1926] bb5s 1245 |

: g Date: ) \‘ L‘ ’Cﬁ Time: lq 05

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | LY [ WB | DB [%RH
-1 T IS I ] /7 197 Ll% |
L[-4 [ 0T [P0 7 S1ZRIR




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date:__| 223 99 Time : CMS’ By : \W( 7 |
paTe:_|2-2Y By W foate. /C-2S  |av. D60, Joate: /72-27  |evii L
BEAKER FIRST SECOND THIRD
WEIGHT TIME _WEIGHT TIME WEIGHT TIME
2o 11010330 [ 7006 [Sso1. 3300 [[4D2 | | Jona#3cp g#d |~
2] 11002127 20071 ob 2] ) (1503 —E=—""T—~
5 105471 2008 | T, M2 | [§04 Klos 1488) 11220
ZC 109,453 [ 2007 [ Qo 0S50 1005 | ——
40 | 10713583 [20(0] 1072599 | 1905 1102 3Ly 2] 122)
N — el V]
21 [a5.555;, [20] 95,5692 | 130K _98. 5590)1222)
22 11078 [201) |07, 8689 Jgo7 | ——— | A
22 | \0109%0 2002 | Clor %) 1907 ~ienu*aeear |
240 11064707 [zas [ (oci [ 1%0s ] | R¥ 1~
25 14656720 |70W | (Qusezd)| 1%m |/
2 | Q44620 72015 (94 461621910 v
27 [ 1006076 701, L0&E | 131D (Fou&g}ﬁ%}
22 1Qb.2s42. | 2017 ?gztz,zs'z@ 16! g
= 1a7.140% (i [ CarahZ)] 1417 Doru #sesr |”
Ho | 10k {10 | 2018 )owwg ] RHY v
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | % RH
{1 14s | O]/ | 7l [Ys [Checked by (i hnzhngtay,
12225 11740 [ WA/ S |75 | 24 [Pate: 12-27749 Y
1220210 Iwayl 1L [HE [Time: (9960

4
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Dates: From_)0 -0 ~99

WOODSTOVE DATA SHEET #4-4

Scale: __ Sartorius
Through__|=15-2000 SCALE QA SHEET Model: _A1205
SN-:_37010004
- 100g 109 1.0g 100 mg Dry “Wet
weight weight weight weight Tech | Date | Time Bulb Bulb | %.RH
99.94% | 10.0000| 10000 0999 | bFud 10401 18%¢| 1711 77| 4L |
W) 000] | 49999 | . F7 | L Jogp | Bud]10-] kol a5 | N Y5
199:000 || 10.0000) ) pgpg | 1000 | M [543 /690177 /1 47
299997 | 7.7 1 0p0l | 498 [Mke | 03l 220178 | /|48
29, ] 10000l | 10001 | 4]ood W& | o 05ps 77 [ Y
o La0pal | 1povol| Loopn | L 1od) gw/ 20 e ke Yy
CLLop0hie | 19,9001 ), 00] | o)1 Nk LiHS[08%0] 9% ] /| YS
100.0000( 9.9949 [ 999, | MmaR [Cx¥ [ofishisds] Tl | /148
100.000L_[10.0001 | 1.0000 | 1001 [cK [19ib [1140 | TL|( Y
acr | 99995 oo | .oa e [Mw | & n3sl 27 | N\ | 4%
o gpomd] B | oA dEe [ I ) al 73] T 1Y% | -
L92.9RY| Tl o998 0797 |BA A YISl 1L |/ 1 Yh | -
92.9%7| 1.9977| . 72921 oo (A 122 BT | [ | Y9
219999 92971 9998 | . 0729 [ paw/l 1241405 17 |\ 49
1100 0000) 9949491| L conol OF9F | JHuwl i-zel Nas| 751 Y | 43
fov.ocool 9.999% | 9998 | oL | @ [ U22]1S8] 78 |/ | 43
100.0000] 149998 | 000l | 4001 (15, [ 11zglisgol 78 1 [ | 44
106 0000 1,999 | /,0800 | 079 | ke 112221 1935177 | N\ | 47 |~
[n2o0 1] J0.000p]| .999F | . 0979 | Hy | 1281 194<] 75 NI
99 9999| 49799 | 12997 | 099 |¥% |122411945] 76 /145 | e
| 100,0002) 10.0000) [,0000 | 1000 [Mu177S 11740195 | [ | 2K X Hee
Q9.9%9 | _16:0000| 9999 | 0977 (M, 1 1224 [1A0] 74 e |-~
1000000l QGRAZ| 99991 100 (VA 177871000 77 7
49908 | 1.979 a99%| 0977 | M | 228 1NSOIT1% J1 b
00,0001 | 4. 9949] 1.0600 | 0797 | M J 3l e | / | Yo
\00.0000] § 595 1,0000] ,0AX M 1721 H0R | (|47
log.corol 49969 | 9491 o 100] [/ 231 47 | N | 37
99.9| 94999 | L. 0000| ,o%4 | \ -] [ I8 S0i=9 1| 29 | deme
10000 Q.997 _Fag| oo | Ml 1-2B2s | /13
100050 24995 (ool .09% | Wl 1-2 [203¢[ 35 | [ |39
10000021 10.0000] 499% | 097 &&= | 1820 |77 NIET
W00dl 1.99981 Lopoo| . (op0 [MAJ| 1912028 Q| /1YY
100,01 [ /0. 000 | 17,0000 OA8 | ha | =i )91 T2 | / | 43
o omt] 10,0000 9998 A9 el -1 pss] 2. 1 N 149y
100,000V [ 10,6002 | 99| 000 | BALYIT-IT1Z20[ 07 | ) | Y
J00.030) | 19,0007 | 9P | DA [ WA 1l ][0l A | ( 1Y3
100.0009 | 9,999 | ,99ea | 0991 | WPY1HRIA3S] 1 > Yd
(00.0000] 10.0000 | 9997 | 091 15113351 171 1 YD




Dates: From]~11 - 2000 ~ WOODSTOVE DATA SHEET #4-4 - Scale: __Sartorius

Through____ SCALE QA SHEET Model: _A1205
' SN : 37010004

100g 10g 1.0g 100 mg Wet I')ly
weight weight weight weight Tech Date Time Bulb Bulb | %RH

| JOO.000) | T1.9997] |, 0000 .0A8 | DI -1 1 18501 7 | L | 2%

000001 4 AT ga% [ 0999 [N 1= 1ANS[ | 17| an

1000001 10.Q001 | 999% | .095F [iyae [ TZ2 11215 24y
|1 Coop j{@g Looon | 07k v@j -2 Jég '_7% 99
- {00.0000) 9., [. 0000 [O0O | W) 1-27 :
1999999 9.999¢ 1 1.000l | 000 [Newl (2514125 771 192

| e0.000[10.0000] 998911000 | by 124 2460
L 100-00001 4.95%9] 9499| a0 | WP 1202210

Qe 4.9%9%1 o | jop 1 [¥E,/[1-3) [T56D 17 143

AN

» /\\ . /‘\ N R \.

—

=0 %;
27



BLANK PROCESSING DATA SHEET # 5

UNIT : QoTug "’ﬁa '$ IC

RUN: 2. pate:_ -2l -00

BLANKS DONE ;__| Z-"27-99
BEAKER A B c
200 ml ACETONE | 75 mi DICHLOR | 200 ml WATER
,,,,,,,,, FISHER OPTIMA | FISHER OPTIMA
"""" LOT # LOT # ’
envacweisht | [0, Apf] | 102070 | r
TAREWEIGHT | 09,9002 | [0b200L | 10L AWS|
NET WEIGHT [ 000% 001 | .0015
TARE BEAKERS INTO DESC : TIME : 11* 30 paTe: 12-20-99
DATE ;222 BY N DATE : |28 BY WAUDATE : BY :
BEAKER |1STWT [TIME _ [2NDWT |TIME  |3RD WT | TIME
A g sM| 1940 {ogJ08) 1948 |
8 | 6238 19Y] (Ibi3ma) 19499 |v
c | 63697| |94 (106350 196D |-
FINAL BEAKERS INTO DESC : TIME : 1330 _paTe:_ | 2-21 99

pate : [ Wey . W pate : (22SBY Y, DATE ;|27 BY ;P

BEAKER | 1 STWT | TIME 2ND WT | TIME M TIME
A |108%F| 2024 |108S016| 116 (jo8oi) 224 |
B [I06.206| 2022|1067 (817 ; v
¢ [10b2l3 2023 | 1065670 1815 g
TARE QC FINAL QC
RS ANACAE ARG S AR S
Vs ARNES I R N AN G ES
,) 21210 My J} ] 46 |



NET PARTICULATE CATCH CALCULATION DATA SHEET #6
uniT: JOTUCHBCRTT jun:_ 2 pate: | =24,-00

BLANK CALCULATIONS
Acetone : O00% g+_200 mi= 00060 Y g/mi
Dicholoromethane: __ .00l | g+_75 ml= 000015 g/ml
Distilled Water : 0018 g+_200 mi= D000 K g/mi
FRONT HALF CATCH
FLTERS : _,08YS "4 l (0000 o)~ 0%4S g
Total Catch # of Filters Blank Value / Filter
BEAKERS: _ Ol g-_ 100 ( poppoda)= 027 4
Total Catch miAcetone  Blank Value / mi Acetone
TOTAL FRONT HALF CATCH: ___. 10871 7
BACK HALF CATCH
FILTERS: 0521 "g-_ | (0000 )= 10537 g
Total Catch # of Filters Blank Value / Filter
BEAKERS : | _ o oon
Acetone : JOL{O g-_1 15 (,UCU)O"IQ_F 1023 g
Total Catch ml Acetone  Blank Value / ml Acetone .
- , Oo\\ —~
Extract : OIS g-__75__ (,0000I§ q)= 40204 g
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
- , 005 —
water: _,05%D 7. 7290 (. 00p00%a)= 05571 g
Total Catch ml Water Blank Value / Water
TOTAL BACKHALFCATCH: __/£29( 4

TotALCATCH: 3118

% FRONT HALF : 5 ) Z§ -%
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TEST DATA SHEET #8
UNIT:_Jomuc ¥20p 1T RUN: 2 pate:__ -2, -00

Test Chamber Air Velocity Start : (% Stop : /j Avg.: //)/

Pre: WB: (;ﬂo pB:_ /> = UL ~ Ry \«5:/51-120
Post:wa:_[,0 pe:_ 19 = 2 % RH_L ] %m0

Average : Bq . %RH "’b %Hgo

Wet Bulb / Dry Bulb

Empty Stove Weight (ibs) : T wistack & oil seal : Wet : — Dry: 356 -‘ i
Kindling Weight (Ibs):  Paper:___ 2 Wood:__|. 8

Preburn Fuel Weight:_/O. Lo + D .1 + (b, 2+10. | Total:_ 55.0  ~
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total 2 (o. g ~

Coal Bed Wt Range (Ibs): 2-0 - |1~ scale : 3S8.8 ~ 35%.5
Upper : .25 x fuel weight : Always round DOWN to nearest tenth
Lower : .20 x fuel weight : Always round UP to nearesttenth Actual Coal Bed Weight : 2- O o

Maximum Coal Bed Removal (Ibs) : (( Zﬁp?r _+ \33 " )+2).25= .‘f -

Test Fuel (.75" x 1.5" x 5" spacers ) = / (a pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
)45 ] 131 [ s00m-
400 X 4u " — - — S—
Test Fuel Weight: Q. ] lbs
. \\“«"P\ |
Estimated Dry Bum Rate ;. .
%‘\ '(%" X "Z—SO(&) X 60 = I,\’]q” - kg/hr
2.2046 QY
TIME
Estimated BTU's/hr: 19,140 x —%% X {"07;3 = _Z':(o(ﬂ%.gq BTU's/hr

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



WOOD STOVE OPERATING DATA PAGE #9
Unit ; JO‘IA L#;’)C«E)fﬂ: Run: Vs pate: _| ~21o~00
FIRE STARTED;__ (3D
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
(é ?ﬂt start of preburn.

SECONDARY AR ; CLOSED CAT BYPASS : N/A
CHARCOAL BED PREPARATION : ,

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

last fuel, raked and leveled. In stove Z§ sec.

IEST:
DOOR wide open during loading - min_50) sec.

PRIMARY AIR : Opened full for first S min., then set to,run setting of (53//05
SECONDARY AR ___(LLOSEMS cateypass: N /A

EAN:

ON/ during warm-up ON/ during preburn
ON/ .ﬁ first minutes of test ON / balance of test run
Fan speed set at N/A

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

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

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

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either | § or q inches.
1st warm up / pre-burn fuel charge ( H ) . (2 |bs.) added at__ /00D
2nd warm up / pre-burn fuel charge ( %, | Ibs) addedat_ /0O

3rd warm uplbre—burn fuel charge ( CO' 2 Ibs.) added at I I35

4th warm up / pre-burn fuel charge (_LO. | Ibs)) addedat™ 230
5th warm up / pre-burn fuel charge ( Ibs.)" addéd at




TEST DATA SHEET #10

AY

Unit : IOTML. ﬁﬁQ&'ﬂ Run:_ 2 Date : "ﬂo“@t
Room Temperature : 2/ °F Correction Factor ; ¢
Uncorrected Values are corrected for room temperature Yes No_~
Time Test Fuel moisture reading taken : ) \ '“}g
Calibration Checks : X Y_V 12.0_12.0  220722-)
pc# Dimen. Use TOP BOTTOM SID% Avg Corrected

Uncor | Cor. Uncor. | Cor. Uncor. or.
| 28 | KT ST 9.0[9519.01495] 0.053
2 .
3
s [ E s s 250250 [ 2071250 [ 247] 20957
5 | 2 [P 21122 [] 7< ,Q?/I 225, a?j,/' Z?@
o | o | P 1230 (2490 23.0 (2971230104 7] 24700
7 | 2xa"x8 | P N — ""2'7'?,',25?5";’ I
8 2"x4"x8' P
9
10
1" | .
2 ;&"xd”ﬂw T 1180 | i9.2] NSTIZT] (80 [/92] 19.05%
L % %dt{}é T 120512311 210 [225[22.0| 239 22/00
14 ijxl‘V"T 220 12571215 143,1|220[237 55@0
Y 12 1235 7591235 [ 25 21237 19 9 75, 200
16 T G0 .933 -
17
18
19
20 | Spacers | T igo |99 A0 2051 18| 9.4 1970
Key for Use : K = Kindling ~ P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEIT TEST FUEL
Dry Moisture % : /0055 “ % 24/%5?) “% ZQ /)05% -
Wet Moisture % : @///?’ - % /9'_5/7/ % /%.S’O@% -
To obtain Wet from Dry : 100 x % Dry Reading = % Moisture, Wet Basis

100 + %Dry Reading
Acceplable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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ZERO / SPAN CHECK DATA SHEET #15-1 ,

Date : l'ﬂw@@ Analyte ;

CO; (15-1)

Source : :YGW\L #ﬁ(‘,BIE Run#: 2
ZeroCylL #: 1T X 193713  cone. :

Certified by : Bl& L}QQ\DE

SpanCyl.#:_CC 52549  cone.: 2.4

0.00 % CO;

Certified by : _Fhe LiguinE

Cyl. Press. :_’@PSI
Date: _9/22/98

% CO; Cyl Press.: _490 ps)

Date: _Q/22)98

Analyzer: Make : HORIBA Model : PIR-2000
Range: 0-25.0% CO,
Flow: 1.5 SCFH

SN: 407069
Analyzer Output: 0-1.0 v,
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;

t 0.625 % CO,
x .05%CO;

o ; ’ S a
PRE RUN Audit: by ‘Qﬁran/ KL “’/ Time : [255 Temp : % L/ °F

AUDIT lgéSULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 [ ©00.0 .00 | - 015 - 01S “20
T 96 [ A9 [12.4 | BT ] 12,248 | 052 [T

POST RUN Audit : by ; /{ /5(0/ UM% 7L ~Time : _(lés_Temp _@__ °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 00.0 ,-00, - 0,90 TOSO -720|
496996 [12.4 99 4] 401 12278 | 002 |so00

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

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

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

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

pate: _)-2,-00 Analyte: O, (15-2)

Source ; J(—)TUL #3@ 1T Run#:
ZeroCyl.#: T X 19373 conc.:  0.00%O0, Cyl. Press. : _ 133D ps
Certified by ; _Fhe L QUIDE Date : JJ&I&S_

SpanCyl. #: _CC 52549  cone.: 12.5) % O, Cyl. Press. : '1* lO PSI
Certified by : E)QLIQU]OE Date : 9[22/98

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% O, = = 0.625 % O,

Method 28A = + .2%of 25.0% O,=x .05%0,
U i) vt 7S D on
PRE RUN Audit:by:g/\/// L0 Fime /‘5 Temp:_)_fF
AU'D>IT RESULTS
Point Expected Response Actual Response = Conc.
# Meter DVM % Meter DVM % Difference A %

#Ro1 000 1000 [000 [0 o[ 002 77 Ol | 0K

AN112.5 L5006 (125112, 502 /2574 Ol | 7<g8
POST RUN Audit : by : A QMMT/ Porrin: 103 Temp: _H)_ oF

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

ZERO| 00.0 | .000 | 00.0 0o.0l,000 0227 02T | 085

25 | 500 [12:51 12,5 [,501 | (252 | 014 | 057

£ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % 6_(ppm) . X 100

Full Scale Value

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




)

Source ; Q oTuLFA0 RTIL

ZERO / SPAN CHECK DATA SHEET #1 53

pate: _|-Z[-00 Analyte :

ZeroCyl.#: “TX 193713

Conc.:

Run#:L

CO (15-3)

0.00 % CO

Cyl. Press, : _] EQ PSI

Date : Q/22
% CO Cyl. Press.: PSI

Certified by : _f 18 [=] AMDE

SpanCyl.#: _CCS52549  conc.:  5.08

Certified by : Date: __q/ 22/ q3
Analyzer: Make: HORIBA Model : PIR-2000 SN : 408005
Range: 0-10.0% CO Analyzer Output: 0-1.0 v,

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =10,0% CO
EPA Control Limits = + 2.5% of 10.0% CO = + 0.25% CO
Method 28A = + .2%of 10.0% CO = i .02% CO

/
PRE RUN Audit: by: 4/( L / UT _ime: 1235 temp: e, - ONRY

AUD‘T RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 00.0 w’ () , OOO 700@ 700(0 _70@,
"MNs0e |.508 | 508 ol 5,002 |-00G 7147

T ~—
POST RUN Audit : by : AMJ ¢ OWé’?Iir\ne : _M&Temp : __@__° F
AUDIT RESULTS |
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 000 00( ' IOO I ) OO k./ , CDL( . an
508 |.508 [5.08 [50.%] SR s.0fz | .00z |09

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

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

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

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #154

. oo Date: _|-2{,-00 Analyte: SO, (15-4)
Source ; JOTU AL HA0BTT Run#: 2
Zero Cyl. #: j X 19373 Conc.: 0.00 ppm SO, Cyl. Press. : mPSI

Certified by : D12 Liouioe Date:ﬁ,&g/%

SpanCyl. #: _CC 4715 conc. |20 ppm SO,  Cyl. Press. : ,ﬁPSI'

Certifiedby: 12 L1GuiDE ' Date: __Q/22/98

Analyzer : Make : HORIBA Model : PIR-2000 SN: 403019
Range : 0 - 2500 ppm SO, Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit:by:J'{J. // }/ }t’*[-"’f‘g/fﬁme: lZL/O Temp»:'_chW

AUBPT RESULTS

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

%
€ERO1 000 [.000 [ 000 [pp.S | (15 1985 | (1,985 .19

T304 | sot [ 1260 J49 T 9451 1740, 5 13 130 -525

POST RUN Audit: by : _A(//(},ia/‘t ’ _Time : MZ ’ZQ 'I"emp: /} 2 °F

AUDIT RESULTS

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

%
ZERO[00.0 | .000 | 00.0 oS |1,0051 1695 | 1,98 17

T [50.41.504 | 120 | 50,0] ,p0] 1248357 10,646 |7 42,

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

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




QUALITY CHECKS DATA SHEET # 16

uniT: JoTUL BRCRTE run: 2. pate: | -2po~00

Thermocouple Che_gk_:

TIC#1 °F  TIC#13 548 oF
TIC #2 - °F  TIC#14 S3.3 oF
TIC#3 S4.7 °F  TIC#15 ___SS.{ oF
Tc#s _S)G F  TIC#16 S3.x °F
TIC#5 513 F  TIC#17 S3.Y oF
Tc#e  _S/.2 °F  TIC#18 S8 °F
TIC#7 S1.3 oF TIC#19 S2.) oF
TIC#8 YL oF TIC # 20 50,/ °F
TIC#9 _S2.0 oF T/C # 21 To— oF
TIC#10 =Y oF TIC #22 — oF
TIC # 11 50.0 °F  TIC#23 52.9 oF
TIC#12 (/.0 -~ oF T/IC # 24 — oF

Thermocouple Readout :

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

/-
ZERO: *FAdj. 100 .0 °F ZERO_Z.Z _oF Difference_.1 [0 %
SPAN: (A3} oF Adj. t02000.D_oF . SPAN_ZUB.Z<F Difference_, | (,0 % ~

Thermocouple Readout Pretest Linearity Check

0 =006 < 200 =2018 F a0 =399.1

———————————

°F

600 = (olY oF 800 =30/S o 1000 = lOOOS o
1200 =1198.2 o 1400 =139 o 1600 =194 oF

1800  =]¥00 F 2000 =2000.6 o

Sample Train L.eak Check Pre __\/ Post__ vV
C-gas Train Leak Check Pre _V Post 2

SO, Train Leak Check Pre Post

Static Gaqge Zero Check Pre Post___ V/ '

Scale Check Pre: 5W o= DO '

Post: 2684 —358. Y -

Stack Cleaned Prior to Test Run : YES NO X



. '
. - v
. .o
) Lo
EE :
oL
: .
I .
o
Lo
I
1 N
| ;
FE
. ; '
' .
. i
! -
' .
. L
- '
B i
N o
oL
. L i
' :
'




JOotun

MR b ) o ‘

RUN4 - ‘ ‘-
Jannary 28 o000

ol

“1:

—y

‘




COMPUTER INPUT DATA SHEET #1
Client : J;TLU_ U 8. [3( j:f\)\.,-
Address . 400 RIVERSIDE SIEEET
PORTLAND , ME om@q

| Phone :_ Z107~ '7(’7'7*&"//2/ 20 - 772, = 0523
Run No.:__| Date of Test:_|—25 '@ Bum Rate ;_ 3, éO@ ~
, Model No.: B%E 1 min O min-1.25 [ fan
; - Stove Type: []Cat N NonCat [] Pellet []1.25-1.9 &nax Olinsert
1 Dry Gas Meter: Y Factor: 'ng Post Leak Rate: ,OO% cfm Time: 50 min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: ,20 15% of ~
(00.000) (Data Sheet #2) PR —
Stack Flow: | 2. (2] dscfm AH: 58 H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Barometric Pressure:; 50 Ogm Hg
(00.00) (Data Sheet #2)
I
H20 Captured: | ‘JZ.S g
(00.0) (Data Sheet #3) ) P
Total Particulate Catch: :OSS 2) g
| (0.0000) (Data Sheet #6) P
Flue Gas Moisture: 6)\. } wq %
(00.000) (Data Sheet #7) .
o Particulate Emission:; OL} Z'g gr/dscf
- (0.0000) (Data Sheet #7)
-~
Ambient Moisture: ‘ ( ,5 %
(0.00) (Data Sheet #8) ,
Stove Weight: ' Ibs
(000) (Data Sheet #8) P
Total Fuel Consumed During Burn: g ‘ Ibs
(00.0) (Data sheet #8) —
Fuel Higher Heating Value (dry): ' BTU/Ib

(0000) (Data Sheet #8)

= Fuel % Moisture (dry): ZQ ; // ?5 % (wet): / g 225 /%

(00.00) (Data Sheet #10)

Stack Static Pressure: ' -t O(/"J in. H.0
(0.000) (Data Sheet #12) P
Temperature (Average Room) Combustion Air: ng °F
(00) Data Sheet #14) | , ,
. . 134
Stove Temperature Change:

(00.0) (Data Sheet #14)



TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 1
MODEL: 3CBII DATE: 25-Jan-00
Khkhkkhkhkhkkhkhhkhhhhhkkkhkhkdkkhkhhkhh ko khhhhhkhhkkkkkkdhhhhkkbkhhhkkkkhrhk
TIME METER DELTA  METER PERCENT PERCENT SO2
READING H TEMP. Cco Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
0 921.000 0.150 84 0.50 5.90 275
5 923.000 0.130 84 0.12 11.60 300
10 924.883 0.150 85 0.06 12.60 275
15 926.944 0.130 85 0.04 12.20 300
20 928.834 0.130 86 0.02 12.60 300
25 930.730 0.150 87 0.02 10.20 275
30 932.806 0.150 87 0.06 9.40 275
35 934.882 0.180 88 0.10 7.70 250
40 937.174 0.180 88 0.23 6.20 250
45 939.466 0.180 88 0.36 . 5.90 250
50 941.758 0.180 88 0.45 5.20 250



TABLE 2---RAW DATA

L ——

CLIENT Jotul TEST No. 1

MODEL : 3CBII DATE : 25-Jan-00
hhkkhkhkhkhkhkhkhkhkkhkkhkhkhkkhhkhkhkkkkkkkhkkhkkhkhkkhkkkhkkkhkhkhkhkhkhkhkhkkkhhkhkhkhkhkhkrkkdhkkkkkikkk
METER CAL. Wt. WOOD

FACTOR (Y) ------ 0.989 BURNED (LB) ------- 8.1 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.03 in Hg MOISTURE % ------- 18.223 %
LEAK RATE Wt. PART.

POST (Lp) ------ 0.004 cfm COLLECTED ------- 0.0553 g
WATER METER

VOL. (Vig) ------ 42.5 ML VOLUME Vm ------- 20.758 mcf
TEST HC MOLE

TIME (MIN) ------ 50 min  FRACTION ------- 0.0132

FRACTION



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 1
MODEL: 3CBII DATE: 25-Jan-00
kkkhkkkhkkkhkhkkhkkkhkhkkhkhkhkhkkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhhhkhkhkkxhkhkhkhkhkkhkhkhkhkkhkkhkkh¥
AVG DELTA AVG PRCNT

H @ —------ 0.16 in H20 o - 0.18 %
AVG METER AVG PRCNT
TEMP. Tm ------- 86 deg F co2  —------ 9.05 %
AVG PPM AVG BAL

o°

soz2 ------- 273 PPM co2/CO  ------- 50.77



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 1
MODEL: 3CBII DATE: 25-Jan-00
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 19.92 dscf FLOW Qsd ~------ 1231.945 dscf/Hr
) &
20.53 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 2.000 scf CONCTRT. Cs ------ 0.0028 g/dscE
PRCNT PARTC.EMISS.
MSTR Bws ------- 9.12 % RATE E ------- 3.42 g/Hr
BURN MOLES OF GAS
RATE BR ------- 3.61 Kg/Hr PER Lb WOOD Nt -- 0.40 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ——————— 73.51 g/Hr RATE = -=-~--- 0.95 g/Kgdry

& fuel
20.39 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL: 3CBII DATE: 25-Jan-00
Kkkkkkkkkkkkkkhhkkkkkkkkkkkkkokkokkkokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ko k &k
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 530.2 97 100
10 544.0 100
15 545.3 100
20 545.0 100
25 545.8 100
30 547.3 100
35 546.8 100
40 548.4 101
45 548 .4 101
50 548.4 i01
55



a>

METER BOX DATA SHEET PAGE # 2
UNIT: JouL F3CBIT RUN: |

Page: .
DATE : 1-25-00

1

of

Meter Box: 5ﬁ Y Factor: Oﬁq
Leakchecks: | ] " Hg @_©93 cfm "Hg @ cfm
IS Ho @ 00y cfm "Hg @ cfm
Inject SO? @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:_2. ©0 O
ROTO: PRESS: | ¥ SAMPLING RATIO: q] T 1 BP: 30.03
) METER SAMPLE STACK DELTA |[METER| SO2 |ROTO |PUMP
MIN| TIME " READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
° 1\450{92/.0o0 — N2s13{ s [ |2S18Y (20
5| 56923, 00D — [ dry] 3] 3Y [300 | Y | 20
™ (1500924883 924 886> [12.494 [ 15| 3522595 [2.0
51 55]926.Q44 [926,,99¢ [1h4SD | .13 | 8S |300 |35 | 2
20| ,5[92%9 .39 [928.83¢ ['N.932 | 13| b (300 [Fb | 2.0
%] )5 930,730 930,730 |12.9498 | (S| S+ [215 [ 81 |20
31 75]922.30b 932, 80l [(2.44% | IS | ¥F |15 | &1 |20
¥ 25[93¢.852 {934 &%2 13 L3 |, 18 | 8% 250 (3% |2-0
9 35937 Ny 937 1Y 139 |18 | 88 |250]9% |20
% 35[929. YLl [939. 9L 3.8 | 118 | 8€ |250 |88 |22
0 4,[q41,15% [941. 158 [13. (L% [ 13 | B8 [280| 8§ [2.0
55 :
ROTO PRZSE: TOTALS: 3&%38 "‘)’ 950 BP.:
60
65
70 ./
75
80
85
90
95
100
105
110
s 9450] 7A\
ToTALS:| (29 9%7] 1,710 &MAXVACC= 7D
TOTAL Cu Ft, 'Zc)l '758 TOTALS: l2(ﬂ5’ .’55("5% VG. BP: 30103
4 % 2




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unT DQtYl FCBIH gy | pate:_1=25= 200
SCALE | _ WEIGHT
scaLe cueek| LEVEL | ZEROED 29509 295.0
INITIAL ; v vV se0.0g | 590. O
FINAL : ss5.09 | B65.Q
IMPINGER #1 #2 #3 #4
FINAL WT L. 5 599.2 s 149 358, 1
INITIAL WT <pq.5 | 590, | S13.5 283, |
NET WT GRAMS 22, () 2| [ Y S,
TOTALCATCH:_ 425 7 Grams Ho0
FRONT HALF
BEAKER# |3
FILTER # |2 P DESC. ACETONE
FINALWTg | ,70|S FNaLWT g | A5, S¥02
INTIALWT g |, 82D |~ INTIALWT g | 4S.S5%0
NETWTg | 0IS2Z |~ NETWTg _ L0222
| VOL.DESC.m{ /OD
BACK HALF
FILTER # |28
FINALWT g | . 127 ”
INTIALWT g | (H21D |~
NETWTg | .007) .|~ |
BEAKER# | 32 23 34 35
DESC. ACETONE | METHCHLOR | H,0 | Ho0
enaLwrg 107 SH7.1 10105 1IN0 4108 | 96 S5
AL wWT g | 107 %639 110117985 | (Db | G ey |
NETWT g DO 0020 g0l 0029 1 .00Ys ]
voLDEscm| B¥S - 75 |Se | 25 - (2151




WOODSTOVE DATA SHEET #4-1
INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator:- Date_ IO'Z%% Time:_| 7 (A By: %‘5 L /

A~

Manufacturer:__ 9% Grade’™ 28 GLASS Front Size: L1 oM Lot No.: Z-H9 2
Back Size: 4. Z(0H  LotNo.. &9 1\
.1 LF'\RST‘ sy, N ,'DATE.SECJOJN DF{ Emgéé;oATE. — BY:
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
I, M290 |l v7a) [ g [oeradtes /9
126 M3 [ \9Z2] Y212 1919 eudizess R4
126 429 T3] . 429% |70 |Ton #3081 p#2
M& | 4306 19 ] Y4260 (K2 B #3002 643
|56 31D [ < : \ 3 |2 | gli o, F20 BT Y
[ob | 4319 V| U2\ | |972
N | 4298 [éie] 427 1923
182 | Y202 [1917] M0 g2y
945 | Y28 \ g5 H235 | s
080 | 4340 1919 MH24YD 187
UF 1 blecd T a2g] 059 [ 1938 oo e o9
120 | (227 11979] (b&33 162 [pnuzer ¢
15F | (o1 2%0] . LI0Y \ S ko Haapar @7
M7 | .19 O L1227 | 1624 [ puctaepTes
15F | a7, 1920 LY 1929 Wrwe )
lbF o%esq 1€12%] R0k 14D
[7F | (b5 1241 (ulL5Y 40
[5¢ | L6492  [1925] . L,90 | 18]
QAf | 44 [1235] (45 [ 1842
1oF : l‘ﬂ(ﬂgl"[/} 92b| W55 | 1345
Checked by: ré I-Zbi"“d’ L= Date: ) \‘ L‘ -1 Time: 'q 09
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | UY | WB | DB | %RH
-1 | RIS (] /7 195 [Ho
E T 0T AT S TR B IYT




,,,,,

BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: | 2-/3 =919 Time : Q"I’g By : R
paTE:_|7-2Y By, i |DATE /25" |BY: paTE: (227 oYl
BEAKER FIRST SECOND THIRD
# WEIGHT TIME MEIGHT TIME WEIGHT TIME
2o 1101.033(, [7006 I 330 114D [ [ Jonu#adp g#
2] 1005127 [ 20071 16bs72)) (1503 ] —— T~}
5 105471 2008 | IpS, Mg> | [§04 (o5 71488) 11220
79 100, 4S3Y (7007 [Gou 020 105 ——
40 10712523 |70i0| 1072599 |05 (10D 3L 2122}
N—— V]
2 95,5551, 2] 95.5692 | 130K 9S. 5550)117222)
22 | 107.8AY 2000 |(C107,86%9) |46 —— |
2% 101386 2012 Cror,. %S ) rsm ~nn e |
20106107 [za3 | (661D [ 4% R+
2% 1 Q6.5620 |20Y | (Quser[1%n | J
%] 'ﬁb,(ig%g 2005 194 $b1) )ém T )
=y Qb 20l e O&R | 11D [(106. 6 ;Zé g
B 1A 2542 | 2017 E%Zf'z@ 16 /
2 197.440%  [wig | Ca. l“|\71 I%M Doru # 381 |”
4o | 106 I0Y [ 2018 [/ Tob. H108Y | (15| — R¥Z
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME wB DB | % RH
I A 57 0 (02 [ C o
1225 | 1740 [WAY] N |75 | 2y [Pate:  12-2749 ©
-2 000 (vl )1l UG [Time: (990

P4
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Dates; From_]0 -0~ 99 WOODSTOVE DATA SHEET #4-4 Scale; __ Sartorius

Through__)-15-2000 SCALE QA SHEET Model: _A1205
SN-:_37010004
100g 109 1.0g 100 mg Dry ‘Wet
wei_smt weight weight weight Tech Date Time Bulb Bulb | %.RH
99.999¢ | 10.0000] L 0000|0999 WK/ 1040|182 7 | /7| %0
100.000] | 49499 | .97 | /000 | #0111 w3015 N 1Y%
190020 11 10.0000] ), 0dpp) | 1000 | s /8] 1690 |77 J 147
999999 | 97791 1 6op] | . 49g | Mke. | [0-)3| 2620178 | / [4&
LA 10000! | 1, 0001 | cooo P L 10 0spsl 7 |~ YT
1000001 | 10.002(] 1,000n 1 . ]00] %J G Nl Y4y
09,0002 | 19,9007 ). 021 O ARy LiHS[ 0§20 98 | /| YUS
100.0000] 94,9999 | .9949(, | M98 |CxK lofishisds] Tl [/ [ 48
100.000t [10.0001 [ 10000 | .1001 [ cK [0l [1140 | 7L 47
aF | 99995 Voo | .oa T [Mw [ & n3sl 27 [N\ [ Y%
120.0001 1 )p.0000| B8 | .27 (4= [)31a] 73] | Y%
o929 TEEl om998] 0997 | PAN YIS 16 | [ 1Yo | -
92997 7.9997] . 72921 oo & 1230 1801 % | [ |49
1.9999] 9.9997] 9998 | 0799 | a1 190s] 772 | \__ | Y9
10000001 999991 ) oonol 0793 | Wl 126l N3] 751 ) | Y3
jo.ovool 1.999€ 1 9998 | 0oL | & 1 U2211ss| 78 | /| 43
10000001 99998 | 1.000] | oot [iFg L11zg| 1540l 78 | [ | 44
100 000N | 71,9999 | £.0800 |, 0179 | M| 1222 1935177 | N _| 47 |~
(o001l /0.000p| 9997 | . 0999 | #tay | 12B] 19Y<] 75 N
| 99.999%] 49799 | (9297 | 099 | ¥4 [1224] 1945 16 /145 | e
- yeoooedl 10,0000 0000 | 1000 | Mup|1276 | 1140 175 [ | 2% [X-HAc
999749 | 160000 9999 | 0977 (M j 1224 [1A0] 6 | [ Y6 |-
[oo.coocl Qs 9997 1o (VA 1201800 77 | N\
AU¥a8 | 1997 999%| 0992 | W | (224 11SO1T1% J 1 Vb
00,0001 | 49999 10600 | 0997\ x| a3ss kg |/ | 96
\o0.0000| § a999] ),0000] oA [ [|ZR[@HO[- [ [ 147
l0p.c000| 49969 | 99891 100 [ha/1 23 W0 [T75 | N | 2T, ey
Q.91 499949 Loooo| ,o0%a5 |l -] | I8S0] =4 )| 29 | Vene
|00 4. 997 “Fag| oo [ M| -2)BZ9s | /13
10070l 269951 (omol 099 | Wl (-7 (202¢[5 | [ [ 39 |
l00.0002] 10.0000] 4998 | 091 | &) =¥ | 1820 | 77 N HY
\W.00d] 1.9958] Lopoo] (oo (A 1912128 T2 [ /1YY
00001 /0.0y | 1.00001 [ OAS | My | |- 142002 | / | 42
wo.omt] 100000 | 9998 . AA99 (-1( 12551 77 \] Yy
00,001 | 10,0002 | 997|000 | P P20y | /1Y
o0 [ 100007 | eakr | 0 [ Ve (01250 A | (193
100.9000 | 71,9999 | 994 | 0441 | WA [ U3S| D ™ '—le‘;(

(00.0000] 10.0000 | 9997 1 0931 116119251 1)



,,,,,,

Dates: From!~11- 2000 '~ WOODSTOVE DATA SHEET #4-1

_Sartorius

Through Scale:
SCALE QA SHEET Model: _A1205
SN ;37010004
7 10_09 10g 1.09 100 mg Wet Dry
- weight Jvleight weight weight Tech Date Time Bulb Bulb % RH
)2 000) | 1.9999] | 0o00] 0% | gl - B50] ;7 | L 2%
[60.0000] 9 A9 99%9 | 0995 | M V- [AIS] ( T) 40
1000001 | 10.L0011 999F | .09 |a | T2 210 dEI'TH
lco. Cool] 9. 598 | | ooon |07 | e[ 1-2411%05 1R 199
| /00.0000| 999991 1. 000n| oo WRL1I-27 11695 g [Ug
999997 .99 1.oool | 1000 [Nkl (25R125 7 1%5 |-
0 10.0000 9949 (000 | tw [\-24 2100 )
100-0000| 4.q449| _.9494| oo | W 1-20 | 2210 27
P ceerl 499981 Lo | joo 1 [ &,/ 13 [1585D 77 143

- T~ [ ——
v/\\//“\/’\v \/ \,/'\\_//_\J I~

// ’\

] ‘\\_/

AN T



BLANK PROCESSING DATA SHEET #5
UNIT JBML#QQ(’,E) I RUN: | DATE: |-25-00
BLANKS DONE: | 2-"27-9%9

BEAKER A B C
200 ml ACETONE | 75 mI DICHLOR | 200 mi WATER

FISHER OPTIMA | FISHER OPTIMA
LOT # LOT #
rnacweisht | 108, 9p1] | 1006720713 | r (
TAREWEIGHT | |0%.,900% | 10bD0LL | 10 AWS |
NET WEIGHT L 000% 0011 - .0015
TARE BEAKERS INTO DESC : TIME : )20 paTe ; 12-20-99

DATE : /222 BY :WDATE % BY NAUDATE : BY :
BEAKER | 1 STWT | TIME 2 ND WT | TIME 3 RD WT | TIME

A 1g.59| 1940 Ufogﬁaﬁ (948 |
\ 8 | 62038 1241 (Iob3op2) 1949 |~
c | w3sl 1992 (10635 198D |-
| FINAL BEAKERS INTO DESC : TIME ;_1230_pate ;| 2-24 9%

paTe : ey . W pate - (22S8y Wi, DATE :(2-77 BY . P

BEAKER | 1 ST WT | TIME 2 ND WT | TIME 3R TIME

A |168%H 2024 || 8904 1816 { (224 |
s lo6 08| 2022 |log2007| 1317 ({ob3073) 225 |~

c  [10LaW3 2073 [ 1069670 |§1% | | T |-
TARE QC FINAL QC
DATE | TIME BY WB DB % PATE | TIME BY WB DB - %
| [2-201 1935 | M4, /177147 24194/ 1TSS
(s 44| ) | 1) 51 48 EER NSNS ES
ZIPRIINIEALA

7 J



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT:_JOTUL F3CR T run: | paTE: | “A5-CO
BLANK CALCULATIONS
Acetone : 000F% g+_200 mi= 00060 Y g/mi
Dicholoromethane : __ Q01 | g+_75 ml = D000 S g/mi
Distilied Water :  O0IS g+_200 mi= Q000K g/mi
FRONT HALF CATCH
FILTERS: . DIFZ. 7 g- |\ (oo00g)=_ 087 74
Total Catch # of Filters Blank Value / Filter
BEAKERS: - O222 4. 100 ( oprpoda)= _ 021K g
Total Catch mi Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : '()LIlO@ 5
BACK HALF CATCH
FILTERS : __ 002 | _g- | (0000 g)=__ 002 | 73
Total Catch # of Filters Blank Value / Filter

BEAKERS : . e - -

Acetone: ,00%% g- RS | 0000 Y g)= . OC0 g

Total Catch mi Acetone  Blank Value / ml Acetone .
o ’OO\\ . P
Extract: 0050 g- 75  (,0000(5 )= 0019 g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
Water : ,0043/ 49- 71s (L 00pp0%a)= L 0023 9
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH: __ - O[3 4
0883 -

TOTAL CATCH :__

% FRONT HALF : 17 e %
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TEST DATA SHEET # 8
UNIT:_Jotu L F 2R TT RUN:__| pATE :__|-25-CO
Test Chamber Air Velocity Start : @ Stop : ﬂ Avg.: ﬁ

- Pre: WB': (DQ DB: ‘/7
Wet Bulb / Dry Bulb
Post:WB:géi DB : 77

H7 ori LD wh0
eYs "'%RHJ'O % Ho0

.
Average 3’7 %RH ’ ¢ ’ O % HoO

Empty Stove Weight (ibs) : - wi stack & oil seal : Wet:___——  Dry :ﬁ (2 N)
Kindling Weight (lbs):  Paper:__ +2 Wood:___[, D

Preburn Fuel Weight : 1.8+ 9 S 9. 6"‘ ”| O‘P'L[-OTotal l]l 0. g

Kmdlnng & Preburn Fuel Weight (wood only) (Ibs) : Total ; 42: (o~

Coal BethRange(lbs) 2.0 [} seale - 3S3.% . 338.8 -

Upper : .25 x fuel weight : Always round DOWN to nearest tenth
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : | 'Ol -

Maximum Coal Bed Removal (Ibs) : (( 2Bp€r + |-o v’ir )+2).25=_ 4 4

Test Fuel (.75" x 1.5" x 5" spacers ) = /o pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2u X 4u [‘/.5 v (—/ 8 ‘ I - /00‘7) -
4" x 4" i —_— - .._—.
Test Fuel Weight : _g,/_lbs
e '
Estimated Dry Burn Rate ; g 223
T 7 - (3 x ] ) 0 . 3.60b " «ginr
2.2046 50° .
) TIME .
Estimated BTU's/hr: 19,140 x g-ggD X %B%OC‘Q 43 L/g / g? BTU s/hr

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




WOOD STOVE OPERATING DATA PAGE #9
Unit: _ JGTU L:#\%CE)IE Run: | pate: | =25 -00
FIRE STARTED:___ | 00()
WARM UP AND PREBURN:

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

SECONDARY ARR: _uJ(DE. OPER CAT BYPASS : M/A
CHARCOAL BED PREPARATION :

Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading
last fuel, raked and leveled. Instove 25 sec.

TEST: “
DOOR wide open during loading -9’ min. %/ sec. :
PRIMARY AIR : Opened full for first % ___min,, then set to.run setting of W DEOH El\/

SECONDARY AR ; _WJ/DE.OPEN cATBYPASS : __N/A

FAN: | 7
ON-I@during warm-up ON /'\QFF during preburn
ON /(@\ first minutes of test ON l@alance of test run

Fan speed set at M,/ A
WOOD DATA: KINDLING: A mix of the grades listed below:

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

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

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either IS or q inches.

1st warm up / pre-burn fuel charge ( 1.3 Ibs.) added at 1016

2nd warm up / pre-burn fuel charge (q'g Jlbs.) added at [100

. _
3rd warm up / pre-burn fuel charge ( gu'? Ibs.) added at 1220

4th warm up / pre-burn fuel charge ( | (‘O 'Ibs.) added at ~1330

5th warm up / pre-burn fuel charge ( 4(0 Ibs.) added at ) L}OX




Room Temperature :

TEST DATA SHEET #10
unit:  JOTUL H20 BT

L9

°F Correction Factor :

Run': ‘ Date: _| 'ZS‘_OO

R

Uncorrected Values are corrected for room temperature . Yes No_ ﬁ
Time Test Fuel moisture reading taken : 1120 .
Calibration Checks: X___ ¥ v V 12.0_J2. | _220_22-J
pc# Dimen. Use TOP BOTTOM SIDE Avg Corrected

Uncor | Cor. Uncor. | Cor. Uncor. | Cor.
; E | K siz e jze )28 D 12,81 12,600
3
4 | 28 | P2 s ) | 2le | z2.5lans 143.10] 22,223
5 [ 28 | P lao.o] g1 fRo.5 (2200205220 21.800
6 [ 248 | P 12351252|23.0(24%|23.D|24.2| 24.3(F
7 | 2'x4'xg" | P A.606
8 2"x4"x8' P
9
10
11 S
2 2T | sl gl e [ 192ge [12.2] 19.033
2T [ 20 2251205 (23 1120523 1] 22900
1 A [ o] 22.5 (200 [22.51m0-0 [22.5] 22.500
1S | XY (230 [ 2471250 2491302471 24 9o
:‘;" | [ L9323
18
19 -
20 | Spacers | T 11,5 [Q8 /80 [192] 8.0]9.2] 19400
Key for Use : K= Kindling P = Pretest Fuel T = Test Fuel |

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : ,z,(ﬂoo % 23.300 “% ZQan% e
Wet Moisture % : | \IlO(D Y lgtgqq % }ZIZZ&% -

To obtain Wet from Dry

. 100 x % Dry Reading

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

= % Moisture, Wet Basis
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: _\ - 25-00 Analyte: CO. (15-1)

Source : 325\"/\1. #\30/511: Run#: \

ZeroCyl.#: TX 19373  conc.: 000%CO;  CylPress.: | 25() psl
Certified by : e L1GUIDE Date : _9/22/98

SpanCyl. #:_QC 5285H4Q Conc.: _12.4 % CO, Cyl. Press. : _L}gO_PS\
Certified by : _F112 LiQuipE Date : Q/Z?qu

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

Range: 0-25.0% CO, Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : ht WQC}[A”‘%(UL/ Time : IZ65 Temp : M/) °F

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

ZERO[7000 | .000 | 000 | A oF piL| - 015 015 |-20|

SPANIHQ.L | 496 12,4 | U0 0] 97| 12424 024 | .o

POST RUN Audit : by : At Mjmog“gé}im'e: l_(é/gTemp: 7g °F

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

ZER6[7000 | 000 [ 000 [ op 2l opz| 028 0LS | 100

TN 496 124 | qaq ] Ha] iz | Loy | L2ay

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-2

Date: |=25-00 Analyte: O (15-2)
Source : JC-)TUL :'#5@ 1T Run#: _|
ZeroCyl.#:__1 X 19373 conc.: 0.00%O0, Cyl. Press. : Léi ) PSI
Certified by : _Phe L1QUIDE Date : Q!22108 :
spanCyl. #:_CC 52849  conc.:_12.5) %o, Cyl. Press. : %2(2 PSI
Certified by : e L1QUIDE Date : Q/ 22/98
Analyzer: Make: TELEDYNE Model: 320 A SN: 37400
Range: 0-25.0% O, Analyzer Output: 0-1.0 v.

Flow: 1.6 SCFH
EPA Span Value =25.0% O,

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

Measured by : Rotameter

+ 0.625 % O,
+ .05% 0,

fo>s /o -
PRE RUN Audit: by : A : M*:’C'{' \ ”5«/} ‘ Time : &f_)é’_Temp:(/_7° F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM b Difference A%
#ERO1 000 | .000 | 00.0 | hn () 005,047 047 190
SPANT12.5 | 800 |12.51 | 12.L |, 5p2| 12.57Y 06y | 158

POST RUN Audit : by : l\ //(]//L{nvlf

L Fime t fQ JTemp __:]_%__

AUDI-'> RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 OO»O 007, , OZZ ’ OZ Z’ Io(é‘o{
SPAN — ,

12.5 |.500 125! | 1251,501 | 12.524 | 004 | 057
* Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Ex X100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

Source JWJL"HQJQBJIL

ZeroCyl. #: TX 1793713

Conc.:

Certified by : _Ri1e L1QUIDE

\

Date : I'Q_fb"QO' Analyte: CO (15-3)

SpanCyl. #: _CC 52549

Certified by :

Analyzer : Make : HORIBA

Range: 0-10.0% CO
Flow: 1.5 SCFH

EPA Span Value =10.0% CO

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

Conc. :

Model : PIR-2000

Run#:
0.00 % CO Cyl. Press.: [ 3570 psl
Date : Q/ 22_}09 |
508 %CO CylPress. : L ig ) PSI
Date: __9/22/98
SN: 408005

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

+ 0.25% CO
+ .02%CO

/
/ N //‘,‘ .
PRE RUN Audit: by : BA,Z(/””}"/J:\(;’/ _Tite ; ]Lig Temp:

lr 7

°F
AUDIT RESULTS
Point Expected Response Actual Response x Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO Y -
00 | 00| %01 dp,0)| =08 | -C0k | 700!
SPAN - —
508 |.508 | 5.08| &)y 50| 5.062 | =018 |7/82

7/ "'.T“’E[irne: / Q/ S/Temp: 2 5 °F

/ 4
POST RUN Audit : by : )Z)\ /&(ﬂ/c(( T

AUDI]UI;ESULTS
Point Expected Response Actual Response t Conc.
# Meter DVM % Meter DWM % Difference A%
“ERO] 000 | 000 1 000 | o | D] 006 |00 |0l |
SPAN — _ :
50.8 |.508 |5.08 | 5971507 9.002 |Z008 [-082

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

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

Full Scale Value

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

Full Scale Value




ZERO/ SPAN CHECK DATA SHEET #15-4

Date: _|~25-00 Analyte: SO, (15-4)

Source: JOTUL di@ BT Run#: __| '

ZeroCyl.#: 1 X 19313 cConc.:  000ppmSO;  Cyl. Press.: 1 2S(D psi
Certified by : 1@ Lioui0E Date : leg,,/qs

SpanCyl. #: _CC LI4IS  Conc.: _120  ppm SO, Cyl. Press. 150 psl
Certified by: _F1e L1GUIDE ' Date: __Q/22/98

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by: A : //Uﬂ@é(;'g/’ﬁ'/'lgime: l%( 2 Temp : _ lézrz °F

AUDIT RESULTS

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

%
2ERO[ 000 | .000 | 000 [ )y 000 | 19, 4y7d )O(‘LHL( 179

TS0 | sod] 120 | LG | ] [1241.89s g s 1= 2S

POST RUN Audit : by : »A wﬂo?‘&ﬁme [ (ﬂZOTemp: 17 op

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

R0l 000 | 000 1000 [0, o, | ,oop)1a 7Y | 1a.47y] . 779

P04 304 | 1200 | 497 |, g 7(1241.88s |-19.11S |~ T2S

t 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

uNT: JoTuL FACR IT

RUN:

Thermocouple Check :

TIC # 1 — _oF
TIC#2 — oF
TIC#3 46 o °F
TIC#4 45.Y oF
TIC#5 45,0 oF
TIC #6 /5. 0 oF
TIC#7 «5.1 oF
TIC#8 4.4 °F
TIC#9 4% o °F
TIC #10 45,/ °F
TIC#11 4,5 oF
TIC # 12 .Y °F

[ pATE: _| ~25-00
TIC # 13 Hl 4 oF
TIC # 14 4.8 oF
TIC # 15 (.4 oF
TIC # 16 4.4 oF
TIC #17 44 oF
TIC #18 L. g oF
TIC#19 H6.8 oF
TIC #20 482 F
TIC # 21 - oF
TIC # 22 — oF
TIC #23 47:.5 oF
T/C # 24 - oF

Thermocouple Readout :

Pretest zero and span check and calibration
ZERO:7Z2.0 eFAdjt0. OO °F
SPAN : 200(.9 °F Adj. ta/000 D _°F

post test zero and span
ZERO 212, °F Difference_ | H ) /%

SPAN 2005-LI°F Difference 1710 %/

% difference

Thermocouple Readout Pretest Linearity Check

0 = O.0 o 200 = 2003 of 400 = qQD of
600 =_(0[3 oF 800 = 305 oF 1000 =_1l000S oF
1200 =)198.9 F 1400 =1399.1 o 1600 =159 oF
1800 = /B00.60 o 2000 =2000.0 o

y4 -
Sample Train Leak Check Pre __\/ Post ¥
C-gas Train Leak Check Pre _ V Post
SO, Train Leak Check Pre Post
Pre ¥ Post i ‘

Static Gauge Zero Check

Scale Check Pre: 3(9% _5 — 3‘;2 5

-
-

Post : ’567% - 35’),3

Stack Cleaned Prior to Test Run : YES

v NO
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Phillips
INSPECTION CERTIFICATE s

N HlCompany
CUSTOMER: A okece. Tes G DATE OF INSPECTION: ot
ADDRESS: ]2235 S @ t\é— ( ;\(‘ ;I 2 E \O - 6 *‘q 0' 934 Enllliott Avenue W.
* Seattle, WA 98119
6 He( WA ‘,‘w 0 NExXT INSPECTION DUE: PhA#(206)284-6090
M ( 4 — 60 Fax#(206)282-6612
TECHNICIAN: r\c, ~ W\Céz N CERTIFICATION TYPE
AUTHORIZATION ANDARD
SIGNATURE: —ISO 9000
_ MIL STD-45662
EQuiPMENT TESTED
INDICATOR BASE OPTIONS INSTALLED -
MAKE W_QPCPL‘LFW\\\ x~ PRINTER
MODEL \wz-10 - SCORE BOARD
SR# (6409 COMPUTER
CLass = OTHER
Car. 00O x .l \bs
PRE-TEST @, Posr-nzsb, MANUFACTURER TOLERANCE
Smi 3 469: q
000, 6 [ot. O

o ' z

Y o

CORNER TEsT P ‘l/;_
F

SHIFT TEST N
Static TEsT 2 MIN. MIN.
WeiGHT Kit# NIST#

_ SeriAL NUMBERs OF WEIGHTs USED (OR COPY OF CERTIFICATE)
To 782) |
R0 7K22

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHiLLps & MOoRRIs SCALE CoMPANY VOIDS THIS CERTIFICATE.



Ay AGRICULTURE

“WEIGHTS & MEASURES SECTION

" CONSUMER & PRODUCER PROTECTION DIVISION

REPORT

METROLOGY LABORATORY OF

2747 29TH AVENUE SOUTHWEST

TUMWATER WASHINGTON 98512 TEST
Test Item Submitted By
Test Weights - Phillips Scale Company
Type: Cast Iron 934 Elliott Ave. W
Nominal Value/Range: 1000 & 500 Ib Seattle, WA 98119

Serial No: See table 1 below

| 500 1b Toledo

WO No: L1596 Purchase Order No: ALEC
Alec Jorgensen, (206) 284-6090
‘ Table 1
- Nominal Value | Manufacture Qty Serial Number ,
7 10001b . Rice Lake 8 WA183-9 WA184-0; WAI84.17 WA184-2:WA184-37
| WA184-4-WA184-5& WA184-6"
1000 tb Toledo 1 WAI184-7 :
11 117, 401, 407, IWWM, T07821, T07822, T07823,

T07824, WA152-8, WA153-0 & WA153-1

Condition of Test Item:

Good - The test item displays some wear or other degradation,

Measurement Results: The test item described above was found/adjusted to be within the National
Institute of Standards and Technology (NIST) Tolerance Class F values.

Measurement Method & Traceability: Measurements were made IAW the NIST handbook 145,
SOP 8, Tolerance Testing of Mass Standards by Modified Substitution. Standards are traceable to the
NIST (reports on file) and which are part of a comprehensive measurement assurance program for
ensuring continued accuracy and traceability within the level of uncertainty reported by this laboratory.

General Conditions / Notes: Unless otherwise stated or provided for

e The results of this test apply only to the test item stated on this report.

o The following test items were found out of tolerance and adjusted: 1000 Ib SN: WA184-7; 500 Ib
SN: 401, T07822, T07823 & IWWM

o Measurement Room Ambient Conditions; Temperature 21.0 °C + 1 °C; Relative Humidity 41.0 % t
5 % RH; Barometric Pressure 758.0 mmHg '

( " STATE REPORT NUMBER: W9823601

" PAGE 1 OF 2

DATE OF ISSUE: August 27, 1998

THIS REPORT SHALI, NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRI TTEN APPROVAL OF THIS LABORATORY .



QUALITY CONTROL SERVICES Inc.

2340 S.E. 11Th. Avenue Portland, Oregon 97214-5306
(503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION

Customer and Contact Report Number: QCS-00002878
Lokee Testing Labs

13235 Prairie Circle East

Sumner, WA. 98390

Chip Wadington

INSTRUMENT INFORMATION

Item Make Model Serial Number Units  Cal. Date Last Cal. Cal. Due
Balance Sartorius A120S 37010004 Grams 12/13/1999 05/25/1999 05/2000
Readability Range Calibrated Location Customer ID SOP Used Tolerance Used

0.0001 - 0-100 Lab N/A QCS #004 Factory
Functional Checks
Cornerload Wl Linearity O - 1/2 - Full Capacity Reproduceability W
CALIBRATION DATA
Standard As Found Instrument Tolerance +/- As Left Instrument
100 99.9986 0.0002 100.0000
50 49.9993 0.0002 50.0000
20 19.9997 0.0002 20.0000
10 9.9998 0.0002 10.0000
5 4.9999 0.0002 5.0000
1 1.0000 ~0.0002 1.0000
CALIBRATION STANDARDS NIST
Item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.Lake/Troemner 5MG-25KG A45 Grams 07/09/1999 07/2000 822/262273-9

Comments / Info Concerning This Calibration:

Permanent Information Concerning This Instrument;
12/99 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.

Technician: D.Deleasa

Signature: P@\ W———

CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S SPECIFICATIONS FOR THE
PASS/FAIL RESULTS. RESULTS MAY BE INFULENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL
CONDITIONS. CALIBRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS

INTENDED ACCURACY. CALIBRATIONS CONFORM TO ANSI / NCSL Z540-1-1994 SPECSIFICATIONS.
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.

Form Number: BAO6 Customer Code: EESPC Rev. Date: 10/11/1999



QUALITY CONTROL SERVICES Inc.

2340 S.E. 11Th, Avenue Portland, Oregon 97214-5306
(503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION
Customer and Contact

Lokee Testing Labs.

13235 Prairie Circle East
Sumner, WA. 98390

Chip Wadington

INSTRUMENT INFORMATION

Item Make Model Serial Number Units Last Cal. Date Cal. Date Cal. Due
Balance Sartorius A120S 37010004 Grams 11/21/1998  05/25/1999 11/1999
Readability Range Calibrated  Location Customer ID SOP Used Limits Used
0.0001 0-100 Lab N/A QCS #004 Factory
Functional Checks
Cornerload Wi Linearity O - 1/2 - Full Capacity Reproduceability W

CALIBRATION DATA

Standard As Found Instrument Limit +/- As Left Instrument
100 100.0018 0.0002 100.0000
50 50.0009 0.0002 50.0000
20 20.0004 0.0002 20.0000
10 10.0002 0.0002 10.0000
5 5.0001 0.0002 5.0000
1 1.0001 0.0002 1.0000
— CALIBRATION STANDARDS NIST Traceable
Item Make Model Serial Number Units Cal. Date Cal. Due ID#
Weight Set Rice Lake 1MG-20KG A45 Grams 07/07/1998 07/1999 822/251337

Comments / Info:

Technician: D.Deleasa

Signature: :ZO LQ/(/Q/"%

ALL CALIBRATION STANDARDS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
{N.I.S.T.). ALL WORK IS PERFORMED USING PROPER MANUFACTURER AND/OR INDUSTRIAL SERVICE TECHNIQUES AND IS
WARRANTED FOR 30 DAYS. CALIBRATIONS CONFORM TO ANSI / NCSL 2540 / MIL STANDARD 45662A.

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

Form Number: BAO6

Customer Code: EESPC

Rev. Date: 12/14/1998



Thermocouples Check against

Thermocouple Calibration Record Semi-Annual

Reference Thermometer serial number 9123454

Ice Water Bath 32°

Boiling Water 212.°

Room Temperature 23°

Barometric Pressure 230.50

DATE: [1-20-99

TC | Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 2./ 20107
2 Dry Bulb CYRYA 2110

3 Stack 32/ 20D
4 Stove Top 22 .| 2112
5 Left Side 22-0 2120
6 Back Y| _2V253
7 Right Side 3z.0 21K
8 Bottom 32,/ 216
9 Firebox 32.) /1,

10 Secondary/Cat YN X

11___ | Ambient 22.3 i
12 Tube Furnace oY 2.0
13 Sample Box 32.0 2113
14 | Tmpinger Out 32,1 2NV
15 C. Gas Box 32.0 12. 1
16 | C.Gas Out 32,2 U]
17 SO2 Out 2.2 21 .77
18 Upper Ambient 22 211, 9
19

20

21

22

23 | Calibrator 2.2 219

24 Oven 371 2.5




Date: / I -Z2o qq

Ambient Temperature: 1S

Thermocouple Number:
Barometric Pressure: __ 30 .S Q

Thermocouple Readout Semi-Annual Calibration Data Sheet

T/C Readout

Technician: ___ (0 2 (), Reference:  Mercury in glass
' L FISHER #9123454
Other:  OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermometer | Potentiometer (%)°
Temperature | Temperature
°F °F
32 Ice Water 220 YA o)
212 Boilin o ‘
Watef 2127 2109 047

250 Omega 1500 744, & 080
300 Omega 300.0 299.4  2Q0
400 Omega 400, 0 29% 4 , 200
500 Omega_ <00 .0 Ha1.2 LD
600 Omega O (01D -, Lt
700 Omega 100.0 (3. S
800 Omega K00.0 O[3 - 1D
900 Omega Q000 | 3K 133
1000 Omega | [ooo.0 | 10002 - .020
1200 Omega 1200.0 [191.% J33
1400 Omega |Hoo.0 | 1989 019
1600 Omega JLoo.o | I599. ¢ 0393
1800 Omega | [400.0 1199.9 000
2000 Omega L000.0 2000.0 D

4 Every 50°F for each reference point
b Type of Calibration System Used

¢ (reference temperature) - (thermocouple temperature) , 100
reference temperature

c\winword\reportical.doc




TRACEABILITY DOCUMENTATION Semi-Annual

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

DATE: I l‘ZO—Q‘%
SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C = °F °f
Q° 3.0 32.0
22.5 125 2.5
l—/ ll o Q3 A S Cf?; /
(3.0 1944 1S4 (o
DRY GAS METER THERMOCOUPLES
Actual °C=°F SHin 5H out KK
@) 22° 322 22.44 2.2
22.0 1. 7.7 ik, e
2.8 103.:(p J03. / [103.5 [03.5
Lot 9 1524 /52.90 (52, ( /52,85
SLING PSYCHROMETER
Actual °C = °F ‘Wet Bulb Dry Bulb
Q 32° 32.0 32.0
[(0.S Sy sl Y 503
/7 (2.8 (,2. 8 (2.8
273 L] R 2 L[
Convérsions = °F=(°C x 1.8) +32 °C = (°F-32)+1.8




—~——————
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VANEOMETER CALIBRATION

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

necessary

DRAFT GAUGE CALIBRATION

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

The manometer is leveled and zeroed at the start of each test run, checked as
necessary during the run to verify the settings have not changed and again at
the end of each test run. The resuits of each check are recorded on Data Sheet
#16 in each test run.

BAROMETER CALIBRATION

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

MOISTURE METER CALIBRATION

The Delmhorst Model RC-1C, SN 16152 Moisture Meter is calibrated each time
the meter is used by adjusting the zero and span calibration. The
potentiometers of each calibration point (X = zero, Y = span) are adjusted until
the meter is calibrated correctly. The meter is then checked against a calibration
block (Delmhorst Model MCS-1, moisture content standard at 12.0% and 22.0%)
in its normal operating range of 11-25%. ‘

LoKee Testing Lab also has a second moisture meter, Delmhorst Model G-30,
SN 2477 to use as a backup. '



POST TEST METER BOX AUDIT DATA SHEET # 32

unIT_ 3ol - BBl DATE: |-29- 2000
TEST DATA
RUN # 1 2 3 4 s 6 7 8 o 10

AVGAH M5 T 13\ 40

MAXVAC 20 30 2.0 , 243

Avg. Test SeriesAH:__ 4 |18  in Hy0

Audit Dry Gas Meter ;__|( Correction (Y ) Factor ;__|s Ol Y (mcf)
Test Dry Gas Meter : H Correction (Y ) Factor ;___, 9 g9 (mcf)
AUDIT DATA
Audit # 1  Audit#2 Audit #3
BP | 20| 20.2.1 0.2
VAC 4.0 4,0 4.0
AUDIT METER : L
VOL. Find 939,907 943,12 A48. L3
(Vw) Initial 934.000 Q33.90% Q43,792
Vol 4,403 4, 885 4,815
TEMP (°F) Initil _ (o9 21 s
(Tw) Mid _10O 3 7
Final _"2/ 1S ]
(CF/°A)  Avg. 0 (530 | 23 _S33 7§ éi—r D)
AH Initial _i (7% O 178
" Mid _. /7Y 1% Wh):)
Final _. 118 vk A n ¢
Avg, (170 ( 172 A0
DRY GAS METER ;
VOL. Final 925 .00 930. cod Q35,000
(Vd) Initial 920.000Q 925 .000 Q30,000
Vol. __5.000 5,000 S, 000
TEMP (°F) Initial _ Q] g8S %7
(Tm) Mid _33 pL) pave)
Final _85 37 8

CF/°A)  Avg. 3 (843)

Test Series Max Vac:_4.0 _in Hg




Y = (Vw) (mcf) BP) ( Tm) " Y Factor % Diff. = Act - Exp

‘(Vd)(BP+—)(T ) Exp

NOTE : mcf = meter correction ( Y ) factor for Dry Gas Meter used as a transfer standard
RUN1

_(490F (987 302V )S93 ) T qqy
(.5,000 )(30,2( + ‘};’6 )(530 ) sooq'll

X 100

(994 - .98 )

x 100 =_ Q12 %
985

A%=

RUN 2

(4385 (98 X321 )54k ) 29 939
( S.000 )(30.1( +a03 g3z ) [WSYY.S -

a0 - 985 ) L Lo,

RUN3

Y:Wﬁﬂf' (%] )30.2) )(s4g )_79818:C  _ qgy
( S.00d )(50.2) +"l;'8 )(s 7) ®¥i4%.0

(37 -.985 )

A%= X100 =+ 10T %
985
NOTE : The Y factor % difference must be < 5.0 % to be acceptable
INTERPOLATED Y FACTO& c, 3
—(‘ ‘l ;T ichH:0AH = ~——— Calculated calibration Y factor from calibrations
—'(7]; ) inch H20AH = %—— Calculated calibration Y factor from calibrations
W ol X100 _ O
(B) (A) (E)
) . 1 94> _:\DIO+ 10O = O0lo.
(D) (C) (E) (F)
R b - M B~ o ) - DV N

)
[-»ootox .9 ]+ ¥ _ 9%
(F) (Q) (C) Interpolated Y factor

Volume Metering System Leak Check : O' oo inch H>0O in one minute




DRY GAS METER CALIBRATION

o

pate ;11 20-94 DRY GAS METER:__H BOX
BAROMETRIC PRESSURE, Pb 30/ Y in. Hg. KZmee = 1014
Orifice Manometer Setting,
AH, in. H,0 A 2 3 5 75 1.0
sesolme | il a1 9935 te R0 521,73 L2 58] sl |
wetTestheter | el |95 2004 9. 94| 8L 829 B9 | €10 (g% 1 5
W 4G 437|457 | 4.9 | 4491) (4935
Gas Volume _ Q50 04 €S |0, 000 q@f,mﬂ q760cw TS wo
Dy TestMeter | e 996.0001950 .co0| S 0ed] Do pap | XS0 (97000
vaft Vw ft° S0 | S 000 5.000] SoodlS, ow | Sioov
vertest e | 77 | A |8l gl 8l
eter Midde |72 08 |3 8 %! Z)
Temperature i . 0 3| s l e 5)
™ Average [TZ 79 g G |5 % gl
ory Test Initial 25 175 G 17 12 |
Meter Middle | 7S LY 77 7% L4 7"{
Tempersture Final s Yo IR, ¥ 74 19
m average | 05 | 7 s hy | 9 (8%
v LodWEND ol ga3 | ass | ags | 99( | 495
vd [Pb + -*] tw) |
13.6
Average Y= . q Bq




Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.41
Vacuum = 0.0 in.Hg

0.10 0.10 0.10 0.10

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter

M Final
M Initial
Vd, cu. ft.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter

Outlet, tmo 1)
2)
3)

Dry Gas Meter

inlet tmi 1)
2)
3)

Mean tm, Deg F
Mean tm, Deg A

Results :

<
n

Averages :

905.062 910.109 915.164  920.215

900.000 905.062 910.109 915.164

5.062 5.047 5.055 5.051

79 79 80 80

539 539 540 540

88 90 90 o1

89 90 91 91

90 91 91 91

91 95 98 101

93 97 99 102

96 99 101 103

91 94 95 97

551 554 555 557

1.009 1.017 1.016 1.020
1.017

in. Hg

0.10

5.000

- 925.284

920.215
5.069

80
540

91
91
o1

103
103
104

97
557

1.018

0.10

5.000

930.346
925.284
5.062

80
540

el
91
ey

103
104
104

97
557

1.019



Orifice Manometer

Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Ph = 27.41
Vacuum = 0.0 in. Hg

0.20 0.20 0.20 0.20

Gas Volume Wet Test Meter

Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter

M Final 935,565 940.624 945,687  950.756
M Initial 930.500 935.565  940.624 945,687
Vvd, cu. ft. 5.065 5.059 5.063 5.069

Wet Test Meter
twDeg F 79 80 80 80
twDeg A 539 540 540 540

Dry Gas Meter
Outlet, tmo 1) 91 91 91 92
2) 91 91 92 92
3) 91 91. 92 92

Dry Gas Meter
Inlet tmi 1) 94 97 100 102
2) 98 98 101 104
3) 97 100 102 104
Mean tm, Deg F 93 95 96 98
Mean tm, Deg A 553 555 556 558

Resuits :

Averages :

<
n

1.012 1.015 1.017 1.018

1.016

in. Hg

0.20

5.000

- 955,828

950.756
5.072

80
540

92
92
92

104
104
105

98
658

1.018

0.20

5.000

960.805
965.828
5.077

80
540

82
92
92

105
105
105

99
559

1.018



s -

METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.43
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.30 0.30 0.30 0.30
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 966.054 971.113  976.179  981.252
M Initial 961.000 966.054 971.113  976.179
vd, cu. ft, 5.054 5.059 5.066 5.073
Wet Test Meter
twDeg F 80 80 80 80
twDeg A 540 540 540 540
Dry Gas Meter
Outlet, tmo 1) 89 90 91 91
2) 90 91 91 92
3) 90 91 91 92
Dry Gas Meter
Inlet tmi 1) 95 97 100 103
2) 97 99 102 103
3) 98 100 103 104
Mean tm, Deg F 93 95 96 98
Mean tm, Deg A 553 555 556 558
Resulits :
Y= 1.012 1.014 1.016 1.017
Averages :

Y= 1.016

in. Hg

0.30

- 5.000

~ 986.332

981.252
5.080

80
540

91
92
92

104
104
105

98
558

1.016

0.30
5.000

991.415
986.332
5.083

80
540

92
92
92

105
108
105

99
559

1.017



METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.43
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.50 0.50 0.50 0.50
Gas Volume Wet Test Meter
Vw, cu, ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter

M Final 996.581 1001.670 1006.754 1011.842
M Initial 991500 996.581 1001.670 1006.754

vd, cu. ft. 5.081 5.089 5.084 5.088
Wet Test Meter
twDeg F 79 80 80 80
twDeg A 539 540 540 540
Dry Gas Meter
Outlet, tmo 1) 91 92 92 92
2) 91 92 92 92
3) 92 92 92 92
Dry Gas Meter
Inlet tmi 1) 99 101 102 103
2) 101 102 102 104
3) 102 102 103 104
Mean tm, Deg F 96 97 97 98
Mean tm, Deg A 556 557 557 558
Results :
Y= 1.014 1.012 1.013 1.014
Averages :

Y= 1.014

in. Hg

0.50

5.000

1016.925

1011.842
5.083

80
540

92
92
93

104
105
105

99
559

1.016

0.50

5.000

1022.010
1016.925
5.085

80
540

92
92
93

105
106
106

99
559

1.017



METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.43
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 1027.177 1032.266 1037.367 1042.467
M Initial 1022.100 1027.177 1032.266 1037.367
vd, cu. ft. 5.077 5.089 5.101 5.100
Wet Test Meter
twDeg F 80 80 80 80
twDeg A 540 540 540 540
Dry Gas Meter
Outlet, tmo 1) 91 92 92 93
2) 91 92 93 93
3) 92 92 93 94
Dry Gas Meter
Inlet tmi 1) 97 102 103 104
2) 99 103 104 105
3) 102 103 104 105
Mean tm, Deg F 95 97 98 99
Mean tm, Deg A 555 557 558 559
Results :
Y= 1.010 1.012 1.011 1.013
Averages :

Y= 1.012

in. Hg

0.75

5.000

1047.571

1042.467
5.104

80
540

93
%4
94

105
105
106

100
560

1.013

0.75
5.000

1052.678
1047.571
5.107

80
540

94
94
94

106
106
106

100
560

1.013



METER BOX CALIBRATION

Date : 06/08/99
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.43
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. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 1058.090 1083.183 1068.279 1073.379
M Initial 1053.000 1058.090 1063.183 1068.279
vd, cu. ft. 5.090 5.093 5.096 5.100
Wet Test Meter :
twDeg F 80 80 80 80
twDeg A 540 540 540 540
Dry Gas Meter
Outlet, tmo 1) 90 91 92 93
2) 90 N 92 93
3) 91 91. 93 94
Dry Gas Meter _
Inlet tmi 1) 101 102 103 103
2) 101 102 103 104
3) 102 103 103 104
Mean tm, Deg F 96 97 98 99
Mean tm, Deg A 556 557 558 559
Resulits :
Y= 1.009 1.009 1.011 1.011
Averages :
Y= 1.011

in. Hg

1.00

5.000

1078.486
1073.379
5.107

80
540

94
94
94

104
104
105

99
559

1.011

1.00
5.000

1083.599
1078.486
5.113

80
540

94
95
95

105
106
106

100
560

1.012
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Last Cal. : 4~ (0- 99

By ;C\LD.

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

Barometric Pressure :_ 30, 8 Hg

S0, ROTAMETER CALIBRATION

Date:_[[-20-99

By :G l)ml)h‘h )

SN : 311325

Temperature : 6 q

RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 55.0 /23.0 135.0
2 55.2 121. 9 135. (
3 54.9 128 | (35.3
4 55.2 122.9 135.0
5 $5.0 128, 135.3
6 55,/ 123.4 135. L
7 S5.2 123:5 (45,5
8 SS . o 128,73 195 4
9 55,/ 123. ] 189 .0
10 55,7 125.4 135.3
AVERAGE 55,1 ccmin ,23‘2 cc/min \is\j cc/min
SETTING ¢c/min
0 O.0
50 S5, [
100 12%. 2.
150 195.3

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

100cC/MINUTE= 1.2




S0O2 Rotameter

20-Nov-99
200
150 |
.. Rotameter
o 100
50|
0 | | 1
0 50 100 150 200
S0O2 ppm
Regression OQutput:
Constant 2.2
: Std Err of Y Est 5.4221766847
‘ R Squared 0.9970364173
| No. of Observations 4
| Degrees of Freedom . 2
X Coefficient(s) 1.258

Std Err of Coef. 0.0484974226



TRACER GAS TRAIN RESPONSE TIME

oaTe . 11<20-99
Elapsed Time SO, S0, SO,
Conc. (v.) Conc. (v.) Conc. (v.)
00 sec S0 502  SOZ.
15 . 240 , 235 229
30 L0l » OLo! L O3
45 (0171 y O1'Y ,0l3
60 (Ol LO( 1012
75 r 00 o o)) L OD)
90 , 04 03 1 003
105 ,903 ' OO) L 002
120 , OO [ , 000 _ 0ol
135
150
165
180
Initial Response (3 /2 / -Z‘
95 % Responsg 3-3 3') 2%
Flow Rate 75 /.5 ). 5
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, CO; CO, 0. 0. Q. coO €O cO
Time | Cong. (v.) | Conc. (v.) | Conc. (v.) | Cone. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc, (v.) | Conc. (v.)
0sec | 495 | 49| 49, | .S00 | . 500 |.S00 | S0 | - 50%] 508
15 | HY 31 Ll 8Ls] S59 | So |, 202 +219] . 207
3 | 20 | 104 2001 240 729 7331 .050] ,050] .04
4 1 vzl i3 L2091 8| . Rlo oS8 | a1 | oo
80 | 048 | .oSp | .04 | . 220] « &} &2 |00 || 00/ | 00D
% 1,032 ,03)].029 | %272 ,R2%8].8272 1.0c00 | 00| .00l
0 |.020] 03l .02]1%30 | &A1 1 .830|.000 | . 00,00
105 | o/l o0lol olp %31 |:3831 | %32 |.000 | 1000 | .000
120 |, ppS| 08| . 0/ |.831 | .83 | . &331, 000 | o |.ow
135
150
165
180
Initial
Response
95 %
Response - -
Flow
Rate




ORSAT ANALYSIS DATA SHEET

DATE: [1+20-99

Gas 1 2 3 AVE CONC TANK ID
| o @) o O No  [Tx-79373
% o O O O No

“l o O O O No

1124 | izd | 1zd |24 | 12d |- 52549
| 12.5 | 1z5 | 12.5 |25 |jz.51

€1 3. 5.0 35, | 5.07 |5.08

=210 | 210 | 200 | 20 | 2000 8L usz|
% 1210 | a04 200 | 20,7 | 2/.00

0135 8.5 | 35 3.5 | 3.5

€| (2 6.3 225 .23 | 625 L 21084
% 13 lea |6z | 62z2|629

@120 |90 |26 | 200]| 20|

CO,

O

CO




Scott Specialty Gases

Sh1pped 500 WEAVER FARE RD
From: LONGMONT CO BOSO1
Phone: 303-442-4700 Fax: I0Z=773~76773

CERTIFICATE OF ANALYSIS

 —— —— . " (et e St et Fuly S S EEN T M Ve S S Wil e S iy e My e G ¢ g S e St St S S S G P S O WS e P G S G G4 G G G ¢

ENERGBY & ENV MEASUREMENT FROJECT #: 08-34135-005
PO#: VERBAL
C/0 ED WADINGTON ITEM #: 0B024520 44,
. 3730 N. PELLEGRINO DR. DATE: 4/24/97
- TUCSON AZ 85749

- - -
Aol ——
. N

-

" e o D S MOnt o D A e e S P MR S SR P b S 0SS S F SO S S SR T B G (B O S A B S e S 8 S T A £ S VR g Y S S S SOl ML D S M PTG MR FA SUP SED N TEDY T M U SO AN SR S DN A G S Sk

CYLINDER #: AALZ21004 ANALYTICAL ACCURACY: +/-2% .

FILL PRESSURE: 2015 FPSIA FRODUCT EXPIRATION: 4/24/2000
BLEND TYFE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYS IS
COMPONENT -_CONC_MOLES_ ~AMOLES)Y
CARBON DIOXIDE 6.25 % b6.25 %
.~ CARBON MONOXIDE 2. % 2.01 % !
OXYGEN ' 6H.25 % “b.24 %
NITROGEN EALANCE BALANCIE
9T:Lf s ;
i’:«,'."‘"-""‘r. ﬁ.'-1"“
At
CGA 590 201% PSIA :

ANALYST: oA
IANA BEEHLER




——
AIR I.IOUIDE'.

GASES FOR RESEARCH AND DEVELOPMENT l AIR Ll Q_UIDE |
CYL# > 5354 ‘t CGA 5 ﬂo ™
pres _1GSO voL nr& | X -
sty _0659Y owe. 09-6-9® TL%’&JROV%XEQ%.'
Analytical Method _CG1C / Paramaspn efic TEL: (206’) 383-3637

Requested Analyzed -
Hydrogen T
Nitrogen Bl . e .
Argon ‘ THE ONLY LIABILITY OF THIS COMPANY
A . FOR GAS WHICH FAILS TO COMPLY WITH
Carbon Monoxide S'/ . 5.02%. THIS ANALYSIS SHALL BE REPLACEMENT
Methane THEREOF BY THE .COMPANY WITHOUT
Oxygen - Ww.s7 | (a.st7. EXTRA COST.
Helium
Carbon Dioxide (.5 'I .o / ' DO NOT REMOVE

e THIS TAG

SIGNED



Scott Specialty Gases

Shipped S00 WEAVER FARK RD
From: LONGMONT CO 80501
Phone: Z03-442-4700 Fay: INIJ=772+7677%
CERTIFICATE 0OF ANALYSIS
ENERGY & ENV MEASUREMEN FROJECT #: 08-34135-007
FO#: VERBAL
C/0 ED WADINGTON IJTEM #: OB0D2C4O1 %01 42\,
3730 N. PELLEGRINO DR. : DATE: 4/24/97
TUCSON AZ 85749
CYLINDER #: AAL71S2 ANALYTICAL ACCLIRACY: +/-2%
FILL PRESSURE: 2015 PSIA FRODUCT EXFIRATION: 4/24/2000
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
COMPONENT __CONC_MOLES_ ~AMOLEES)Y
CARBON DIOXIDE 21. % 21.0 7%
CAREON MONOXIDE 8.5 % 8.51 ] .
OXYGEN 21. % 21.0 A
NITROGEN BALANCE BALANCIE
[ . s
:'t’m‘h '
CGA 570 2015 PSIA
ANALYST:

DIANA BEEHLER
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E"; i g r—rye abadti S -‘}

I 500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4'700 Pax- 303. 77!-1673 AN

l ; . ' "1 Lo,

.. "

3 4 CERTIFICATE OF ANALYSIS: Interference-Free = Multi- Component EPA Proto¢ol Gas

] ; Customer ‘ Assay Laboratory - Pro]oct No.. 00.34138-001

o ENERGY & ENV MEASUREMENT A A
2 | SCOTT SPECIALTY GASES . -

| C/0 ED WADINGTON 500 WEAVER PARKRD . _

;-4 - 3730 N. PELLEGRINO DR, , LONGMONT,CO 80501 < -

F
DAY

D
R

TUCSON, AZ 85749

L . This certification was pertormed according to EPA Traceability Protocol For Assay & Certification of Gnooun Clllbfﬂlon S(lndlrdi.'

%

E . n:nnntﬂtcAL INFORMATION
oAy

[ J

E Proocduu #G1; September, 1993, e

«Cylinder Nimber: ALM052285 Certification Date: 4/21/97 . -
5 cyundar Pressuro"-- 1996 PSIG L ‘
# 4 CERTIFIED ) T R
 COMPONENT ¢ | CONCENTRATION © ANALYTICAL AécbhACY _
SULFUR DIOXIDE * ' 506 PPM .. #/- 1% NIST Traceable ..:..

NITROGEN - BALANCE

?‘ N
ﬂ ¢ 6‘; notu %kun cylinder pmluu is below 150 pslp. . ; v

Anllvﬁcll aecurlev is Inclusive of usual known srror sources which st least Include precision of the messursment moeouu.

: : Product cortifiod as +/- 1% aneiyticsl accuracy is diractly tracesble to NIST standards. E M ' ' i Cat
.- This MolGso! hab besn certifiad using corrected NIST SO2 standard values, per EPA guidance dated 7/24/98 and will not odmllh m M&_ﬂ_hd HOM

H REFERENCE STANDARD . ol

‘ TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONEHT

T ’(ﬂrm 1881 1) 9/27/98 ALMO59506 488.5 PPM . - BO2/N2

1 o .Lg- i3 L e e

| E'u ‘INSTRUMEWAHON 0

I‘"” : ‘:INSTRUMENTIMODELISERIAL# , LAST DATE CALIBRATED

" FTIR svmm/azzo/AAaswozm . 03/20/97

iy

et -

oty NALYZER READ|NGS ] N P
b (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient). - . .

v ﬁ‘ ] Second Triad Analysls ... CeMbration Cirve’
B e R et d
=3 ¥. SULFUR DIOXIDE * : TR
Y Dfte: W“N‘h;. nmum:»m Dete: 04/21/97  Response Unit: PPM cm:m-uluouwm»u
‘Y £{t1e08me) T1808.77 2120.3241 R1ad08.28  T1wB08.43 r=0.989980 1 | "'1"- ' o
"t Kiwasn, 79 12808.89 R2=488.03 22218090 T2+608.78 Gonetantst :" “'u-gd.oobo“ '.
., 3 Y RI=408.08 ‘ 23=0.8340 7T3=808.74 NI =400.00 ] 821000008 . : ' Ge0.000000 ... :
.; sos.8 L) Avg, Conceniration: s0.8 ™ .| p=0.000000 . huooomd’ 7 ”"

......
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AIR LIQUIDE

)

CERTIFICATE of ANALYSIS

Interference-Free Muiti-Component EPA Protocol Gases

Cyl. Number: Cyl. Pressure:* Lot Number:
CC67475 1900 psig N.A.
_||Assay Date: Expiration Date: Document Number: pp! ppm
104/02/98 04/01/01 881463 ppm
Customer: P.O. Number: Item Number
AL COMPRESSED 031798CS N.A,

|~ |'Mixure s vaid only 1o 150 psig ]

KVB/ANALECT

Manufacturer:

Model Number: EN3024
+ .- ||Serial Number: 3024
] '|IMPR Last Calibrated: ~ 03/18/98
Analytical Principle: FTIR

N.A.

GMIs22

09/27/98
07/25/99

500  pp
15100 ppm

15.0 S02 N2  CC10208

496.0
1483.5
12314
1256.1

1238.9

0.0
494.8 490.5
1482.0

1480.7
12339 12371
1261.9

0.1

1258.7

Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121

(AN L

Lk
| \

AIR LIQUIDE AMERICA CORPORATION

11426 Fairmont Parkway ® La Porte, TX 77671-6000 ® 800/248-1427 ® 281/474-8400 ® Fax: 281/474-8419



Scott Specialty Gases

600 WEAVER PARK RD,LONGMONT,CO 80501

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Phone; 303-442-4700

Fax: 303-772-7673

Customer
ENERGY & ENV MEASUREMENT

C/O ED WADINGTON
3730 N. PELLEGRINO DR.
TUCSON,AZ 85749

ANALYTICAL INFORMATION

Assay Laboratory

SCOTT SPECIALTY GASES

500 WEAVER PARK RD
LONGMONT,CO 80501

Project No.: 08-34135-003
P.O. No.: VERBAL

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Callbration Standards;

Procedure #G1; September, 1993,
Cylinder Number:
Cylinder Prassure®**;

COMPONENT
SULFUR DIOXIDE *
NITROGEN

*¢* Do not use when cylinder pressure Is below 150 paig.

ALMO049127
1860 PSIG

Certification Date:

CERTIFIED
CONCENTRATION
1,770 PPM
BALANCE

4/21/97

Exp. Date:  4/21/2000

‘

ANALYTICAL ACCURACY**

+/- 1% NIST TRACEABLE

" #% Analytical accuracy Is inclusive of usual known error sources which at least include precision of the measurement processes,

Product certified as +/- 1% analytical accuracy Is directly traceable to NIST standsrds.
* This Protocol hes been certified using corrected NIST SO2 standard values, per EPA guidance datad 7/24/96 and will not correlate with uncorracted Protocols.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION
NTRM-R- 1696 7/03/98 ALM057797 3131. PPM
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL#
FTIR System/8220/AAB9400261

" ANALYZER READINGS

LAST DATE CALIBRATED

03/20/97

COMPONENT
SULFUR DIOXIDE

ANALYTICAL PRINCIPLE
Scott Enhanosd FTIR

(2 =Zero Gas

R =Reference Gas T =Test Gas

r = Correlation Coefficient)

Calibration Curve

Concentration= A 4+ Bx 4+ Cx2 + Ox3 + Ex4

r=0.998990 1898

Constants: A=0.,00000
B=1.00000 C=0.00000
D=0.00000 E=0.00000

Flrst Triad Analysls Second Triad Analysis
SULFUR DIOXIDE *
Date: 04/14/97  Responss Unit: PPM Date: 04/21/97  Response Unit: PPM
21=0.7210 R1=3127.7 T1=1767.1 21=0.4020 R1=3128.0 Ti=1770.2
R2=3131.7 1240770 T2=1788.1 A2=3132.3 Z2=6.6340 T2=176%.3
2346770 TI=1780.1 R3=3133.7 Z3=4.9410 TI=1770.9 R3=3134.9
Avg. Conosntration: 1768. PPM Avg. Concentration: 1770. PPM
‘.

' Special Notes:

g B TR L

ANALYST: .:Dm m

DEVON VONFELDT



Cerlificate of Analysis

ANALYTICAL CONTROL LABORATORY ANALYSIS

ACETO -~ OPTIMA

Catalog No.: A-929 anu 3 97

Lot No.: 972630

This is to certify that this lot was tested and found to comply
with the specifications for this product. The following are the
actual analytical results obtained:

TESTS ACTUAL ANALYSIS

Aldehyde 0.0005%
Assay 99.6%
Color 5 APHA
Density (g/mL) at 25°C 0.7851
Description Clear, Colorless Liquid
Fluorescence Background Not More Than 1 PPB
(as Quinine Sulfate)
Identification : Pass Test
Isopropyl Alcohol 0.01%
Methanol 0.03%
Optical Absorbance at 350nm 0.001
at 340nn 0.05
at 330nm 0.69
Pesticide Residue Analysis Not More Than 10 ng/L
(as Heptachlor Epoxide)
Refractive Index at 25°C 1.3560
Residue after Evaporation 0.3 PPM
Solubility in Water Pass Test
Substances Reducing Permanganate Pass Test
Titratable Acid 0.0003 Meqg/g.
Titratable Base 0.0001 Meq/g.
Water (H.,0). 0.4%

Approved By: WM

Robert Dowd
0.C. Laboratory Manager

H Chemical Division
@ FISJ'IGI‘_ 1 Reagent Il.ana
Scientific e 07410
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CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: _ 1~ b- 2000
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _407069
Calibration by:_C. LJadi naton)
Cal Gas Flow: _1.5 SCFH ) Measured by: Rotameter

BP:__30.30 Instrument ID:_ PRINCO

Temp: Lﬁq “Instrument ID;_TR

Analyzer last calibrated: [1-20-9% By: c b\)ad 1NeToN
Cylinders: Y

L 41X 79373 Concentration:_ 00.00 % €O, Cyl. Press.; [ 5S])  PpsI

Certified by:_F)\@. MDE Date:_ 9 ,}21!()3

2. # 0C 52549 Concentration:;__1 2. ‘j % CO,Cyl Press.:ﬂ_

Certified by: Aie L\:GU\DE Date: Q/ZZJQ‘B

3. # ARL 152 _ Concentration;_21.0 % CO, Cyl. Press.:_H&_PSI

Certified by: 5(10]3 SPEC\F\\;\,I GIHSES Date: 5/15/97

4. # QAL 21084 Concentration:_{p. 25 %  CO, Cyl. Press.: _l_ézi,
Certified by:_&g‘n SPE,CIF\IJ\! GHSES Date: 5/!5 /‘17
Analyzer: Calibrated Range:__ 0-25.0 % Output:__ 0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter

Calibration Results

PSI

PSI

Point |CYL. % EXPE CTED ACT UAL ADJ. % |POTENTIOMETER
# # CO2 METER DVM METER DVM METER| DVM | DIF. | UNADJ. ADJ,
11 1]00.06]00.0[.000 [p20 | .C02] 0.00] .000 ' /
2 7 (2.4 | 49.5].49 | 425 | d45 [99.6] 490 N~

3131210 |184.0[.940 | €3 9| «=29| — — X
19,25 | 2801250 [28.2 | .252 — /1N
5 | 1100.00|00.0|.000 |00.0| 00| — |— f N

S= 12494




CO, Linear Regression Results:

;;SI(XNJ 2 o39923S

Y Intercept (B)=_-00 L €030
Correlation Coefficient (r) = _+ 9 q% qu 5(0
r= vq/q’q qq l 3

)

0.9

0.8

0.7

0.6

0.5

—~

0.3

0.2

0.1

i
- o@o 2.5 5 1.5 10 12.5 15 17.5 20 22.5

EPA Span Value = £ 2.0% of 25% CO, = £ .5%

Cal Volts = Cal Volt Conc - Std Conc = £+ Conc Diff = £ A%
%Bq: ZD\q—7S Z.I\D = =, 025 = —.100
252 = (L300 - (VS = o0se = . 7200
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O, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: |- L-200
Analyzer: Make: _ TELEDYNE

Model: _320A SN:

37400

Calibration by: ¢\ L\_)& ﬁ tneton)
Cal Gas Flow: 1.5 SCFH

Measured by: Rotameter

Instrument ID:_ PRINCO

Bp; 30:3Q
Temp:___ (2

Analyzer last calibrated:
Cylinders:

L o# X 7Q373 Concentration:_ 00.00 9%
Certified by: Aie LiauidE Date: QIZZJQB
2. #.CC52549
Certified by: Aie LiguoE
3. # ANRL 182 Concentration:_21.0 %

Certified by: Scot SPEC!N.I! §H§E$ Date: 5/ 1S / Q7

4. # AAL 21094 Concentration:_lo. 24 %

Certified by: &:931 SEECJ 51.1\{ Q) ASES Date: §l 1S 292

0-1.0

Instrument ID; TR

)l-20-99 By: C. P\)AQ’N’\&C\ I on

Concentration: |2.51 %
Date: QIZZIQS

Output;

Calibrated Range:__ 0-25.0 %

O, Cyl. Press.:

0, Cyl. Press.:

O, Cyl Press.:

0, Cyl. Press.:

Analyzer:
Flow: _1.5 SCFH

Calibration Results

PSI

PSI

0
i

PSI

1320

PSI

V.
Measured by: Rotameter

Point [CYL. % EXPE CTED ACT UAL ADJ. %

POTENTIOMETER

802

METER

- DVM

METER

DVM

DVM

DIF.

UNADJ.

ADJ.

00.00

00.0

000

00.0

000

AN

j2.51

12.5

.500

12,S

500

AN

—

21.0

21.0

. 340

21-0

<l

/

N

&) @ v ]l <

. 2N

.2

250

OIZ-

257

—
—
N
| —}
| smmnee

/

]l ] W N

06.00

00.0

000

00.0

000

o

5=

12,499



O, Linear Regression Results:

Y=MX+B
SlopeM)=__ <0399 (3 Z

Y Intercept (B)=__ +O®II [ 30

Correlation Coefficient (r) = J qqqq 37
= .9999%1Y

0.9

0.8

—

0.6

Z‘i £
L
T
7

0.1
00~0 2.5 5 7.5 10 12.5 15 17.5 20 225 25

EPA Span Value = t 2.0% of 25% CO, = = .5%

Cal Volts = Cal Volt Conc - Std Conc = £ Conc Diff = £ A%

B3] = 20,992 -210 = —.008 = =.033
‘2\52 - (‘0‘305 - (_0‘2% c ~0OlsS z 20
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Jotul 3CBII

ZERO

RUN 1 RUN 2 RUN 3 RUN 4
01/25/00 01/26/00 01/27/00 01/28/00

PRE & POST AUDITS

w
[®]
4
&
€ | e _ u ®
[T
i
o
*

14

_2 —

_3 1 1 t { 1 )] I 1 I | 1 ] 1 1 L

RUN 1 RUN 2 RUN3 RUN 4
01/25/00 01/26/00 01/27/00 01/28/00
PRE & POST AUDITS

3

2 -

1
w
(8]
z
2 " g "
w 0 <
[F
i
(a]
2 |

2 -

_3 1 1 1 i 1 1 1 ] 1 | | | 1 i 1




Date: ) - 200
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _408005
Calibration by: <, w‘ﬂ’/hg For
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
Bp._30.30 Instrument ID;_PRINCO
Temp: b 7 Instrument ID:_ TR ‘
Analyzer last calibrated:_| F 20-97 By:Q eka Wong FoN
Cylinders: v : _
L# 11X 7 q 373 Concentration;_ 00.00 % CO Cyl. Press.: &PSI

MULTIPOINT CALIBRATION REPORT FORM

CO ANALYZER

 Certified by:__ 12 L1 QUIDE
2. #_CC 82549

Concentration:

Certified by: Ae L|QU\DE
3. #_AA)L 1152

5.08

%

Concentration: % S

%

Date: 9 ZZ’Z_J 93

CO Cyl Press.:

Date: 9{22198

CO Cyl. Press.:

Certified by: S@]‘_\'_ SEEC|QQ¥ Q‘a§ES Date: 52)5191

40
YD b

e ———

4. # AAL 21094 Concentration;__2..0 | %  CO Cyl. Press.: _I_B’AO_PSI
Certified by:_&‘\'[ SPECJQLTX! GHSES Date: 51)5!91

Analyzer: Calibrated Range:_0-10.0 % Output;_0-1.0 V.

Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results

Paint (CYL. % EXPE CTED ACT UAL ADJ. % |POTENTIOMETER
# # CO METER DM METER DVM |METER| DVM | DIF. [ UNADJ. | ADJ.
T | T]o0.00]00.0 [.000 | g.10] -001[0.00] .20 |\ /
2 121=.08][508 |.508 | spa| .09 |50.% | S2R ANl
3121950 [35.1[.951 | 950[ %60 — |[—
“1472.00 [20.1].20/ [20.2] 202 | —~ /
51 1106.00/00.0].000 |0o.0] 000 | — | — 1\

5= 50072




AL o

CO Linear Regression Results:

Y=MX+B
Slope M) =___« Q39 34>|

Y Intercept (B) = O | \q

Correlation Coefficient (r) = 8 qqqq %c&
r=_ 99949976

0.9

0.8

0.7

0.6 |-

0.5

/.

0.3

0.2 ' wh

0.1 /
og"ﬁ

EPA Span Value = = 2.0% of 10% CO = = 2%

Cal Volts = Cal Volt Conc - Std Conc = £ Conc Diff = + A%

_&5Ds 3,50 - .51 = —.0Ol0 = 7100
702 = 2.000- 2Z.0l0= , OO0 = ~ 100

10
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SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: l’ (200D

Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: __ 403019
Calibration by:_C LIeutd M9 For)
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter

BP: 30,3 0 Instrument ID;_ PRINCO

Temp: (.0 c) Instrument ID:_ TR

Analyzer last calibrated:__ | [-20-99 By:_C. Lz o yre o
Cylinders: J

1 # TX 19373 Concentration:__ O0.00 % SO, Cyl. Press.._| 25

PSI

Certified by:__ 1R LIQUIDE Date:_Q/22/98

PSI

2. # CC L1475 Concentration:__|2L0O % SO, Cyl. Press.: /)50

Certified by: Q\Q,ﬁ LlQmDE. Date: 9122‘298

3. #_ ALMO  U4Q127  Concentration:_ ! 110 % SO, Cyl. Press.:__ll_q_Q__

Certified by: SC.OTT S?EC\N:\’\I GlP\SES Date: 52)5192

PSI

4 # QWMO  5228% Concentration: % SO, Cyl. Press.: 0% PSI
Certxﬁedby 39,93 5@]9:5! (_);)aﬁﬁs Date: 5115!9:2
Analyzer: Calibrated Range:_0-2500 PPM Output:_0-1.0 V.-
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results

Point|ICYL.| PPM EXPE CTED ACT UAL ADJ. % |POTENTIOMETER
# # S02 METER DVM METER DVM |METER| DVM | DIF. | UNADJ. | ADJ.
" 11 Joo.0o [ 00.0].000] pp.0| 000 — | — N\ /
2 121260 [ S04 [.504 | 5.1 .S 50 4] <8 N4
313117170 [10.8 [\108 | 1.0 TNO] —] — |

T s0pl202] 202 WAl 9 [ =1 |/ | N\
51110000]00.0[.000(0.0 | H.0] —| —

|24q 354



SO, Linear Regression Results:

Y=MX+B
Slope M) = _ « Q004 O F

Y Intercept (B)=_—".00]/ ¥10J

Correlation Coefficient (r) = ,qqqu 232
9999 GLY

0.9
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0.7

0.6

0.5

—

0.3

o

EPA Span Value = + 2.0% of 2500 PPM SO2 = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = £ Conc Diff = £ A%

0= 11S.000- INO00 = 5000= ,7200
. O = = T O b= ‘.f3‘ft>
199 = 497, S0 - S0l 0P 25

250 500 750 1000 1250 1500 1750 2000 2250 2500
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Melding Page 1 of 3

Roger Purinton

From: Magne Kilebu

Sent:  Thursday, April 19, 2007 12:36 PM
To: Roger Purinton

Cc: Skjansholt Oddmund

Subject: SV: F 3 USA.xls

Roger,

Further to the F 3 valve issue:
a) Our drawing 3-2498 P00 is attached. The previous FAM approval drawing was based on the

valve dimensions and calculations shown therein, yielding nominally 2800 mm?.

b) The 35 mm x 24 mm openings (A2) dimensions appear to be taken from our drawing 2-99-
0619. This drawing shows the said dimensions to include 7° slip angle thru the thickness of the
valve (102457). The A2 dimensions used do therefore not reflect the actual opening dimension
at the parting line side (which is smaller). '

The nominal area of 2800 mm2 was therefore calculated from incorrect input and should be
corrected. The correct A2 dimensions would be 33mm x 22 mm, which is also what we actually
find.

A corrected total valve opening area would be

New nominal area calculation, mm?

New A total 2457,5
Same A1 687,5
New A2 590

The actual A1 area is approximately 10% larger than the nominal, but total actual valve area
would be within the revised +5% limits. '

This way to solve the valve area issue will require revision of the approval drawing 4-4238 P01
that Oddmund recently sent you and we would probably need to support the change as outlined
above.

Your comments please.
Best regards,
Magne
----- Opprinnelig melding-----
Fra: Roger Purinton [mailto:RPurinton@jotulnoamer.com]
Sendt: 18. april 2007 20:37
Til: Kilebu Magne

Kopi: Paul Andrews; Holliday Jim; Skjgnsholt Oddmund
Emne: RE: F 3 USA.xls

4/19/2007



Melding Page 2 of 3

Hello Magne,
My responses to the issues.

1. Upon reviewing the test data from the certification report, | find that all the fuel loads are nearly the
exact nominal weight. The fuel loads are based on 7 Ibs of fuel per cubic foot of firebox volume. By
recalculating the firebox volume based on the adjusted dimension it is likely that the tested fuel loads will
still be applicable to the revised volume. | recall geiting EPA to agree to this proposal for a Vermont
casting stove, so in my mind they established a precedent.

At the moment | am quite tied up with the Board Meeting, presentations, etc. | will recalculate the volume
and get back to you by the end of the week .I don't expect a problem.

The only other option would be obtaining permission from EPA to un-seal the test unit and confirm the
measurement. | really don't want to go that route.

2. Same response as to #1
3. Larger heat shield is OK

4. In strict technicality the new gasket should be run by EPA for approval. Considering the size is
greater, it should provide an improved seal. In addition this is past the point of combustion so it would be
considered to have minor relevance.

Regards,

Roger

PS Which stove do you want to concentrate on next?

From: Magne Kilebu

Sent: Monday, April 16, 2007 10:23 AM

To: Roger Purinton

Cc: Paul Andrews; Jim Holliday; Skjgnsholt Oddmund
Subject: F 3 USA.xls

| » Hello Roger,

1 . Please find attached updated version of our updated EPA QC records for F 3

| USA.

| Oddmund recently sent you a revised approwal drawing package for this

[ product.

| We have now become aware that the real maximum opening area of the

- primary air valve is below the minimum of 2660 mm2 following from the

f nominal of 2800 mm2 shown on drawing 4-4838 PO1.

| The valve is difficult to measure, but we have now found a method we think is
sufficiently accurate.

We seam to have two alternatives:

a) Revise approval drawing 4-4238 again to show smaller nominal valve
opening (which is probably what it has always been).

b) Modify actual valve parts to comply with drawing.

4/19/2007



Melding Page 3 of 3

We regret this discovery this late; we realize that you may have submitted the
revised 4-4238 to the authoroties already.
Please let us know what you think should be the next step.

Magne

HHHHHHHHHHHHHABH B

This message has been scanned by F-Secure Anti-Virus for Microsoft Exchange.
For more information, connect to http://www.f-secure.com/

HEHHHH A

This message has been scanned by F-Secure Anti—Virus for Microsoft Exchange.
For more information, connect to http://www.f—secure.com/

4/19/2007
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Jotul 3 CB

04 M4/ 1999

Installation and Operating Instructions for USA. . ... 3
Installation et fonctionnement pour Canada.. .. ... .. 18

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 requtrements in your area. Kindly
save these instructions for future references.

Avis de sécurité: Une installation non appropriée de ce poéle de chauffage risque de provoquer un incendie. Assurez votre sécurité
en respectant les directives d'installation suivantes. Consultez les autorités locales du béatiment ou de la preventlon des incendies au

SU]E[ des restrictions et ex:gences relatives aux mspecuons d'installations dans votre regton

Tested and listed by Intertek Testing Services~Warnock Hersey of Middleton, Wisconsin,
Tested to UL 737, UL 1482, ULC S627, December, 1995, Report No. 13321-764
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1. General Information

The Owner’'s Manual describes the installation and
operation of the Jatul 3 CB non-catalytic wood
heater. This heater meets the U.S. Environmental
Protection Agency’s emission limits for wood
heaters sold after July 1,1990. Under specific test
conditions, this heater has shown heat output at
rates ranging from 13,095 to 58,553 BTU's per
hour.

When installing, operating, and maintaining your
Jetul 3 CB, follow the guidelines given in these
instructions. Save these instructions, and make
them available to anyone using the stove.

A number of areas of the U.S. and Canada require
a building permit to install a solid-fuel burning
appliance. NFPA 211 (National Fire Protection
Association, Standard for Chimneys, Fireplaces,
Vents, and Solid Fuel Burning Appliances ) or
CAN/CSA B-365 (Installation Code for Solid-Fuel
Burning Appliances and Equipment) may apply to
the installation of solid fuel burning appliances in
your area. Your Jotul dealer has knowledge of your
local codes and can provide assistance in making
sure your installation is safe and legal. Also con-
tact your insurance representative, building inspec-
tor, or fire officials to determine what regulations
apply in your area.

The Jotul 3 CB has been tested and listed to ANSI-
UL 737, ANSI-UL 1482, and ULC S627 by
Inchcape Testing Services-Warnock Hersey of
Middleton, Wisconsin.

2. Possible Hazards to Avoid
When Using the Jotul 3 CB

Woodstove

Any use of fire in a house represents a certain
danger. With intense overfiring, temperatures on
the surface of the 3 CB can exceed 1000 degrees
F. (536 degrees C).

Comply with the following guidelines:

~ « Never overfire the stove. If any part of the stove
- or chimney glows, you are overfiring, and a house
fire or serious damage to the stove or chimney

- could result. Immediately close down the air

control if you notice this condition.

* Teach children that the stove is hot and must not
be touched.

* Never use gasoline, gasoline-type lantern fuel,
kerosene, charcoal lighter fluid or similar liquids to
start or “freshen up” a fire in this heater. They can

ignite with explosive force, causing bodily injury or
death. Keep all such liquids far away from the
heater while it is in use.

* Never use the stove if there are combustible
gases in the house. Certain cleaning fluids, adhe-
sives, and paints are a few examples of household
products that can produce combustible gases.
Remember, the operating woodstove is a source of
“open flame”.

* Avoid creating a “low pressure” condition in the
room where the stove is operating, such as by
operating an exhaust fan or a clothes dryer. A low
pressure condition could cause poisonous gases to
be drawn out of the stove into the room. You can
prevent a low pressure condition by providing
adequate outside combustion air within 24" of the
stove.

~ « Never operate the Jotul 3 CB if it has cracked or

broken glass. Replace damaged glass only with
the proper 3 CB glass panel available from your
Jotul dealer. - :

* Never burn trash of any kind in the stove.

* Keep combustible materials far away from the
stove.

* Never modify the stove in any way.

* Do not dry clothes over the stove, since they
could fall and ignite.

* Use only seasoned wood in your stove. Never”
use fireplace coal or synthetic logs that have not
been approved for use in a wood stove.

* Always wear protective gloves when adding fuel
to the fire.

* This stove is not approved for use in mobile
homes.



3. Assembly

The 3 CB must have the four legs, ash lip, and
door handle knob installed before it can be used.
These items are packed inside the stove, along
with a detachable multi-purpose handle, a comple-
mentary container of touch-up paint, and a plastic
bag of screws for component asembly. (Figure 1)

Figure 1

1. Carefully tip the stove onto its side.

2. Position a leg in a corner of the stove bottom
and secure it by threading the 6 x 20 mm bolts
provided into the bolt hole. Repeat this procedure
for the remaining three bolts. Firmly tighten all four
bolts.

3. Carefully tip the stove back up onto its legs.

4. Install the ash lip by hooking it onto the stove
front, just below the front door. Secure it by thread-
ing the 6 x 16 mm bolt provided into the ash lip bolt
hole.

5. Screw the handle knob onto the front door
handle. See assmbly sequence in Figure 1A.

NOTE: Optional gy oo handle

short legs that NU'\.G
reduce the height of |hsulating
the 3CB by 2 1/4"  washer (fiber)/ ¢

Steel washer

are available from  woodenknob 8 Serew
authorized Jotul
dealers. Figure 1A

o, — Spacer sleeve

4. Installation

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 LO-
CAL BUILDING OR FIRE OFFICIALS ABOUT
RESTRICTIONS AND INSTALLATION INSPEC-
TION REQUIREMENTS IN YOUR AREA.

Please read this entire manual before you install
and use your new stove. Failure to follow instruc-
tions may result in property damage, bodily injury,
or even death.

We recommend that you have your 3 CB installed
by a professional installer of solid fuel room heat-
ers. :

Choose A Flue Exit Position

The 3 CB may be vented from the top, from the
rear, or from either the right or left side. Whichever
flue exit location is selected, a cast "knockout"
must be removed in order to install the chimney
connector. The 3 CB-lvory may be vented from the
rear only—the cast knockout has already been
removed.

You may remove the top or rear knockout by
striking it with a rubber mallet, or by holding a block
of wood against it and striking the wood with a
hammer.

The Jotul 3 CB comes equipped with a double rear
heat shield as standard equipment.

If the stove is to be installed in a rear-exiting
configuration, remove the cover plates on the heat
shield using sheet metal sheers. Touch up any
remaining sharp edges with a file.

Then, remove the knockout from the rear stove
panel.

For a top-exiting stove, simply remove the knock-
out from the top plate.

If you will be side venting, first remove the screws
that secure the top and remove the top. Break out
the appropriate knockout by striking on the INSIDE.

CAUTION: REMOVE THE DOOR PRIOR TO
STRIKING THE KNOCKOUT TO AVOID
BREAKING THE GLASS.




Plan Ahead

A safe stove installation involves several elements,
including: (A) the chimney connector, (B) the
chimney itself, (C) the connection between the
chimney connector and chimney, and (D) protec-
tion of combustible materials in the vicinity of the
stove. Each of these elements is equally important

for a safe stove installation."For some stove instaliation
you have to use a flue adapter to connect the flue pipe to the
stove. See installation instructions on page 17,

A. Chimney Connector (Stove Pipe)

Chimney connector is also sometimes called stove
pipe or flue pipe, and it is used to connect the
stove to the chimney. The chimney connector
should be 6" diameter black steel, with a minimum

24 gauge thickness.

Do not use aluminum or galvanized steel pipe as a
chimney connector. These materials cannot
withstand the extreme temperatures of a wood fire

. and can give off toxic fumes when heated.

| Matching enamel pipe is available for your 3 CB.

Contact you Authorized Jotul Dealer for more -

" information.

Do not use chimney connector pipe as a chimney.

Chimney connector sections must be attached to
the stove’s flue exit and to each other with the
crimped end toward the stove (Figure 2).

T_\O

Toward Stove Il I

|

All joints should be secured with three sheet metal

Flue Gas Direction

Figure 2

- screws to ensure that the sections will not sepa-
rate.

In the rear flue-exit configuration, the stove's flue
exit and any attached connector pipe must be
supported by either wall pass-through brackets or
ceiling pass-through support brackets.

For proper operation, the chimney connector
should be as short as possible. Horizontal lengths

should have an upward slope from the stove of 1/4"

per foot. Avoid using more than two 90-degree
elbows or total runs of pipe greater than 10'.

No part of the chimney connector may pass
through an attic or roof space, closet or other
concealed space, or through a floor or ceiling.
Whenever possible, avoid passing the chimney
connector through a combustible wall.

Wall Pass-Throughs

When your installation unavoidably requires that
the chimney connector pass through a combustible
wall to reach the chimney, extreme care must be
taken. In the U.S., the National Fire Protection
Association’s publication NFPA 211, Standard for
Chimneys, Fireplaces, Vents, and Solid Fuel
Burning Appliances, permits four methods for
passing through a combustible wall. In Canada,
refer to CAN/CGA B365. Before beginning the
installation, contact local building officials to make
sure the proposed pass-through method meets

* local building code requirements.

A commonly used method to pass through a wall
directly to a masonry chimney requires removal of
all combustible material from at least 12" around
the entire chimney connector. The space is then
filled with at least 12" of brick around a fireclay
liner. Be sure to locate it so that the top of the
chimney connector will be at least 18" below the
ceiling. To construct the brick pass-through, you
will need an opening of 30" x 30" minimum. It will
be necessary to cut wall studs, install headers, and
construct a sill frame to maintain proper dimen-
sions and to hold the weight of the brick. Minimum
3-1/2" (4" nominal) thick solid bricks are to be
used. The fireclay liner (ASTM C35 or equivalent),
minimum 5/8" wall thickness, must not penetrate
into the chimney beyond the inner surface of the
chimney flue liner and must be firmly cemented in
place. Ifitis necessary to cut a hole in the chim-
ney liner, use extreme care to keep it from shatter-
ing. Refractory mortar must be used at the junction
to the chimney liner. See Figure 3.

Flue liner

Wood stud 2" clearance from
chimney wall

Header

Thimble assembly:
12" of brick separation from
clay liner to combustibles

Fireclay liner 5/8"
minimum or equivalent

Sill/support
Chimney wall

Figure 3
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Figure 4 shows an approved installation that uses
a section of listed solid fuel insulated factory-built
chimney as a pass-through for the chimney con-
nector.

[~ Wall band to
secure chimney
section

Fire clay
flue liner
{
Masonry
i chimney
Trim collar \;
i Wall spacer
Chimney \I
connector A
i
i

Chimney section
with 2" clearance
to combustibles

-

™~

™~ Wood studs used

| for framing spaced
2" clearance from
masonry chimney

e

I==5

Figure 4

The chimney section must have an inside diameter
which is 2" larger than the chimney connector,
have a minimum length of 12" and must have at
least 1" of insulation thickness. The chimney
section is installed with at least 2" of air space
between the outer chimney wall and adjacent
combustible materials.

Sheet steel support plates are used on both ends
of the chimney section to keep the connector
centered. The opening around the chimney sec-
tion is closed on both sides of the wall with sheet
steel plates and the chimney section is securely
fastened to the plates. Fasteners used to support
the chimney section should never penetrate the
inner flue liner.

See NFPA-211 for other approved wall pass-
through methods.

B. Chimneys

There are two types of chimneys suitable for the 3
CB: An approved masonry chimney, or a safety-
listed residential-type building heating appliance
chimney.

When selecting a chimney type and the location for
the chimney in the house, keep this in mind: it is
the chimney that makes the stove work, not the
stove that makes the chimney work. This is be-
cause a chimney actually creates a suction, called
draft, which pulls air through the stove

6

Several factors affect draft: the height, cross-
sectional area, and temperature of the chimney, as
well as the proximity of surrounding trees or build-
ings.

In general, a short masonry chimney on the exte-
rior of a house will give the poorest performance.
This is because it can be very difficult to warm up,
and in extremely cold northern areas it may not
work at all.

A tall masonry chimney inside the house is easier
to keep warm and will work the best.

This guideline gives the necessary chimney re-
quirements based on the U.S. national code (NFPA
211). However, many local codes differ from the
national code to take into account climate, altitude,
or other factors. It is important that you check with
your local building officials to find out what codes
apply in your area before constructing a chimney.

Masonry Chimneys -

The minimum requirements for a properly con-
structed masonry chimney include the following:

* The foundation must be large enough to support
the intended chimney without settling.

* The masonry wall of the chimney, if brick or
modular block, must be a minimum of 4" nominal
thickness. A mountain- or rubble-stone wall must
be at least 12" thick.

* The chimney must have a fireclay flue liner (or
equivalent) with a minimum thickness of 5/8" and
must be installed with refractory mortar. There
must be at least 1/2" air space between the flue
liner and chimney wall.

* The preferred fireclay flue liner size has a nominal
size of 8" x 8", and should not be larger than 8" x
12". If round fireclay liners are used, the inside
diameter should be 6" and not larger than 8". If an
existing chimney with larger tiles is used, it should
be relined with an appropriate liner.

* No other appliance can be vented into the same
flue.

* An airtight cleanout door should be located at the
base of the chimney.

* A chimney inside the house must have at least 2"
of clearance to the combustible structure. A
chimney outside the house must have at least 1"
clearance to the combustible structure, Fire stops
must be installed at the spaces where the chimney
passes through floors and/or ceilings (Figure 5).
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2" clearance

Ceiling
Fire-stop

. Chimney
Figure 5

Remember that there must be air space around the
chimney, and that insulation must be 2" or more
from the chimney (Figure 6).

Minimum 2" clearance
from combustible
material and insulation

Fire stop

Figure 6

A chimney, whether masonry or prefabricated
metal, must be the required height above the roof
or other obstruction for safety and for proper draft
operation. The requirement is that the chimney
must be at least 3' higher than the highest point
where it passes through the roof and at least 2'
higher than the highest part of the roof or structure
that is within 10' of the chimney, measured horizon-
tally (Figure 7).

’ At least 2 feet
At least 3 feet

10 feet

Chimneys shorter than 14' may not provide ad-
equate draft. This could result in smoke spilling

~ into the room from the door or joints in the stove or
. pipe. In addition, inadequate draft can cause

backpuffing. A too-strong draft, on the other hand,
can cause excessive temperatures and can

shorten burn times. Excessive drafts can be
corrected by having your dealer install a barometric
damper set at 0.1" of water column. If you suspect
you have a draft problem, consult your dealer.

Listed Metal Prefabricated Chimneys

When a metal prefabricated chimney is used, the
manufacturer’s installation instructions must be
followed precisely. You must also purchase (from
the same manufacturer) and install the ceiling
support package or wall pass through, the “T"
section package, the firestops (when needed), the
insulation shield, the roof flashing, the chimney
cap, etc. Maintain the proper clearance to the
structure as recommended by the manufacturer.
This clearance is usually a minimum of 2", although
it may vary by manufacturer or for certain compo-
nents.

There are basically two methods of metal chimney
installation. One method is to install the chimney
inside the residence through the ceiling and the

roof (Figures 8, 9).

Insulation

P chimney

4.’-’5;’-/—;"
= GG AT = —

; r/l;/-F‘"/J'

i

) Ceiling

) support Chimney

A} - S connector

L Figure 8 Figure 9

The other method is to install an exterior chimney
that runs up the outside of the residence (Figures
10,11). The components illustrated may not look
exactly like the system you purchase, but they
demonstrate the basic components you will need
for a proper and safe installation.

Listed P\
chimney =
Insulated Y
Tee Yy !I
Wall [
support

Listed chimney
Chimney connector

|
]

Figure 10 Figure 11



C. Connection to the Chimney

Masonry Chimneys

When connecting to a masonry chimney, the
chimney connector must slide completely inside
the chimney thimble (or breach) to the inner sur-
face of flue liner. Make sure the connector does
not protrude past the inside of the flue liner as that
will reduce the flow area available for the smoke
and ultimately cause problems with your chimney
system. The chimney connector should be sealed
into the thimble with refractory cement and the
connector should also be mechanically fastened to
the chimney. See Figure 12.

Flue

Chimney connector\
Thimble/ a

Figure 12

Prefabricated Chimneys

Always follow the chimney manufacturer’s instruc-
tions and use all the components required by the
manufacturer. Do not take shortcuts or use make-
shift methods for securing the chimney connector
to the chimney.

Through a Masonry Fireplace

The 3 CB may be vented through a masonry
firelace. With the standard legs installed, the
fireplace opening height must be at least 25 1/2".
With the short legs installed, the height must be at
least 23 1/4".

The damper plate must be either removed or
securely fixed in the open position, and the damper
opening around the connector sealed with
sheetmetal and sealant. The connector must
extend above the tile liner. See Figure 13

Connector extends above tile liner

Damper plate is removed or fixed
in open position

L} g S o)

T T T T T T
a0 8y \.- Sathatefe

l;?-'

Damper opening is sealed with
__ sheetmetal and sealant

"h".h;': watpet,

25t

T Th]

Figure 13

39"

The chimney flue size must not exceed three times
the cross sectional area of the stove's flue. If the
flue is larger than this, an approved chimney
relining system should be installed to downsize the
flue. '

Fireplace installations must observe special clear-
ance requirements to surrounding trim and the
mantel as illustrated in Figure 14:

-

L 11— Mantel

34"

— Trim

Figure 14

In addition, fireplace installations must satisfy the
floor protection guidelines specified in the following
section.

D. Clearances to Combustibles

Floor Protection

The stove must be placed on a non-combustible
floor protector with a minimum R value of 1.1 that
extends at least 8" beyond the sides and back of
the stove and 16" in front of it. This will result in a
minimum floor protector size of 39" wide X 39"
deep (Figure 15a). The floor protector must aiso
cover the area under any horizontal sections of
chimney connector (stove pipe) and must extend at
least 2" beyond either side of the pipe (Figure 15b,
15¢). 10"

]

g" .
8" 8’ 8" 8"

16" 16"
- 39" > < 39" >
Figure 15a ~ Figure 15b

r 8II
j1 oll
8II
- 47 g
16"
Figure 15¢

- 39" —




Never put any type of floor protection on top of
... carpeting.

Alternate Floor Protection

- All floor protection materials must be non-combus-

tible (i.e., metals, brick, stone, mineral fiber boards,
etc.). Any organic materials (i.e., plastics, wood,
paper products, etc.) are combustible and must not
be used.

The floor protector specified may include some

-. form of thermal designation such as R-value

... (thermal resistance), k-factor (thermal conductivity,
~ or C-factor (thermal conductance).

- The easiest means of determining if a proposed
- alternate floor material meets requirements listed in
the appliance manual is to follow this procedure:

1. Convert the specification to R-value.
a. If R-value is given, no conversion is needed.
b. k-factor is given with a required thickness
(T) ininches: R=1/k X T.
c. C-factor is given: R=1/C.

2. Determine the R-value of the proposed alternate
floor protector.

a. Use the formula in Step 1 to convert
values not expressed as "R".

b. For multiple layers, add R-values of each
layer to determine overall R-value.

.., 3. If the overall R-value of the system is greater
. than the R-value of the specified floor protector, the
alternate is acceptable.

- EXAMPLE:

The specified floor protector should be 3/4 inch
thick material with a k-factor of .84. The proposed
alternate is 4" brick with a C-factor of 1.25 over
1/8" mineral board with a k-factor of .29.

Step A. Use formula above to convert specifica-
- tions to R-value. R = 1/k X T=1/.84 X .75 =.893.

~ Step B. Calculate R of proposed system.

- 4" brick of C-1.25, therefore Rbrick = 1/C = 1/1.25

=.80.

1/8" mineral board of k = .29,

therefore Rmin.bd.=1/.29 X .125 = .431.

Total R Rbrick Rmineral board = .8 + .431 = 1.231

Step C. Compare proposed system R of 1.231 to
specified R of .893. Since R is greater than re-
quired, the system is acceptable.

Definitions:

Thermal conductance = C = —BY w

(hn) () CF) (m?) (K)

Thermal
o _ (Btu) (inch) _ W _ (B)
conductivity = k = (1) () CF ) = Tm R (@ P
Thermal
resistance = R = .00 CF) _ (") (°K) _ (Btu) (inch)
Btu w (hr) (%) (°F)

Clearances to Adjacent Combustible Materials

Figures 16a-n on pages 10-12 give the required
clearances you must maintain from unprotected
combustible materials or objects.

A combustible is anything that can burn, and in the

“case of stove installations, these combustibles may

not be visible. If you are not sure of the combustible
nature of any material in the vicinity of your planned

-stove installation, you should check with your local

fire officials. Remember that “fire resistant” materi-
als are considered combustible; they are difficult to
ignite, but they will burn.

If you have recently purchased a home that has a
stove hearth in it that you plan to use, it is ex-
tremely important that the entire system be exam-
ined for safety. Many older homes may have faulty
chimneys, or previous owners may have covered
combustible walls or studs with brick veneers. Heat
is conducted readily through brick and could ignite
unseen combustibles behind it.

Contact local building or fire officials about restric-
tions and installation requirements in your area.

Using Heat Shields to Reduce Clearances

When utilizing a chimney connector heat shield to
reduce connector pipe clearace, it must start 1"
above the lowest exposed point on the connector
pipe and extend vertically to a point 25" above the
top surface of the stove.

Double wall pipe is an acceptable substitute for a
pipe heat shield.

When utilizing wall protecting heat shields (wall
protectors), refer ro NFPA 211 for proper construc-
tion and sizing guidelines. Figures 16¢, 16f, 16g,
16 show clearances related to wall protectors.



NOTE: THE CLEARANCES EXPRESSED IN INCHES ARE THOSE APPROVED FOR INSTALLATIONS IN THE
UNITED STATES. THE CLEARANCES IN PARENTHESES THAT ARE EXPRESSED IN CENTIMETERS ARE
THOSE APPROVED FOR INSTALLATIONS IN CANADA. DIFFERENT TEST STANDARDS FOR THE RESPEC-
TIVE COUNTRIES MAY RESULT IN DIFFERENCES IN THE CLEARANCE REQUIREMENTS.

|

24" (68.5 cm)
27"

(76 cm)
O

25" Figure 16a
(66 cm)

-

Parallel installation, single wall connector, top vent.
No connector pipe heat shield, no wall protection.

]
18" (46 cm)
X
14"
(35.5 cm) . @
10 Figure 16b
(25.5 cm)

Parallel Installation, double wall connector, top vent.
No wall protection.

|
6" (15.5 cm)
10"
(25.5 cm) O
6l|
(156.5 cm)
| Figure 16¢c

Parallel Instaliation, double wall connector, top vent.

With wall protection.
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32" (81.3¢cm) | 20" (51¢cm)

Figure 16d

Corner Installation, single wall connector, top vent.
No connector pipe heat shield, no wall protection.

!

26" (66 cm) 14" (355 Cm)

Figure 16e

_—

Corner Installation, double wall connector, top vent.
No wall protection.

y '\

I
6" (15.5 cm)

18" (45.7 cm)

18“
(45.7 cm)

6“ l
(15.5cm)

|| Figure 16f

Corner Installation, double wall connector, top vent.
With wall protection.
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6" (15.5 cm)

O
(1 5.gucm /

Figure 16g

~ Corner Installation, double wall connector, rear vent
- to vertical connector.

With wall protection.

20" (51 cm)

Figure 16i

hed

- Corner Installation, single or double wall connector,

rear vent to vertical connector. No wall protection.

i

24"
(68.5 cm)

18" (46 cm)

25"
(66 cm)

Figure 16k

Parallel Installation, single wall connector, top
venting through waltl. No connector heat shields,

no wall protection.

24" (68.5 cm)

‘Figure 16h

Parallel Installation, single wall connector, rear vent
to vertical connector. No.connector pipe heat shield,

no wall protection,

6" (15.5 cm)

-

_—

6II
(15.5 cm)

Figure 16j

" Parallel Installation, double wall connector, rear
vent. With wall protection.

18" (48 cm) 24" (68.5 cm)

 —

25“
(66 cm)

Figure 16l

Parallel Installation, single wall connector, rear
venting through wall. No connector heat shields,

no wall protection.



18" (48cm) | 207 (51 om)

20“
(51 cm)

_J Figure 16m

Corner Installation, single wall connector, rear
venting through wall. No connector heat shields,
no wall protection.

27" (76 cm)

24" (68.5 cm)

25" (66 cm)

| Figure 16n

Parallel Installation, single wall connector, side
venting through wall. No connector heat shields,
no wall protection.

Alcove Installations

When installed with double wall connector pipe and
with wall protection, the Jatul 3 CB can be placed
in an alcove that has a minimum height of 40"
from the ceiling to the top of the stove and a maxi-
mum depth of 24" (Figure 17a), and that has a
minimum width of 35" (Figure 17b). »

(Note: 'See NFPA 211 for ceiling clearance reduc-
tions with protection.)

Wall Protection for Alcove Installations

The wall protector for an alcove must be noncom-
bustible, such as a minimum 24 gauge galvanized
steel or its equivalent, and must protect the rear

S Listed ceiling
| pass-through

‘_
1" 4 Back wall shield
24— must extend to
within 1" from the
ceiling; ceiling must
be shielded.

Double wall connector

42"

—_Figure 17a

12

wall and both side walls of the alcove. The wall
protector must be elevated 1" from the floor to
provide an air space and must be mounted to allow
an air space of at least 1" between the shield and
the combustible wall. "

The rear wall must be protected to within 1" of the
ceiling. The height of the side wall protector,
including the air space at the bottom, must be at
least 43" and at least 15" above the stove top.
(Figure 17a)

Both side walls and the rear wall must be protected
by the wall protector. (Figure 17b) The side wall
protection must extend the full depth of the alcove.

} J_
—Extend to 1" 6" (15 5 cm) t [
from ceiling . 1"
6II
i (15.5 cm)
10" =O 35"
(25.5 cm)
1" " (155 mm)
24" >
} !
tr 1 Figure 17b

Figures 17a and 17b: Alcove Installation,
double wall connector, top vent.

With double wall connector pipe, with wall and ceiling
protection.
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‘5. Operation

Before building a fire in your new stove, please
read the following section carefully.

This stove is designed to burn natural wood only.
Higher efficiencies and lower emissions generally
result when burning air-dried seasoned hardwoods,
as compared to softwoods or to green or freshiy-
cut hardwoods.

Do not burn:
* Treated or Painted Wood

- e QGarbage » Chemical Chimney Cleaners
* Cardboard e Colored Paper
* Solvents * Trash

* Any synthetic fuel or logs that have
not been approved for wood stoves.

Burning treated wood, garbage, solvents, colored
paper, chemical chimney cleaners, or trash may
result in release of toxic fumes.

Never use gasoline, gasoline-type lantern fuel,
kerosene, charcoal lighter fluid, or similar liquids to
start or “freshen up” a fire in this heater. Keep all
such liquids far away from the heater while it is in
use.

Wood Storage

When storing wood outside, it should be covered
and stored off the ground to protect it from the
elements. Make certain that the woodpile has
good air circulation through it in order to promote
drying to aid in the seasoning process.

To obtain the best performance from your stove,
we recommend using seasoned hardwood that has

- been dried and stored under cover for at least one

~© year. Burning unseasoned or wet wood causes the

rapid development of creosote and reduces the
heat value of the wood being burned.

Creosote and Soot Formation and the
Need for Removal

When wood is burned slowly, it produces tar and
other organic vapors which combine with expelled
moisture to form creosote. These creosote vapors
condense in the relatively cool chimney flue of a
slow burning fire. The creosote that accumulates in
the flue is highly flammable and is the fuel of
chimney fires. To prevent a chimney fire, the
creosote needs to be removed by sweeping the
chimney and flue connector. The frequency of
sweeping will depend on how you operate your
stove, but it is important to inspect the flue after

every two weeks of use. An accumulation of 1/4" or
more on the sides of the flue or connector is con-
sidered hazardous and should be removed.

In the event that creosote in your chimney or flue
connector ignites, the resulting fire is often accom-
panied by a roaring noise and a crackling sound as
flakes of burned creosote break loose. If you
suspect you are having a chimney fire, immediately
close the draft regulator and make sure the stove
door is closed. Call the fire department and get
everyone safely out of the house.

Trying to extinguish the fire in the stove will not
help. In fact, it can make the matter worse by
allowing oxygen through the door, which then
supports the fire in the chimney. When the roaring
and crackling have stopped, you should resist the

. temptation to open the door and look at the fire.

The fire may have suffocated, but could rekindie
when you open the door: After a chimney fire, do
not use your stove until the chimney and the flue
connector have been cleaned and inspected to
ensure that no damage has been sustained.

Breaking in Your Stove

A cast iron stove should be “broken in” gradually.
Five consecutive small fires must be built in the
stove prior to operating the stove continuously.
Each fire should be a little larger than the previous
one, and the last fire should be a full-sized load.
Allow the stove to cool completely between fires.

It is normal for new painted stoves to emit a smell
or even some smoke during the first few fires. This
is caused by the seasoning of the high temperature
paint, and the odor will diminish with each fire and
eventually disappear. Opening a window or door
near the stove will help provide additional ventila-
tion and reduce the odor.

HOT WHILE IN OPERATION. KEEP CHILDREN, CLOTH-
ING, AND FURNITURE AWAY, DO NOT STORE FUEL
WITHIN THE CLEARANCES LISTED PREVIOUSLY.
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Controls

This stove is equipped wih a permanent latch to
operate the door.

In addition it comes with a detachable handle to
operate the air controis, open and close the door
for the ashpan, and for removing the ashpan.

Front Door Latch

The latch for the front door is conveniently located
to the left of the door's center.

Never operate the door handle without using a
protective stove glove to prevent burning your
hand.

To open the door,
turn the latch a
quarter-turn counter-
clockwise to the 3:00
o'clock position.

Door is closed when
handle is vertical

(6:00 o'clock position)

To open, turn counter-
clockwise to the 3:00 )

o'clock position.

To close the door,
press it firmly
against the stove
front and rotate the
handle a quarter-turn
clockwise to the 6:00
o'clock position.

See Figure 18.

Figure 18
(Latch in open position)

Primary Air Control

The sliding primary combustion air control
(See Figure 19) is located on the front panel above
the fuel loading door.

Sliding the control to the
right increases the air
supply and the heat.

Cooler ~——p» Hotter

Sliding it to the left
diminishes the air supply
and the heat.

Slide the control fully to
the right when first
starting or reviving a fire,
or when maximum heat
is required. Position the

Figure 19

14

control in the middle or left of the middle when less
heat is needed and when longer burn times are
desired. You will determine the best settings for
your particular needs as you gain experience with
your stove.

Start-Up Air Control

There is a special air
supply for use during
start-up. The control
is located below the
glass in the center of
the front door.
(Figure 20).

WARNING: This
control is to be
used only during
the initial lighting
and kindling of a -
fire, and only for a
maximum of five
minutes.

Closed ~-¢—————— Open
Figure 20

Do not open this control to freshen or accelerate
the fire or during refueling. Opening this control
can result in a dangerous overfiring condition which
can damage the appliance or ignite surrounding
combustible materials. Never leave the stove
unattended while the control is open.

Building a Fire

Build the fire directly on the grate. Do not use
andirons to elevate the fire.

A good fire will efficiently utilize your fuel, keep the
glass in the door clean, keep emissions and creo-
sote to an absolute minimum, require less work,
and be very predictable. .

A Good Foundation

Make sure that the primary combustion air control
handle is fully to the right and that the start-up air
control is in the open position. Open the front door
and cover the bottom of the stove with tightly
crumpled newspaper. Criss-cross a generous
double handful of dry kindling, such as split pieces
of scrap lumber, on top of the paper. If you don’t
have scrap lumber, split some of your best dry
wood down to finger-sized pieces and use that.
Place three or four 1" - 2" split pieces of dry wood
on top of the kindling.

Light the paper evenly across the front and close
the door.

Continue to add 1" - 2" pieces of split dry wood
until a heaithy bed of glowing coals has formed.




You can now add three or four small-to-medium
pieces of wood. Allow this wood to burn for several
minutes. Once you are sure that the wood is
burning well, close the start-up air and adjust the
primary air control to set your desired heat output
level and to maintain safe operating temperatures.
Moving it to the right increases the heat; moving it
too the left decreases the heat. Avoid operating
the stove with the air control closed completely.

In order for secondary combustion to occur, the fire
must be well established with temperatures above
1,000° F. (600° C.) in the fire box.

If the fire dies out, the cause is most likely either an
insufficient bed of coals, reducing the air supply too
soon, or using wood that is either too large or not
sufficiently dry.

Reloading

Reload the stove while it is still hot and there are
plenty of hot coals to ignite the fresh fuel load. It is
a good idea to include a smaller piece or two of
wood at the base of the new load to help the stove
recover more quickly to its operating temperature

Reloading Procedure

*Always wear stove gloves when tending your
stove.

*Push the air control to the right to the full open
position.

*Wait a few seconds and open the door.

*Use a stove shovel or similar tool to break up any
remaining charcoal and to drag some live
embers toward the front where combustion air
enters.

*Load the fuel (Smaller pieces first).

*Close the door.

*Wait 5-10 minutes and adjust the air control to
desired setting. -

Note: If the charcoal bed present at reloading time
is relatively deep (2" - 3") and your wood is well
seasoned, it is possible to add the fresh fuel load,
close the door and reset the air control for the
desired heat output rate within 5 minutes.

Open-Door Operation

Always use the optional 3 CB spark screen (Part
no. 350168) when operating your stove with the
doors open.

WARNING: OPERATE YOUR 3 CB ONLY WITH
THE FRONT DOOR FULLY CLOSED OR FULLY
OPEN WITH SPARK SCREEN IN PLACE. A
PARTIALLY OPEN DOOR MAY RESULT IN
OVERFIRING.

Ash Removal

Ash removal will be required every day or two
during normal operation, and is most easily done
when the fire has burned down to coals.

First, use a stove shovel or a similar tool to move
ashes in the bottom of the stove so that they fall
down into the ashpan.

To remove the
ashpan, locate
the ashdoor
under the ash
lip. (Figure 21)

Use the multi-
purpose handle
and rotate the
ashdoor lock clockwise
to open the door.

Figure 21

Then, insert the pin on the multi-purpose handle
into the socket on the ‘ashpan and slide the ashpan
carefully from the stove. (Figure 22)

Figure 22

When removing ash from a stove that is in opera-
tion, close and latch the door before taking the
ashes outside for safe disposal. It is always a good
idea to wear heavy protective gloves while remov-
ing and disposing of the ashes from your stove.

Ashes should be placed in a metal container used
exclusively for ashes, with a tight fitting lid. The
closed container of ashes should be placed out-
doors, well away from all combustible materials,
pending final disposal. If the ashes are disposed of
by burial in soil or otherwise dispersed, they should
be retained in the closed container until all cinders
have thoroughly cooled.
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WARNING: LEAVING THE ASH DOOR OPEN
CAN RESULT IN A DANGEROUS OVERFIRING
CONDITION WHICH CAN DAMAGE THE APPLI-
ANCE OR IGNITE SURROUNDING COMBUS-
TIBLE MATERIALS.

6. Maintenance

General

At least once a year, perform a routine mainte-
nance check. A good time to do this is when you
are cleaning the chimney and the connector. You
should clean the chimney and connector whenever
accumulations of soot and creosote reach 1/4"
thick, which may be several times a year, depend-
ing on how the stove is operated. Make sure the
fire is out and the stove is cool before starting any
maintenance procedure.

1. Thoroughly clean the entire stove. Brush all ash
and soot out of the stove. It is better to brush out
the ash and soot than to vacuum it out because
soot particles are small enough to pass through
most vacuum bags.

2. In a dark room, use a strong light to inspect the
stove inside and out for cracks or leaks at corners
and joints. Cracked parts should be replaced.
Leaks at joints can be patched with stove furnace
cement.

3. Check the door and window gaskets for tight-
ness. To check the front door gasket, put a dollar
bill halfway into the stove, close and latch the door,
and try pulling the dollar out. If it can be removed
easily , the seal is too loose. Check several spots
around the door. To replace the gasket, lift off the
door and bring it outdoors or place it on a protected
surface. Scrape out all old gasket material and
gasket cement.

Spread a 1/8" bead of gasket cement into the
bottom of the groove and press in new gasket.
Trim off any excess gasket length. The ends of the
gasket should meet but not overlap.

The door requires approximately 58" (144 cm) of
3/8" (8.6 mm) diameter low density fiberglass
woodstove gasket. The gasket between the glass
panel and the door receives very little wear. The
best indication that it needs to be replaced is
streaks on the glass caused by air leaking around
the gasket.

The top plate uses approximately 66" (168 cm) of
3/8" (9.5 mm) diameter low density fiberglass
gasket. The ash compartment door uses approxi-
mately 32" (80 cm) of 1/4" (7 mm) diameter low
density fiberglass gasket.
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Glass Replacement

Do not abuse the glass door such as by strik-
ing or slamming shut. -

If the stove’s glass is cracked or broken, you must
replace it before operating your stove. Carefully
remove any broken pieces. Replace the panel only
with the correct Jatul replacement glass and do
not use substitutes.

oLift the door off and bring it outside. NOTE: Don't
lose the washer that is under the lower hinge pin. It
must be used again when the door is reinstalled.

*Remove all broken
glass.

*Unscrew the two glass
retainers, one from
each side. Figure 23

*Clean off the residual -
gasket material from
the door using a wire
brush if necessary.

*The replacement
gasket length is ap-
proximately 41"

(104 cm) of 3/16"

(4.5 mm) diameter high
density fiberglass gasket and is self-adhesive.
Measure enough gasket to go from the upper right
corner of the glass, down the right side, across the
bottom and back up to the upper left corner and
then back across to the starting point and then add
about 2".

Figure 23

*Peel off about 12" of the self-adhesive backing
strip. Starting in a corner, apply the gasket to the
groove on the door, making sure that the adhesive
is facing the door. Press the gasket firmly in place.
Repeat peeling off more backing and applying until
you reach your starting corner.

*Trim off any excess gasket length. It is important
that the ends meet closely but not overlap.

*Center the replacement glass panel on the gasket
and reinstall the glass retainers and screws.

it is extremely important that the retainers be
tightened a small amount at a time and following a
pattern similar to tightening the lug bolts on an
automobile wheel. They should end up equally
tightened and not over-tightened. Make sure that
the glass panel stays centered in the opening and
does not slip down. It may be necessary to re-



tighten once again after the stove has been burned
and the new gasket has been seated.

Glass Cleaning

From time to time, clean off the accumulated ash
from the inside surfaces of the glass panels. If this
fly ash is allowed to remain on the surface for
extended periods, it could eventually cause the
glass to become permanently etched and some-
what cloudy. Any creosote which might deposit on
the glass will burn off during the next hot fire.

Never clean the glass while it is hot and never use
any abrasive materials to clean the glass. Warm
water and a soft cloth or paper towel are usually all
that is required. Rinse thoroughly with clean water
after washing and dry completely before burning
your stove.

Special stove glass cleaners are also available
from your Jotul dealer.

Stove pipe

Replacing Baffle Plate and Burn Plates

It is not uncommon for baffle and burn plates to
need replacement after years of use. Whether they
need to be replaced, and with what frequency,
depends on how the stove has been used. To
replace them, follow this procedure:

1. Clean the stove (see maintenance section).

2. Remove the door to avoid damaging it and for a
better view of the interior.

3. If the burn plates have to be changed, loosen
the two screws that fasten the baffle plate to the
rear of the stove. Do not remove them. Lift the front
of the baffle plate, and use a screwdriver to remove
the burn plates. Install the new burn plates, and
tighten the two screws to secure the baffle.

4. To replace the baffle plate, remove the two
screws that secure it to the rear of the stove. Slide
the baffle plate out gently. Install the replacement
baffle plate and secure it with the two screws.

5. Replace the door.

NOTE: A technical bulletin to help with this proce-
dure is available upon request.

* Put the flue adapter into the hole you have made in
your 3 CB. Align slots-in the adapter with those in the
fireplace. Insert the stove pipe, and mark the slots on it.
Remove stove pipe and drill 1/4" holes where marked.
Replace stove pipe aligning holes with slots in adapter
and stove. Insert bolts and tighten with nuts.

Flue adapter

Top, back or side plate

2pc Hex M6x20 with nuts

&
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Appendix A
EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data
reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. HyO), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P. 7 where the volume (MCF) is converted to dscf.

The moisture catch sheet (p. 3) total (g. HyO) 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, 4-
6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights for filters (p. 4-1) and beakers (p. 4-
2) and the final constant weights (p. 4-3) for those filters and beakers used for each run. Final and tare
weight data is transferred to P. 5-1 (front half catch) and P. 5-2 (back half catch) and the gross
gravimetric (g) catch for each filter and beaker is calculated. On P. 5-3 the gravimetric catch for each
blank is calculated. The gross gravimetric catch for each filter and beaker is transferred to P. 6 and the
net gravimetric catch (g) is calculated, as well as front half and back half caich totals. The net
gravimetric catch (g) is transferred to P. 7 and the grain loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on a page by page basis.

P.8 The % ambient moisture is determined by interpolating from psychrometric charts
which are contained in the State of Oregon Department of Environmental Quality's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The % relative humidity is determined from the wet bulb/dry bulb temperature
readings using the tables found in Section 3.1.2.4 of the State of Montana Air Quality
Bureau's Quality Assurance Manual.

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufacturer. (These are
standard, known corrections.)

P. 11 The moisture meter readings are corrected as discussed above.



P. 12 The gas concentrations shown for each gas monitored (COy, Oy, CO and SO5) are
determined by converting the analyzer's voltage output recorded on P, 12 to the concentration
shown using the analyzer's current calibration curve. The SO, concentration is determined
using the manufacturer's calibration curve and the current calibration curve,

The cal. W/B (calculated wet bulb) temperature is obtained by first determining the
% moisture in the extracted flue gas stream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3) and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's "Standard
Method for Mecasuring the Emissions and Efficiencies of Woodstoves".

The following pages contain the equations used to generate the data on Tables 3-5 on the computer

printouts:
Dry Gas Volume (standard):
Vi *17.65* mef *(Pbu + E)
_ 13.6
Vm(std) -
T"I
Volume of Water:
Vw(std) = (004707)(”11 HZO)
Moisture Content:
Bws = —‘“Vw— * 100
Vw + Vm(std) !
Dry Burn Rate:
Br = [ Wwt - (Wwt * % Hz0)) , 60
2.2046 0
Carbon Balance (Ny):



Ks3Nc

Nt=
(YCO2+YCO+ YHC)
Stack Flow Rate (Qgq):
Qsd = K4NbBr
Particulate Concentration (Cg):
Cs = Mo
Vm(std)
Particulate Emission Rate (E):
E = Cstd

Proportional Rate Variation (Pr):

0 Si * Vimicsu)

Pr = * 100
10 Y7 [Si * Vi)
Where:

Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cs= Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscm (g/dscf).
E =Particulate Emission Rate, g/hr.
AH = Average pressure differential across the orifice meter  (see Figure 5-
2), mm H20 (in. H20).
K3= 1.0 1b/Ib (English)

1000 g/kg (metric)
K4= 0.02406 dsm3/g-mole(metric)

384.8 dscf/lb-mole (English)
mp = Total amount of particulate matter collected, mg,.

mcf = Dry gas meter correction factor.



N = Gram atoms of carbon/gram of dry fuel (1b/Ib), equal to 0.0425.

Ni = Total dry moles of exhaust gas/Kg of dry wood burned.

P, = Percent of proportional sampling rate.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).
Qg = Total gas flow rate, dscf/hr.

S; =Concentration measured at the SO, analyzer for the nithe 5 minute interval, ppm,

81= Concentration measured at the SO, analyzer for the first 5 minute interval
ppm

Tm= Absolute average DGM temperature (sce Figure 5-2), °K (°R).

Tstd = Standard absolute temperature, 293°K (528°R). .

V= Volume of gas sample as measured by dry gas meter, dem (dcf).

Vm(std)= Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vw(std) = Volume of water vapor in the gas sample, corrected to standard conditions,
scm (scf). :

Wit = Wet wood weight.
Y= Dry gas meter calibration factor.
Yco= Measured mole fraction of CO (dry).

Yco2=  Measured mole fraction of COy (dry).

Yyc= Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters
=0,0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters

0 =Total sampling time, min,

13.6= Specific gravity of mercury.
60 = Sec/min.
100 = Conversion to percent.



M5H PARTICULATE SAMPLING TRAIN

1.

Probe
3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer. |
Filter Holder
A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.
Filters
3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.
Front Half Filter Heater
A box containing a fan for air circulation and a cone heater. The temperature in the box is
monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F,
Desiccant
Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.
Filter (Back Half) Holder
Same as front half 3" or 4" filter.
Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler
whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu fi £1.0%

Temperatures are monitored using two type K thermocouples.



APPENDIX




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 when performing a test using EPA Methods 28, 28A and 5H. The second
section contains a complete listing of all equipment in each of the major sampling trains and a diagram of
cach major train,

LoKee uses EPA M5H for the particulate sampling procedure and collects the required data so
that efficiency of a unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

1, Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the
size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port
is sealed with high temperature silicone sealant.
3. Liquid Seal
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The scals are made
of 12 gauge stecl. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.
4. Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the
stove. The upper half of the seal and the insulated flue pipe are hung from wooden supports.
5. Platform Scale
Platform (30" X 30" deck)
Manufacturer; Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 lb.



Capacity: 1000 Ib.

Resolution: 0.1 Ib.
Accuracy: 10.1%
Fuel Balance Scale

LoKee uses the platform scale listed above to weigh the fuel charges.
Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.
oi Moter
LoKee has two moisture meters which it uses to determine wood moisture levels,

The primary meter is:
* Manufacturer: Delmhorst Instrument Co.
Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 10.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy:  Moisture Content Accuracy
6-12% 10.5%
12-20% 11.0%

20%saturation point 12.0%

- Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. The unit is also checked with a
calibration block, .

Electrode and Pin Type: 26-E probe and #496 insulated pins

The backup moisture meter:

Manufacturer:; Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: 10.1% moisture
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point 12.0%
Type of Calibration: Calibration is accomplished with an internal calibration point
and a potentiometer. The calibration can also be checked against a calibration block.



Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determination), This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature
using the correction tables for each parameter supplied by the manufacturer.

9. Temperature Monitors

The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use.

The thermaocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58
°F t0 1999 °F (type K) and an accuracy of £0.9 °C, which can be read at £0.1 °F. EEMC reads
and rounds to 1.0 °F. The single channel readout is interfaced with a manually operated selector
switch that allows 24 channels to be monitored with the same readout. The thermocouples are
attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove
temperature are sealed at the point of entry with sealant.

10.  Draft Gauge

Manufacturer; Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: 40.001" water (readability)

1. Ancmometer

Manufacturer: Dwyer

Model: 480 Vancometer/SN S 222 D

Range: 0-400 FPM

Accuracy: 15% of full scale from 0-1 FPM

12.  Humidity Gauge

Manufacturer: Bacharach

Model: SAC

Type: Sling Psychrometer

Range: Wet Bulb: 30-110 °F

Dry Bulb: 30-110 °F

Resolution: +1 °F

Accuracy: +1 °F

13. Barometer
Manufacturer: Princo Instruments, Inc.
Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution; 0.01" Hg
Accuracy: 10.01" when calibrated and installed as per the

manufacturer’s written operating instructions,

Equation 6.3.1a of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves" and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO, injection rotameter (Tr), pressure
(inches HyO) at the SO, injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO5); sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and
maintained by maintaining the appropriate AH.

CEM MONITORS

L Calibration Gases
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in M5H. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis,
2. Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from
the cylinders,
3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration
gases from the cylinders is connected to the probe with a short piece of rubber tubing.
4. Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a MSH train. It contains the
following components:
SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers

Glass 4" MSH filter and holder

Indicating silica gel

Type K thermocouple to monitor exit gas temperature

Thomas pump
Filters
The filters used are the same as EPA M5H filters.
Manifold and Exhaust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess
gases being routed to an exhaust.
O Analyzer

Horiba PIR 2000/SN 408005

Nondispersive infrared (NDIR) .
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification
given for linearity is £1.0%.
€Oy Analyzer

Horiba PIR 2000/SN 407069
The CO, analyzer is also a NDIR and is operated in exactly the same manner as the CO
analyzer. The range of the CO; analyzer is 0-25.0% CO,.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation, Checks and Audit Procedures

1. Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

2. Remove the filter holder from the sample box and change the filter.

3.  Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 ml of water.

4.  Remove the second filter holder from the train and change the filter,

5. Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel. ‘

6.  Tumn on the pump and perform a leak check on the entire train. This is done by placing
the exhaust line in water, A successful leak check is accomplished when no bubbles are
detected.

7. Slowly release the plug from the probe to prevent any back flushing,

8.  Turn off the pump.



10.
11,
12,
13
14.
15.
16.
17.
18.

19.

20.
21
22.
23.
24.

Turn on the heat in the sample box. Adjdst Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.

Record the zero gas readings of the DVM on Data Sheets #15,

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15. |

Turn off the span gas at the cylinder,

Disconnect the probe from the zero/span gas delivery line.

Insert the probe in the stack.

Close the bypass valve on the pumps.

Approximately 15-20 minutes before the actual start of the test, turn on the pump and
adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

B. Operation During Testing

......

Lol B

1 1

T

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.

Make any necessary adjustments,

Record data as follows:

a At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (CO,, Oy and CO) analyzer data and the SO,

analyzer data on Data Sheet #12.

¢ Record the remainder of the temperature data.

h Audit P

Remove the probe from the stack. (Be careful when handling the probe as it can be quite
hot.) '

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing,

Turn off the pump.
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10.

1L
12.
13.
14,

15,

16.
17.

1

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate through each analyzer to 1.5 SCFH.

Wiait until the zero gas has completely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Tum on the span gas and adjust until the flow rate through each analyzer to 1.5 SCFH.
Wait until the span gas has completely flushed the train and a stable reading is obtained
on each analyzer. .

Record the span gas reading. Record cach analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the span gas at the cylinder.
Disconnect the probe from the zero/span gas delivery line.
ination mbusti in's Re: Ti

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response
time during the "charcoal phase” of a test burn so that CO levels are relatively stable,
Leak check the combustion gas (CEM) analyzer train.

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 probe from the stack, note the exact CO oohoentration as measured
on the DVM and start a stop watch at the exact time of removal.

g Observe the stop watch and DVM. Record the length of time to initial response,
i.e., when the CO levels begin to decline.

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's output equals zero (0.000 v). |

i Repeat steps d-h 2 or 3 times to verify results,

Audit Pr s for the ion IS
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1 Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on
the appropriate calibration forms.

2, Immediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each
analyzer's response on Data Sheets #15.

3. Calculate the + concentration difference and the actual percent difference as follows
using the zero and span gas values obtained in #2 above. All calculations are to be based
upon the actual gas concentrations involved.

1 Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) 100

Zero % Diffi =
ro 7o Difference Full Scale Value (% or ppm)

Act Response (% or ppm) . Exp Response (% or ppm) , 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.

TRACER GAS (80,) EQUIPMENT

. SO, Injection Probe
A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings, The loop is inserted in the stack at 9.5 +£0.5 ft above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow.

3. Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

4, Injection
Bure 8§05, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.

5. Calibration Gases



10.

11.

LoKee uses vendor certified calibration gases with traceability established in accordance with
EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.
Sample Probe
3/8" SS tubing inserted at 13.5 +0.5 feet above the platform scale. No obstructions are in the
stack between the injection and sample probes.
Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube
furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F £25 °F,
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
SO, Analyzer

Horiba, PIR 2000/SN 403019

Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SO, at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer’s calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

test Pr io hy Audit Pr
1. Clean the probe with a brush. After cleaning, seal the end of the probe. Note: Do Not

Use Acetone Or Other Organic Solvents To Clean The Probe Immediately Prior To
Running A Test Or Conducting A Leak Check.

2. Turn on the tube furnace in order to insure that the unit is at the correét operating
temperature (1425 °F) at the start of the test.

3. Remove all water and clean the impingers.

4, Change the filter.

5. Turn on the pump.



Perform a leak check on the entire tracer gas train. This is done by placing the SO,
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly remove the plug from the end of the probe to prevent any back flushing.
Turn off the pump,

9, Bypass the pump.

10, Connect the probe to the zero/span delivery gas line.

11, Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO, analyzer is 1.5 SCFH.

12. Wait until the zero gas has completely flushed the train.

13. Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheets
#15.

14. Turn off zero gas at the cylinder. ‘

15. Disconnect the zero/span gas delivery line from the zero gas cylinder;

16. Connect the zero/span gas delivery line to the span gas cylinder.

17, Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained on the analyzer,

18. Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheets #15.

19, Turn off the span gas at the cylinder.

20. Disconnect the iero/span gas delivery line from the probe.

21 Insert the probe in the stack.

22, Close the bypass on the pump,

23, Approximately 15 to 20 minutes before the actual start of the test, turn on the SO,
injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins,

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO,.

3. Using the rotameter's current calibration, adjust the SO, flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer
so that it remains at 1.5 SCFH.

5. Monitor the SOy concentrations in the stack and stack gas flow rates in order to

establish a sampling ratio for the test and a correct AH at the start of the test.
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D.

At the start of the test and every 5 minutes thereafter, record the SO, analyzer output in
volis and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

P h Audi Procedu

1. Remove the probe from the stack. (Be careful when removing the probe from the stack
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.

6. Bypass the pump.

7. Connect the probe to the zero/span gas delivery line.

8. Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO, analyzer is 1.5 SCFH.

9. 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 gas cylinder.

13. Connect the zero/span gas delivery line to the span gas cylinder.

14, Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained.

15. Record the span gas reading. Record the analyzer's output 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.

1. Zero and calibrate the SO, analyzer.

2. Prepare and leak check the tracer gas train as per A above.

3.

Insert the probe in the stack which contains flue gas and SO, concentrations in the
ranges normally encountered during wood stove testing.
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4, Sample flue gas with SO, concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase” of a test burn
so that the SO, concentrations are as stable as possible.

5. Remove the probe from the stack, noting the exact SO concentration as measured by
the DVM and starting a stop watch at the exact time of removal.,

6. Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO levels begin to decline.

7. Continue observing the stop watch and DVM. Record the time when the 802 analyzer's
output equals zero (0.000 v.).

8, Repeat steps 3-7 two or three times to verify results.

L. Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.

2. Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

3, Calculate the + concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based
upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)
: Act Conc (% or ppm) - Std Conc (% or ppm
Zero % Difference = ( ppm) - ( ppPm) 100
Full Scale Value (% or ppm)
() - o
Span Act % Difference = Act Response (% or ppm) - Exp Response (% or ppm) *100

Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (MSH) to determine whether the audits are acoeptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS
A Operate the thermocouple readout selector switch and record the temperature for each
thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS Traceabie
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #'s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data
Sheets #12 and 14, )

FUEL PREPARATION

A

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8,

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotten
areas.

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap scams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
take when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A

B.

0

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to
S-inches in length.

Take a moisture reading from the top, bottom and side of the piece. Record readings on Data
Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the piece on a balance.

Take measurements of width, depth and length at the four corners with a micrometer. Determine
the volume of the piece. (Length x width x depth = Volume in cubic centimeters)

Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,

Reweigh the piece on the balance.
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G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - Sned weight o,
wet weight
H. Calculate the density.
Density (g/cc) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. .Forward sample to a commercial laboratory for BTU centents analysis.

STOVE PREPARATION

A Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately. 0.3 1b. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper®and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.

E. Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges. ‘

H. Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

I Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

L. As necessary set the heat exchange blower(s) at the specified sctting a minimum of one hour
before the test is to begin,

K. Record the stove surface temperatures, fircbox and post catalytic or secondary burn temperatures

and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
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