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TEST SERIES [NFORMATION
Unit name and mode]l number: 3CBII
Type of unit: Wood Heater
Mannfacturer; Joml UGS A

Address: 400 Riverside Steet
Portland, ME 0104

Contact: Shawn Malloy
Phone Number:  207-TO7-5412

Fax Nurnber: 207-TT2A1525

Obgarvara: MNiA

Date Recerved: 12/15/4%9 Aped: 1 /4-5/2000 Dates Tested: §/7-12/2000

Tested by: LoKee Testing Leb using EPA Methods 28, 284 and 5H where
applicable,

Test T.ocatiomn: 13235 Praimie Cicele Easl
Summer, WA Y9R3IGN-TZ230
Test Sife Elevation: 500 [cel aboye sea level

LoKoee's Field Team

Team Members:  Chip Wadington
Cindy Kingman
Deborah Wadington

The following pages comtain 1) test unit storage mformation, (2} o diagram
shirwing 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.

¥i



STOVE STOBAGE INFORMATION

Tempurary St{lragﬂ at LoKeg

A ginyrle, stee], banding strap is place around the unil,
prevenling opening of the loading door.

Permaneni Storage

After cerification is granted, additional banding is placed both
hotieongaliy and vertically around the wnit to prevent access to
the mterier 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 wait 15 then shipped via commen carrier to the
manufacturer's designated storage facility unless otherwise
noted. A sample of the warning label follows.

~ WARNING
SEALED EPA TEST' UNIT |

DO NOT TAMPER WITH SEALS

TO DG S0 WILL VOID CERTIFFCATION

JOTUL USA
3CEIL



Maodel: Jotul 2CEI Data:  04r30/00

14,33 foat

Bteck HEHGM

200 e
[?‘:'2 BUECTION |

800 feai

FARTIGLULATE
SoMELE

B.33 Ioa

FLOAY RATE
MEASUREMENT

a

HEIGHT AT
TALLAR

FLATFORM SUiALE




Bl iRt 0N BN o dih i SRS SR R TR e B PR

AGING DATA SHEET
UNIT: _~Tatp! ICB( DATE: __ } 4 88
Hr# | DATE | TIME | TEMP TEMF;-"] Hr# | DATE | TIME | TEMP | TEMP
Lo T 1 2

1 [ Fe-ooli2s0 400 | 129 26
2 1) Fsn | 20§ S0 27
3 p JYsh 1510 [13o¥ 28
4 1 fesn | 208 a0 29
5 |[-5-Doltp2d |23 | s | |30
6 T 1272 252 | 53 31
7 i lrqes ] 98 | 141 32
8 W )szs A2 [ 33
5. | it Hias | 267 | L.a3 34
10 [f-lrinijz2al 53 | j4o0 35
i -l 36
12 37
13 38
14 39
I5 40
16 41
17 42
18 43
19 44
10 45
21 a6
22 47
23 48
24 49
25 50
COMMENTS: : ,

J-4-00  stove. {/F+  feean

* 500 <4ipue it oo

[lrov  Shove {it  0&30
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Wood Heater Emiesion Test Summary

LaboratoryMocd Heater Information

Stove Manufacturer:
Model Kentification:
Stove Type» 1=¢aL

2=nuncat, 3=peliet:

— B e —

Jatul
iy = |

Laboratory Name: LoKee Teating Lab

Laaratury Contact: GHIF WADINGTON
Talaphone no.: Je0-B0T-2685
Test Datwe: 125-27/12000
Teat Methods Usad
Method 285Othar: |
Sampling Methad: B
Bum Emizsion Huat Wid Avg
Run  Rata Rate Quiput {othr)
ncr. {kgfhr) {¥'hr} [(Biu'hr) 3.76
3 0,895 3.22 11458
4 1.12 .09 13505
2 1.50 8.1 21705
4 Q.61 142 43530
&5 . - - — - —— .
!
*.. i
R - x S, |
I.' M. )
= 4F s
'E ."':
z
E .I._r x'xhx
W 3E ; .
/
. 7
..
3
n 1 —— —_ 1 -
! = b 1 2 3 ¥

__ Ly Burn B.awe [kg/Nirh
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COMPUTER INPUT DATA SHEET #

Ghent__:]_-f-img_d g IE'I ;ﬂd

Address - A00 R WERS I DE ’*‘TQ”E:T'

YorRTLAND - ME oY |n4

Phone : ﬁu’? =757 ‘?i‘r,%

x: L2001 772 - 0523

Run No. ; .é Date of Tes1:__| —%477 'QQ Burn Rate - ,“JHG -
Model No ' min . CImin135 [Jien
StoveType: [lcat  inencat [ peiiet 12549 [rmax _ [Jineent

aF -
Dry Gas Meter; ¥ Factor, ¢ Post Leak Rate;
{0.000) (Detm Sheet #3)

P g
i) E gdm  Time: C?fj min.
(0000 (Data Shent #2)

(000) {Cak Sheet #2)

s -~
Dry Gas Mater Valume: L0 o0 o
(00.000} (Data Shest #2) “ . - ~
Stack Flow: o H0H  deem Ak 57 nn0
(00.000) [Dota Shat 22) £.C00) (Data Sheat #2) -
Baromealric Pressurea: 3(’ ) "'}Lin. Hg
(00.00) (Data Shaat 82} -
T
Ha0 Captured: ‘-4 -
{00.0) [Dota Sheat #3} .
. dasgy
Total Particulate Catch: - 0 : ;
{0.0000) (Data Sheet 46) o
Fiue Gas Moisture; _ Y L:'l'l-r;"[/-l o
{00.000) (Data Shwat £7] -
Particulate Emission: | 747 gricect
{0.0000) (Data Sheat #7)
Ambient Molstute: | ] %
{0.00) {Data Shwel £5) .
Stove Waight; —
{000} (Ciota Sheet #8) :
Total Fuel Consumed Duting Burn: ?r i bs
(00.0) {Data chaat #2 .
Fuel Higher Healing Value {dry): —BPTUAb
{0000} (Dela Sheel #8) _
Fuel % Molsiure {dry): iy 290w e G, 77
(00,005 (Date Shest #10) - .
Stack Static Pressure: - 0% ? in. H
{0.000) (Datar SheetX12) -
Temperature {Avarags Room} Combustion Air: 7 [',,;.- °F

{00) Data Srmat 214}
Siove Tamperature Change:

V8L

0000 {Dats St §14)



TAELE 1 ----- REAW DATA

CLIENT ; Jotbul TERT N, » 3
MOCEL: 2CBRIT DATE; 27 -Jan-004
AR Y Y TR R R PR R TR L PR LN R R L AR AR E R LR
TIME METEE DELTA METER FERCENT EERCENT 502
READTIHNC H TEMP . il cdoz COCENTE.
MIN. ) 'd By (IN. H2&Y (DES, F) [ &1 [ % FTH

Q 288.000 0.150 g4 0.74 &. 140 5RO

= 285%.500 0.&00 =1 0.33 7.84 275

11 g2, 537 0,140 a7 0.7 2.50 ETE

15 994, 004 d.12d a7 Q.42 3.320 EZE

2% 85,253 q.120q a7 0.8a 4.10 G625

25 2895703 0.1543 eT J.87T .90 550

340 948,234 7.150 a7 0.7 g.&0 50

35 294D . 763 g.1a0 a7 0.51 9.&0 B2b

44 1041.37%5 d.180 8B 0.&0 19.90 500

4 1403 .06R G.2a0 ED I 1¢.50 475

Enx 4iG04.855 0L A20 Bo 2.20 19,80 4354

R 1006.742 0.230 =1 0BT i0 &0 475

G0 A00E.537 L.200 &0 w.08 .50 475

65 1010.334. 0,200 & 0.1l c, 20 475

T 1612.130 0.180 & 0.24 o, 840 Lad

7o 1013837 0.1B0 g4 0.34 9.21 EOD

g0 101%.544 d.180 ad 0.2& g.70 00

85 1Q17,251 g.1&0 ag 0.54 T.30 25

ag  1Q14.B77 0.130 a4 0.90 &.20 LTG5

85 1020362 0.13d ar Q.87 8.20 LT5

109 1021 .847 ag,13n b 0.%7 & .10 B7E
145 1433 .331 .13¢ ci L &.20 575
ilc 1024 .816 G138 =] 1.60 8,30 LA
115 D26 _.35061 0.130C g0 1.14 &, 10 k5
120 1427.786 L.130 g 1.31 5.50 5758
125 039,272 0.13an &a 1.57 5 .80 L7E
130 Z030.76% L.130 S0 1,83 5.50 573
135 1032.246 0,130 94 1.51 5.8 57TE
140 1033.732 0.130 90 1.57 5.3% BTE
143 103%5.21% 0,130 a0 1.40 5.20 E7E
150 1036.7T0g 0.130 a4 1.73 4, 9 ETE
155 1038.193 0.130d a0 1.59 4,90 E7E
1640 1038 &73 0.130 ac 1.8%5 4.40 575
165 1J41.14¢& 0. 1349 20 1.83 4,30 375
170 132,453 o.130 a0 1.59 4,10 Efras
175 14138 D,130 a0 1.54 4, )5 Cirds
180 104L.62E 0,134 g0 1.87% 3.590 375
1aE 147,144 Q.130 20 1,90 3.90 575
90 104E.601 0.120 20 1.5%9 3.840 (A1



TRELE Z-=-A0W DATH

CLIEKT : dJdobul TEZT No. 3

MODEL: ACETT DATE: 27-Jan-00

LE R L L R R R R R R L L L T T L R ST R R e
METER CAL. WL . Wach

FACTOR (¥) ------ 0,939 EUEMED (LE] ---r~=~-= R.1 LA
BAROMETRIC WET, FOEL

FREES. (PO} ------ .45 in Hg MOISTURE % ------- 15,228 ¥
LEAK. FATE Wt. BPART.

FOET Lp} ------ O.007 oEn COLLECTED - ------ 0,.4%38 g
WLTER WETER

WoOL. (V1igc) ------ 5.2 ML VOLTME VI @ r-—=rnmm &0 .21 mof
TEST HC MOLE

TIME (MIN} ------ 120 min FRACTION & ---rnen= n.ar3iz



TARELE 3 -----

CLIENT :J&kul

MODEL: 3CBIT

FIELD DATA AVIRAGHES

LA E FFE L LESRELENFFELELEEE AL ERER IS LR L EEEL ERE LR L ENERELELERSS L ENYLY

nvG DRLTA

H ------- {,16 fn HIZO
VG METER
TEMP. Tm ------- B3 degq F
BWVGE PEM

& ----—-- 545 FEN

TEST No. 3
OATE - 27 =Jan=-00
W5 PRECHT
o ———--e- ~.03
AVE PECHT
co2 00 -----—= q.50
B3 BAL
CO2/ 00 - - B.42



TAELE 4
CLIENT @ Jckul

MCDEL : SCBII

————— CALCULATIOME
TEST Mo,

DATE:

K|

27 -Jan-94

EhEk A v erhhdkdhhdkrhhhrkdbhbre kR F kRt b ot d bbb bww b i

8TD SAMPLE STRUK GRS
TOL. VYmi{atd) ----- 55.608 dmcf FLOW Qad -------
TOL ., WATER BARTICULATE
VARQE Vwisod]l ---- 4.015 scf CONCTRT. ©O8 ------

FECWT EARTC  EMISS.

METE Bws ------- &.40 % RATE E  -------

BIT=E] MOLEQ OF GAS

RATE ER ------- ft .95 Fg/Hr ©FPER Lbh wWoOD He  --
OO EMISSION PART .BMISES.

RATE = ------- 131.36 g/HT RATE = ------

&
138,42 gffodry

fuel

132,458 dsofHr
&
6£.37 dacf/min

0.6084  g/dect

J.22 o/HE
0.4 Lbh-moie/ Lk

3.37 g/¥gdry

fu=l



TABLE 5 ----- PROPOITIONAL FATE VARIATION
CLIBNT : Jotul TEET Ha. 3
MODEL: ACEIT 2T7-Jan=00
HH R kA T NN A Y AN N b A T T E AN A TENRNN RN AN AR R NRR
TIME PPM FROPARTH . FROEPRTM
IHTEVAL ¥ VLE. FATE VAR,
Ti Vi AVERLGTE
CS=SSSS=SS SS=ssSsS-S==s SESEECTEO-- oS-SS S—=—- S SSSS =SS S=SSSSnTO- AR ABETS=—
3 H0E. A 498 1q2
10 #14.2 5%
15 R 104
20 £l%.35 9%
&5 20,1 194
i Bi%.6 104
is5 E19.6 104
40 glf.9 29
45 g20.7 100
=0 22,2 104
=5 s21.8 1014
Gl gdd. 4 1044
£S5 825.3 100
T g24.9 100
TS 8625.2 1040
&0 625, 2 101
a5 g2h, 2 101
an s2h.3 104
25 g25.5 100
160 BE25.5 104
108 [ 100
110 828,58 1044
115 #25.5 103
120 §25.5 104
125 g26.0 100
130 G£6.6 104
135 B26.6 109
140 82e.0 104
145 Elgk.q 14
150 EX6 .6 1Tad
155 B26.6 109
1e0 826,00 1014
165 B26.6 Lo
170 B2B. 6 1ad
17TH BZE .0 106
180 B26 .8 1a0
1a: gd3,8 102
120 E0%. 9 48
135
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METER BOX DATA SHEET PAGE # 2 Paga:
on: oW FACBTE pun:_ B pate:_1-27-00
Meter Box; 5” Y Factor; (‘1?:'
Leakchecks: _|S " Hg @_.09%7 ¢fm " Hg @ cfen
S _"Hp @_:oot ofm "Hg @____ cim

Inpect 302 g 100 co/min. Moxrle: Frobe g 3/8" od Initial Volume: !.ﬁo
[ROTO: PRESS: TR [SAMPLING RATIC; 7] : BF. 3, 50

_ METER SANFLE STACK |DELTA |METER]| 602 |ROTO | PUMP]
MIN | TIME READING MDCF DECFM H _'I;EMF‘ PPM | TEMP | VACE
P LSO 944 poo 353 [y 18 (g0 |10
Pl oss|98lon | — 1290 [ o |35 (27535 (3 o)
0o |997.533 992.53% [Lodt 4 [8F (875183 |lb
Pl os |9 . oo |99 004 15,563 | T [87 {25 [ 3% [ 1.0
201 10 ]995.333 [995,353 [5. 5635 | a2 [3F [wes [F [10
Bl 5180670 996703 6,222 [0S |31 |SaCis) |12
W 551998, 230 9938, 736 |(L.322 | 5 | &% 550 1&3 [P0
B9 A 999909 1L.23 | e [ 31 525 |1 |20
W1 3olwot. 25 wol33% b4 | 188y |00 |48 [za
©1 3gon old la3 o698 [2.293 [.20(F 47539 |2.0
Y1 do 0] 8835 lod sss |14 | .22 BT |9so (39 (2o
B dsiodlb. 342 llonl 142 37230 [ 2o | 90 (435190 (20
ROTO PRESES: FEE TD-TALE:-EqI,{qu] 2.39 JQ'“H‘ BF. ::":J‘“'!é’
8 1250 100%, 537 1008 5331200 | 20| Qo [Yas | 90 (2.0
|8 ssllofte. 334 lolo. 33+ | 7270 | 20| 20 |4IS] 90 |20
P20 |2 130 (102330 ] L9073 | 18| Jo |50 | 90 2o
B osho 827 [jo3:933 [ 6367 |18 (90 [500 [ qo (2e
W o linis. SHd los 5449 b.9eT | JE | Fo |Sen | 9p -2
8 s o 25l lionzs 1|es518 | e[ Fo 55 | Qo 20
W] o |inig 37 o8, g7 {60tk |13 | qu |575 14D |20
Bl 251070 3T 070, 7| LG00 | 13| Q0 S5 |T0 |ZD
W) So o 43 102 ¥4 F | ool 213 |G |S535 | G0 |20
1051730 10232351 (023,35 | L.oot- | 13 | o |5is | 90 |22
0 4ol e Fils |jotd File | fs 00k | 3 | G |75 |0 17,9
s ot 20 ott30] | booob L | G0 185 (90 12

TOTALS[ T 215 |1, 58 {1080 [MAXVACC=

TCITAL Cu F1. TOTALS: L2, 51 712 T [BVG. BP:

v

123

." '



2 of L

METER BOX RATA SHEET PAGE # 2 Page!
UNIT: ool 34811 RUN: pate; _E2T 2D
Meler Box: ﬁﬂ Y Faclor: 1[—?54?
Leak checks: |5 "Hg @ 'Y ofm "Hg @ cfm
LS Hg @t om "Hg @ efm
Infact G @ 100 esimin, Nozzle: Probe @ 28* od  Initiad Volume:_J, 50D
e e T ok ETA TR Sen [Era s
MIN | TIME READING MOCF GELFM H TEMP | PPM [ TEMP | VAGG
1209|1350 (1072, 38 | o224l (5998 |13 | 90 1575190 |20
2 g0z, 20 1023092 [5,59Y | «3 ] 90 [575 (30 |20
1201 )pn | 030359 [1030:759 15, 998 |13 | 9o |975 |90 |20
) o5ilodn. b (03724 (45698 (13 |90 1575 |40 |
“Cl yo [1033. 73T [1033.937 | 5.498 §.13 | 90 |S535 (%D |ED
WET 45 1038, 219 [j035.219 |5 998 | 13 [ 875 (Fb |20
'] 2o (o3 Yol 10300k | S91Y | (2 [ Y0 1575 | 90 |20
1950 7% (1038, 143 (1038183 [5.99% 13 |90 =75 |4y |lo
[ Ao [1e3h, 619 1939 g[8 998 |3 Qo S5 (90 |20
U wmg e Lt |jodh Gl {3998 |3 1 0 (575 |90 2.0
LT deted2 053 1042, 653 15.99% 13 | 9o 895 190 o
T goiodd. (29 o9d, i35 | 5.998 |43 | 40 575 190 |29
ROTEH PRESS: . ILF TOTALS. ‘”' ﬂ:ﬂ f 'jIE' !#EU BP.; 3&1 45
0011450 1odS L Ll 045 (7 15,954 (L3 | o S |9d (20
T sl io97 1Y [d Y Is.99Y [ a3 [ Qu =15 |90 |28
0 5o [ ed8 bg) 048 60) |5 a4 [ 2 g0 |Gop|F0 |20
193 n3e | 38 | 2%
200
205
210
215 .
220
225 =
230 1] !
- 352038 G2 | o | <24
TOTALS, | —, MAXVACC = [F g
[TOTAL Cu FL (o0, (o0 § TOTALS| [, ) | 159 Jo4 9 J[FYS-BF 20 45
. ] - - ‘\.__;r-"'



PARTICULATE CATCH / MOISTURE DATA SHEET #3
"3 DATE - |- Lovin

UNIT: ot s

RUN
SCALE | WEIGHT
| scatk cHEcK ] LEVEL ZEROED 28509 795 &
INITIAL : ¥ v 5900 g SHD-0
FINAL : N J BE5.0 g Fy e
IMPINGER _ #1 2 #3 #4
FINAL WT Lob 73 S %8 1y E¢1. Y
INITIAL WT 5950 4.3 513071 _235.]
NET WT GRAMS (s, + 3.0 (.4 [l
TOTAL CATCH : g% E} GRAMS Hz0
e
FRONT HALF -
BEAKER # 4)
FILTER ¥ 14 = DESC. ACETONE
FINAL WT g TG, | FINAL WT g S5 1L
 INITIAL WT g o2l |- L wrg | 105 4805
NET WT 3 47y MET WT g (Ha 0%
voL pesc, m L)
BACK HALF
FILTER # (48
FnaLwTg | HEH5
INmaL wT g | YW |-
NET WT g 5% [
BEAKER # HZ 4 Y 435
DESC. ACETONE | METHCHLOR | HoO Hp0_
Fnacwrg | nd, 8149 1 107 2881 nn geia ] 945900
mmar wrg |10 {7 ] 1077 200 W b | Sy a4,
 NETWTg A5 omtnl hady] OTSRT L OTaE |
voL DESC mil Rd0D - 75 153 - f50 - L_-J:L‘E\J -




WOUDSTOVE DATA SHEET #4-1
INITIAL FILTER WEIGHTS (TARE WEIGHTS}

Intg Dassicator: Dat:_"ﬂ 23% Tlmn_i&ﬂ __H_,L._

Manufacturer: Grade: M&me Size: [T Lot No.: 22}
Back Siee; 9 E Lot Mo.: Ef-"-"-t-'fl A
pateE: J V- ) EE |paTE: -4 BYNET)  |DATE ay:
FILTER | FIRET SECOND THIRD
# WWE[HT TIME WEISHT TIME WEIGHT TIME

ih B2t [ [l vyza) (¢ T a8
128 M2 1z 4313 | @9 |etizea @
158 A4 |3 d298 1 90 e Fuares
1y & Hane 11O Hzate | 147 0T 3
R N Y E N Wil I TS Y 153 ST
T 4319 ity | YBH5 |22
e | 4218 il | METT %25
158 H2n7 il MPeo e
g | U 29x s ags | 6]
We | 4380 199 A 1 g7
U L ddetein [1922] 65T | 1928 konrating, ooy
N ey L] Y N
s L]0 i I NN o Tt o M
[4F | 19 VABE ] e32L | P e
oF 1 77, | 19%] by 1949 Itz porr Y
oF | bicrl |33 620k | 184D
SF | eSS NI NCE
r’ézf Lpd2 [ M35] L LGS0 B |
BF | I [ 1925] L Ga4s | 1Y
LOF | sS4 | 9930 o [134)

Chesked by: WP L IE Date_ ) |4 -F) Time:_ 1109

BALANCE RCOM ENVIRDNMENTAL CONDITIONS

DATE TIME Pﬁ-.é: WB | DE |%RH
i T 2 A 5 A e A
I NN AL R AR




BEEAKER TARE WEIGHTS DATA SHEET #4-2

nt Dessicator:  Date:_ |- 1¥- 2000  Time: D700 By: g
1oaTE_| 26 -00 |oy b [oate | 22000 |ay: DATE; BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT | TIME WEIGHT TIME
A [ 1059993 [ 212010105 Ja0e) |45 [
4L | g L7822l Ged s 12 12 |/
42 1 o 2ed7 | Az T 20y 1168 |r T e i
4y T orga70 [ 23 20T Abe) 4o _|Y  g#4
ys | 493399 a4y a9953) [12eD )
N [ 1060515 [Dips|dbb.os12 ) 122] | )
4T | ton0%ad | 2:90 | A07.05500 [rz2z |7
Uz | 997533 [ a40 S T g
49 | (08208 | 2108 2y |l2es |\ g#y
S0 | .oabg 2439 {1 122t ) )
£ ot &ied D129 [(l5sly 1277
< 107,501y 2130 (=006 | 227
S | 10579382 [ Mwi [Lleg 1878 ) 125
Gy Lo 3129 gy (o229 ) [
= A2 q5k |52 ( 424958 [12 %
BALAMCE R-jDDI'ﬂ EMYIRCNMENRTAL COMDITIONS
DaTE TINE By e o | %RH
UL | by | ped] [ |1 | o) (eheckedby: il g o
- 2% | 2o [Mae) N [33 [ [ode: - 2 =)
| J Time: ) Frep




v
_h\. - .m.a ) L% | Ci- ,,x Bk m AL R
5 9 o = N N 7 BRI
.._F :namm.m.m =h = H\._ R.xs\m& it m.xwl.m _.._n_m_w.a.m
HY% | ad mﬂh,, L3 | ewnp | eeQ | Bulybism Hu% | 9G | am | 4g | awy | =g || ouniges
SNOILICNOD TWLNIWNOHIANT WOON 3TVIS
- Y - i)
LRI |Gl gpgh ) A TET (bl | bhdh' {77 _mim 9711 OTbh™ | 40|55 Li]| T hl
T 2
PR UG 1| (Wbl ) R (G | 82| _QU0L | "0 SRSl c2 g AFT
B TR [MIETT
AQ | auy | &g pJIL L A9 [owny | s1eq | pucoag | Ag |aun) | meq e Ag | sunl j sieg | Jeyid
AR e [T (12 UL Po) il [T G2 [0 hh (|l 31 | SF
/s e [ O [ 1B T )T | 3T | by | 3128 0T P [ChET[$2-T bhr
| ST s -\ B LOT LM T | BT [ nbe t01 oy | LT[ 321 €5
A= e | O\ E:_m__;.,mﬁ%ha - L30T Dh L [ &2-1) 2%
W PTIEE | O [hiss s 0L )| 7| Rl Lz-) | OTSSS0 T | <O |24 | 1
TTETE e BTN M
Ag feuny |=BQ | Pl Ag | awn) | =B | puooseg Ag | ewnl | 98 15114 AQ | AL | eeq | Jayeag
_Myﬁmuhwrﬁ - 31%¥0 ﬂ. * NI 1 wlw __QTOH =1INN

SLHSOIIM LNYLENGD : £¥ ¥ 193HE YLVA JACLSACOM



Dates. From IE'?Q"%
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H&.’:L"
X .l.FFL

WOODSTOVE DATA SHEET #4-4 Scale:  Serlarlug
Tarough__|=15-20x00) SCALE QA SHEET Modal, _A1205
SN 010004
1004 0 Tog 00 mg Dry | Wet |
! welghl waight warght walght Teeh | Date | Time Bl Bulb | %.RH
AL | 000 o8] 5957 [hFudT0: 0185 17 | /7| ¥
020001 | 44999 | 5997 | fgop | il i09 kag| 15 |~ | 92
(40:000 1| 10 9d80] | gan) | jae0 | W 1S 0 77 PRI
Wegas | Sgeed nogni | oAy L o3l 520175 1 7 192
A anrd] jooel | g osor | cjooo P e pine] 71 | S | HY
Indoodaf | do.cedi| fLonnal T lpai 5| deid 195 17 JEY
s ) | 0T 04 Jo] dns VAT OR0 | 98 | 7 | HS
100 0opo| G985 {0441, | mal |Cx Lehslses] T |7 | U8
po.Daol  tionos) [Lbooon | ool | oK [0he J[IN0 | .l $7 |
fﬁ% 9T _l%i AT W [ 2% vir I
| Sl | 10 0000 | oE i Tia] 7A ] 1498
LA IR Pk om9k| J797 A L e s 1l | S 1 Sk
G 9| F aa99]  m 99| ) o [Trul) 1A Y 1k 17|49
35599 Savgri  999% | 9799 [pas] WMl des] T | N &
20 2020| FG%91] 4 oonnl  OFF3 e Giebl 33| Fs | | 43
oo 9995 | qe98 | L oRg W gzt 38 | F | 48|
0i.0000] VA998 | 1 o001 | gop0 \IRg | prreisgol 78 | 1 |94
| ikt A0 2,444 | L0900 | 099 | M| gaeas 1928 77 | S 1 47
jtn, OO | 3_ 2997 | 055 @” B 19y 95 V] HY
49 gs] 49799 | ;9997 | 0599 Lo | 1021948 16 AR
wioopal lo.0od| fogon |, topo TapllEZS [To] 98 | 7 | 29
N GEEE | b 020p| 2999 | o9 [N Lm0 36 |1 Y
o-pen] Gas| 997 oo (WA 77 | OS |U7
G35a5 ] 9.9 999% ] 0999 | N | 22 S07Z R
0D, o0t | G gaan| LOboo | . 0947 | E*ﬁ_[{‘@';" ¥ | /S|4
00,0000 | 6555 10000 | O0F7% | M NTEIVAN0 1 |y g;_
Wopoped| & ga6d | 995 | o] R P DiYig [ Ts | N ¥
a9, 95w 44955 | Lodsal L o%s |l V-t [IRE =% T =5
[0 Qg g | e M| |-t Bges | S| BY
ooyt @Garss | ool Lea% | Wl - [Joag(9s | | 39
I 2] fo. 0000 Geet | 0% A0 57 | N | HG
(el 183581 Jone)| iopd (e - 1opea] T 71T HY
ot | [ A2 oy | L0000 | OFE | Nay, Iﬂfalgﬁ;? a3 |/ 3
o o 100000l g99f] | 0449 ljeci,| -1t gt 19 [ N |
0. o0pL [T o2 T agm] _ yobp | BRI Bap0y [ T[N
b | iooz | B | DA WG] R lgsol @ | {143
100.0900 | 7, 9494a | 9ae | 4# [WPU]143 ;ﬂ%;ﬁ T IESEEE
to edep] ig.oope | 945t | 0%t | NALAL-1g 1 1Rss] 1) ) o
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#ﬁn From{= 112000  WOODSTOVE DATA SHEET #4-4 Soale: _Bagrioriug
reugh SCALE QA SHEET hodal: _A1209
SN _ZMO004
00 10 X o0 m
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BLANK PROCESSING DATA SHEET %5
LNIT Q-ﬁTLL; #,,ﬂ:& I RUN ;LD&TE: |- 271 -0
BLANKS DONE :_ [ 2- 2799

BEAKER A B c
200 m! ACETONE | 75 ml DICHLOR _| 200 m| WATER

FISHER OPTIMA | FISHER OPTIMA
LOT # LOT #
envaLweight | (09, Q) i ,
TaRewEIGHT | |09, 4082 | [0k 2000 | |0b.AaWS |
NET WEIGHT L 000% DG .0015
- TARE BEAKERS INTO DESC : TiME ) 30 pare . 12-2059

DATE : BY Mﬁ/"’ DATE : /X575 py :&RE{-‘JDDATE : BY ;
BEAKER | 1 5TWT | TIME , 2 MO WT | TIME 3 RDWT [ TIME
| =

AL imER ,ﬁi{? J0§.9013) 1948 1
8| K288 [2Y) (bbsepa) 1949 |-
¢ | 34| 199 (15950 95D

-
FINAL BEAKERS INTO DESC : TIME ;1350 paTe 1 2-2H <5y

oate: [ py B pate . (29SBY ¥ s DATE 11227 By ;o

| BEAKER [ 15T WT | TIME 2 WD WT | TIME 3 BD WT | TIME
A 168 2024 |1 089016] 1816 |22Y
8 |16 30H 022 | 10g207 (/17

c_ |10y 2023 | 106910 1919 |

TARE QC FINAL QC

| DATE | TIME TIME | EY | WwE (DB %

L M LT T e s T
LA ARNINES R RNV AN ET
) 222120 g




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
uniT:_Jomu HACR T pun: 3 paTE ;| -40-C0

BLANK CALCULATIONS
Acetong ODOF g+ 200 mi= fﬂﬂﬁﬁq g/mi
Dicholorometrans: __,00{1 g+_75  mi= ondh s g/

Distilled Water ; LS g+ 200 mi= LoOPOF gimi

FRONT HALF CATCH

FILTERS : _ . 1774 g- f { 0000 g )= 274 9
Total Cacch # of Floant Blpnk Walua ! Feer

BEAKERS : -DUOY oo G0) ¢ ppswdaye . OLOY g

Telal (eteh U AcEhineg Enlank ‘Wialua f mi fusideneh
TOTAL FRONT HALF CATCH: (875 g
BaCK HALF CATCH
FILTERS: . (0.5%5% ] l o000 qym  DSH §
ol Cilch 9 ¥ ol Fitlry ihnwnerru_tu g
BEAKERS : L o o _
Acstone: [T g~ -‘Bkl‘iflfﬂm%}- ’ri""'fllﬁl g
Tolal Cecn il Sumdinm Ell.l'l':'ul'ﬂl.iﬁmlﬁrﬂﬂl-ﬂl
) Rral \- -
Extract: 0577 g 75 ¢ 0800I gy D3] g
Tolal Caten rd Dichicromelheans  ELak Yake | Deiioromatnee -
\Water - 'D'J,l{';;.l::"g_ ﬁl-{}‘f’_} i QEEEQEEI= .ﬂ{ﬁ% i g
Todal Calch i Viaber EHark \al e f Wdxier
TOTAL BACK HALF CATCH: ¢ 2000 g
e =
rotaLcaven: Y738 g

L

%FRONTRALE; _ X (05 g



{ y23p 0000G ) (Z-d) =l Bupnp may yous abdiass
= WP
MMH_._EE%“E Mauw 156 1oy e Ajeoned @k = B
{ VI o0g) (%d) ¥ Euianp 14BIES JEn 0L = OFH LW
(ot o } ﬂd | ey £534530 Uy 132 o) eI D elkaae =y
(B b Mndw a3 My H pep abeane = O7H
[ 1541 000°0) _wd“ ﬁﬁéﬁﬂuﬂaﬁﬂaﬁm“ﬂ&tbﬁasﬂﬂhﬁﬂm u_uE.,
{ WA, 000000 ) (zd) 153) Sup X0 JTA Lo PN 1531 A0 S0, = WA,
. 0000°00 0000'00 (psp LT 55 )
Y § B ——pem = {08} { wpsp ) - - = 14 } B paewnyss (
1 . ' - - m.
YL F A S L bn (82Ckbh )
00000 (osp, 77 257
Josp i — = (EFGL) al = 27 = S2{¥
Cot {6 ACbh )
O°H % wﬁmqn_: — = Q0L * amg oo’ _ (osp bI3775S  + 408 ENGIID. = m
TR T (s 50 5 ) - mevie
s Ao 00 -.ADN_._ W I N )=
T = (oMm TEg ) (e - (me ez
QOO0 000 (vwr, 55 )
pPa e T 9El L = {ms JwA (|
o ) -~ 1 - F i} H ._...I._.H.uu-_
TN_._ 55 + B uu__w@af_usm&w_ J(vaz Y(wa 10707 )
OC -1 4w g N TGVE, PHO[ LN

£ # L33HS v1VJ SNOLLYTADTVD



TEST DATA SHEET % 8

uNIT:_Jorma L M 20 7T RUN: D oare: |- 29-0n
Test Chamber Air Velocity Star - Qf’ Stop : i Aivg.; -~

..... |1|nllllll:::-.'-i.'llhI|||:|::::::::I.uu.l.-rr||||||:;:::;:|.u.|ﬂ.|H|||||||||::=:|.11|||||||u:.::.-||||||||u-"mu:ump

Pro:we:_ {00} pe_ 7% = 23 “wr || % Hp0
Post : WE : G[ DB: 1 - (‘53 I'}'E.RH I'If’ '-%HEG

Wet Bulb / Dry Buth

-~ -
Avaraga ! 7)% %EHJ_nI % Hol

Empty Stove Weight gbs) ;- wisiack 6 ollseal: Wat: = Dry 335G B
Kindling Welght (bs):  Paper: . 2. wood 1, B

Praburn Fual ijght:q‘5+fD-'1_1 gl +i0,Y Total: © 97,71

Kindfing & Freburm Fusl Waight fwoad onfy) {Ibs) : Total ; L] .:—':? )

A LA T v Ma Lt o5, A L0 N D o NN i T T

o '"l- wma
Coal Bed Wt Range (bs): 2-2 - 1.3 7 scae
Kppar: 25 & fusl wilght t Shways round DOWH %o naarest tentih
Lower ;20 « fusl welght : Always rmund UP to nearsst tenth Actual Coal Bed Welght ; _J_D__

. X l ' =
iadmum Coal Bed Removai {Ibs} : ({ ‘zﬂbpﬂr + L;l'ﬁ y+ 2] .25 ) "11

Test Fusd {?5 1.5 5 spanersj - pes
Dimansions Length in Inches No. Pos ¥aight in |bs %ofload
2" x 4" /4 g vi X | 0o
4" 5 g T - = e
Tes! Fusl Welght : i"';'.ﬂ? IIIII
Estimated Dry Bum Rate: 1+ 2 -

S -2 Ix 228 5 60
2.2045 7 HEE 49 kgt hr

TIM
. ; ' {Hj‘} 3 JQLHC:F ] = l L ?} ?-5 B-.:I' !
Esimated BTUahr 15,140 x —22 x ToR 11,443 22 srusm

EF4 Defaull Efficiancles : Nor-cat: 68 7 tal: 72 Pallat: 7B



WOOD STOVE OPERATING DATA PAGE #9

Unit .__\-':_!E}TU. L.#\.ilﬂ-_&jl Run: ._.,: JE Data: | -4 KD
FIRE STARTED; D11 6
A AN B :
PRIMARY AR :  Set wide open for all want-up / preburn fuel charges, Then set to
_(:3 51&“ start of prebum.
SECONDARY AIR ; N A CAT BYPASS ; N:/ £

i
> Co, D PREFA JON ;

Raked and leveled prior to each warm-up / praburh charge. At 1 1Lmin. prior t& loading
last fuel, raked and lsveled, In stove L.QEJ SEC.

JEST:

DCOR wide open during loading ;21 min, ’;.155 113
FRIMARY AIR : Opanad full for first =l min,, then set to.min setting of / 25 D
SECONDARY AIR ; N fa caTBYPass: _ A/A

L] mk ’

QN J’ﬂlgF uring wasm-up ON f r@ during prebum
ON /GFEfirst rinutes of test ON /OFFfbalance of test ryn

Fan speed set ot I‘\II“!JFI
WOOD DATA: KINDLING: A mix of tha grades listed below:

SIZE MILL GRACE SPECIES
FREBURN: 2x4 Manke/Tacoma  Std. or bettsr 5. gm D fir
TEST: 234 Packwood # 2 or bettsr & gm Dfir
Axd Packwood ¥ 2 or batler s, gmDfir
PELLET FUEL MANUFACTURER : N/A BRAND : _ NI/ A
des 1]

WARM UP (INFORMATION: _
All pre=burn / warm up fual pieses were either e" 5 ol Cj inches.

18t warm up J/ pre-burn fuel charge 4.5 Jlbs.} added at__ 135

2nd warm up f pre-burn fusl charge (/) .2 Ibs) addedat_ O 3 /5

3rd mnnup!ﬁre-humfuel chargse [ Q ~ 'Ihs.j added at__ O9L5

4th warm lp / pre-burn fuel charge {104 ths) added at joos
Sth warm up / pre-burn fuef charge ({ lbs.)  added at__




......

TEST DATA SHEET #10

:E-"TU.L_ :&»leE‘fﬂ ni »f} Dats : I'ij’{?{j
FinnrnTernparam. ﬂle “F Correctlon Factor : i'f’
Uncorreclad Values ars correcled for raom temperature : Yos No_ 4/
Time Tast Fuel malstura reading taken : J'DJ‘:T i
CalbrationChecks:X___ /v VY qap 1.1 g 22
po# | Dimen. Ui TP BOTTOM SIDE Avg Comactad

Uncor | Cor. | Uncar. | Cor. | Uncor, | Cor,
1| 2B | K [ 2 2.9 (9.0 |95 0.5 | 1] 9.833
F]
3
2 P s 198 s 19 [185 (4.3 ] 1435
| T | P lanoo |23y 208 |21, u{ 220 [23.9°[22.93%
6§ | w8 | P 1 o2 |20 |22.51205 232, 1722333
T | 2%a%8 | p . (4...99
& | Z%4"s8 | R
)
10
11
2 [ Pvasa-Tlis el el S 1198 4. 900
13 g;.rglyq‘z;.-' | A28 o 2] 4.8 208712 03
|2t 2ee 1230218 93 ) [ 226 [ B3 73500
S e | TR R8T |75 257 238 (2582|2520 |-
(I - %9, 163
17
18
19
20 | Spacers | T | fe.o]192] g0 [ FZ]iRS 19 %] 1990
Key for Use . K=Kinding # = Pretagt Fusl T = Test Fusl
KINDLING PRETEST FUEL TEST FUEL

Dry Moistura % : Q8373 B 21 50ty 9| 22.297. %
Wet Moislure % : X a53 W 17,140 R g, 2t %
To ablgin Wet from Dry 100 x % Dry Reading % Maijslure, Wel Basls

100+ %0ry Reading
Acanplalle Rangoy : 14 - 20 % wel: 18- 25 % dry 7.5 -22.5 on Meter Unpor. reading) al 7o
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ZERG / SPAN CHECK DATA SHEET #15-1

Date: _1—-27- 00 Analyta:  COs (15-1)

Source | ML#@E Ren # - E}
Zera Cyl#: T 19373 conc:  Doo% £0; Cyl. Press. ; _| 550 pg
Cantifled by ; Eug QB!&!DE Data:ﬂazﬂj

Span Cyl. #. _QL 525100 Cone.: 2.4 b G0y Cyl. Fmss,:_‘_EQPS'I

Cerified by : _Fhe. Liguine DHIETJ.Lﬂ-_L‘?E—_
Analyzer: Make : HORIBA Madal : PIR-2000 - SN 407069
Range . 0-25.0% CO, Analyzer Output ! D-1.0 v,
Flow: 1.5 8CFH Meaaured by : Rolameter

EPA Span Value = 25.0 % 0,
EPA Control Limits = + 25% of 25.0% €Oy = £ 0.625% CO,
Method 28 A = 4+ 2% cof 250% CO; =+ .D5%CO;

P 7 - ..-f. . . e £ 7
PRE RUN Audit: by ﬁ.l’/’rﬁf?ﬂ{-w‘--: ":/ = Time | N._.' 55 Tamp éig °F
L
AUDIT RESLULTS
Paint Experied Responss Actual Raspanss + Gaone,
# Melar D o Meter DV i Cifierenca A %

LERC | 000 | 00D 0.0 {jQrD el "Iﬁlﬂ—_:p '.’D’t’fsfj ~ 20

TR AL A% 124 [Ya YT 250 e 700

POST RUN Audit : by : Mﬁ&g‘-& %&"}'— —Time : @Eﬁmp : 7_2)_‘ F

ALIDIT RESULTS
Pant Expegtad Résponsa Ariusl Response i Cong,
i# Mastar Dyl ) Meter [T Cifference & 9

)
RO 00 | e oo Tl oon| 028 | 2025 | - loy
T Y96 96 | 2 [ E T 12598 | s oot |

+ Ceng. Difference = Act % - Exp {Std} %
Zero % Difference = Act % {ppm} - Exp % {ppmd X100

Full Scale Value
Span % Differance = Agt % {pom) » Exp % {ppm} X100
Full Scale Value




ZERO ! SPAN CHECK DATA SHEET #15-2

. Date : -47-00 Analyle: Q2 (15-2)
sourcs: ot Kaep 7o Run®:_ O
ZeoCyl#: T X 19313 Cone:  0.00% 0, Cyl. Press. ; _{ 2500 psi

Cerlifiec by : _Fhe Liaw DE Date;_ Q]22/98
SpancCyl. #; _ 00 50540 oong - 12.51 __%0Q: Cyl Press.: HEIO PSI
Certifizd by : B]EQ;}U]Q@ Dat&:__fuﬂ.;’i"ﬁ

Andlyzer ; Make: TELEDYNE  Modai @ 320 A SN: 37400
Range: 0-250% O, Analyzer Quiput: 0«1.0 v,
Flow; 1.5 8CFH Measured by ' Rotameter

EPA Span Value =25.0 % Q,
EPA Control Limits = + 2.5% of 25.0% 0y = + 0DE25% O,

Method 28 A = = .2 % of 25.0% O =+ DE% DE
Lo e 7 .
PRE RUN Audit : by:_ﬁ ook i Timer 6% Temp:_ﬁ_“F
L,
ALDIT RESULTE

Palm Expaﬂa_:l Reaponza Attval Response & Cone.

¥ | Malar DAl ] W eter D' ki) Diffarenca A %
ZERO s . S
1251500 12t | (75| 50| 1152y o1 | ooy

FDST RUN Audit : By ! ﬂ l//{/bm e ! EE::‘)_Z'::':T'TE";F,: -??:J "R

AUDH RESULTS '

Folnt Exgectid Response ACtlat Responsa + Cone.
# Melsr DY % Matar & Diffarence A %

OV
"ZERG| 00,0 | .000 | 00.0 | 000 NDO‘I TQE;EJ TQ’S'E“ ',U|I|

M |seo (28 1zs] Lz sed | Lord | oS

+ Cong. Dfference = Act % - Exp (Std) %

Zera % Difference = Act % _{pprd - Exp % fpprm) X 100
Full Scale Value

Span % Difference = Act % fppm) - Exp % {ppmy X100

Fuil Scala Value




ZERO / SPAN CHECK DATA SHEET #15-3

- . - Dae: 172700 anaiye: €O (159
Source ; JGI'H J‘&:}EIE. Run # !
ZeroCyl#: "TX 19373 cone.: 000%CO Gyl Press. ! _@PEI

Centified by ! H]E Qﬂmﬁ& Dale ;

Span Cyl. #: _CO 554G Conc.: _ 5.0 % CO Cyl Press. J ps)
Cortiled by: g L auioe pate: ___9/22/9%

Analyzer ! Make : HORIBA Modsl - PIR-2000 SN ; 208005
Range: 0-10.0% CD Analyzer Qutput: 0-1.0 v,
Flow: 1.5 5CFH IMeasured by : Rolamselar

EP& Span Value =10,0% CO
EPA Control Limlts = + 2.8% of 100%CO = + 0. 25 % 00
Melthod 28A = + 2%of 100% CD =+ 02%C0

doord : el F 'y N
PRE RUN Audit: by: r,{ﬁl_ .'x"u*'éf"-f.a-’f.--’--'r"_é"*5' ﬂma:_ﬁiﬂiﬁmp: ﬂ *F

ALUDIT RESULTS -
Paint Expecied Response Actlal Ridsperse + Cong.
# Mater | DWM % Maler | DWW % Diffsrance A %

“rof 000 | 000 000 | FT 5T msal g, 0 | = bl |
T g0 [ses | s08| 50| S| Sgcz |07 %

? ' & - —
FOST RUMN Audit by - ﬂy{{ﬁ:f;ﬂ‘ffﬁr ~ Time '/‘lw-’ ﬁ-{;:[amp; '? 5 ¢+ F

AUDITRESULTS
Fodrit Expeclad Responsa Aclual Response 4 Sone,
L Meter [ DM % Misar DvM ) Difference i %

ERO) 000 | 80 0 eyl )l sl | 000 00!
Tses .s08 (508 |Soal el s ome | oz | LG

+ Conc, Difference = Axt % - Exp (Std) %
Zerp % Difference =Act % (ppm) - Exp % (ppm) X 100

Full Scale Valua

>pan % Difference = Acl % fpom) - Exp % (ppm} X100

Full Scale Valua




ZERO | SPAN CHECK DATA SHEET #15.4

- . o Date: - Z1-Cx) Anaite; S0, (15-4)

Souree : ~JCTUAL #@&M Runk: O

Eamcy!.#:"T'}: "JICFE*_-'EF Cong, ; 0,00 ppm 505 =yl Fraa&:_'l__)ZE]_PE!
Certifled by : g Liouine Dam:jﬁﬂf‘?? |

Span Cyl, # QQL&[H:[E Conc,: _120al} ppmSO; Cyl. F‘rau.:__ﬂliiFEI
Ceifiedby: g Ljguine ' pate: __Qfzefog

Analyzer: Make @ HORIBA Mode! : PIR-200( SN 402019
Range: 0 -2500 ppm 505 Analyzer Quiput; 0-1.0 v

Flow: 1.6 SCFH Measured by : Rotameter

EPA Span Valua = 2500 ppm §0,
EPA Contrcl Limits = + 2.5% of 2500 Ppm S0; = + 62.5 ppm SCs

i

PRE RUN Aucdit: by:ﬂ ryfvfm‘/ 2-Time: _/{OU Temp:__| S of

AUDIT RESULTS
Podnd Expecied Response Astual Response * S,
Lo# Meer DymM FPM Matar e Lifference A B

$ G
ZERO T Q0.0 | 000 | 000 S | B oo | 2o 4D
T s04 [ sod] e gl bl 1zl T 27 | 20

AUDIT RESULTS
Point Expected Response Aclual Raspanss 1 Coane,
[ Maler DM FRM Meter D Differandea

% A%
o e oo Ten T oeadl oo [ 1y u4qs | 4 Nes | LS80
T som | sod ke | 51 o[ Sio 1219250 19.250] <70

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

2erg % Difference = Act % (pom) - Exp % (ppm) X 100
Full Scala Value

Span % Difference =ACL % {mpm) - Fyp % [ppm] X100
Fult Scale Valya




QUALITY CHECKS DATA SHEET # 16

oNiTs Jotue FACBTE Rrun: 2 pate: 1 -2.7-00
Thermucouple Chegk «

THC# 1 _SF TIC#13 (ol oF
THC # 2 — F o OTIC#H14 SED oF
TIC #3 .o °F  TICH#1S R F
TG #4 S5 oF THC # 16 55.0 oF
TIC #5 549.2 oF  TCKIT SY.S °F
TiC#8 54.2 B TICH18 (3.9 oF .
T %7 545 ¢F T/C #19 5o D oF
TG # 8 543 F TIC#20 S5 oF
TIC# D 55.6 F  TICH2Y L _F
TIC # 10 S5, | F TIC#22 — o
T # 1 %Z2-0 o  TCHI3 S, 2 *F
TIC#12 (oE.D 9 TIC # 24 —_— oF
Thamocoupla Readout

Prosaat zero and span check and calibration piml ol 70 wnd opon e
ZERO: L FAdite OO F  2ERO_L() °F Difference_ [} SO
8PAN 8004 oF adj 102000 DoF SPANEDL [ oF Diflerence. 03D 9%

Tharmocoupla Raadout F'ratasi Linearity Cheack

I

2008 oF g0 =39%0  oF

0 =C.C o 200 =
800 = (0OL3 oF  gop = _POAS of  qppn = MGUDS oF
1200 = 1997 o 1400 = 13992 ¢  qe00 = 1599.0 o
w00  ={RUo oF 2000 =200 oF
Fa I
Sampla Train Laak Check Pre Fost '
(-gBs Traln Laak Chack Pra .~ Paost c
S0 Train Laak Check Pra Pust
Statc Gaﬁa Zarg Check Pra W Post

Scals Chesk Pre !

Stack Cleaned Prior to Test Run : YES

A — o g -

Post: __ Aled [, ~— 25¥ (s~

NO _ W



MINIMUM




COMPUTER INPUT DATA EHEET #1
Cliant ‘.-TE!LHE HE& ,Q :
Address "‘I‘Jﬂ?‘i:' EHUEF\}EJEE S;"T-i'é:ﬂf_
ORTLANN,  ME 0% 0

— Y Fax:_20'i- T2~ O52Z
Run Ma. : Date of Test J"ﬁ_g Oi_:f' Burn Rate : J |l Hﬂ ol
Model Nﬂ-:__m L I min "E’mln-ﬂ.zﬁ O fan
SiovaType: [1Cat [ Non Cat _LlPal Pallet O r.251.4 EI max [ Jinsart
Dry Gas Meler: ¥ Fastorn '{:}gq Post Leak Rate;__ O | nfm Time; e 0 = min
(0.000) {Duta et #2) (000) {Data Sheat 22 {000) {Data ﬁrmt #2)
Dry Gas Mgter Yolume: 62 1 Eﬁ cf
{00000y {Date Shest#2) P ' -
Slack Flow: ). 2o dseim AH: 1% T HD
{C0.000) (Data Shast #2) {000 (Bats Sheet £2)
Barometric Pressure: 2009 I, Hy
(00,00 (Data Sheat #2
Hz O Capturad: _? 4 ! F‘: g
(0.0) {Chaty Shewst #3) '
GAYA
Total Particulale Catch: (22l g
(20000} {Dawa Sheat &) o
Flua Gas Molsiume: _ o, {ED gﬁ_%
(00.000} {Dale Geel £7) -
Particulate Emission: 4070 ordaer
{0.0000) (Data Sheat #7) ‘
Ambient Moistura: ! [,'La- £
{0.00} (Doda Sheel#8) -
Stove Walght: Ibs
(000) (Dota Sheet#8)
Total Fuel Congumed Durlng Burn: Agg_D bs
(000 {Data sheat 25) -
Fuel Higher Heating Value jdry): BTUAbL
{0000} (Cals Sheet &4) )
Fuel % Melslure {dry): gl el % wen | By - %
(00.00) {Date Sheet #10) .
Stack Static Pressure: <3 in, Had
{0.000} (Data Shest #12) B
Temparature (Averaga Rasm) Combustian Air: ﬂf J e
(00} Pmla Shewt #14) . o
: —_ - l
Stove Temperature Changa: J L of

(00.00 (Date Sheet #14)



— —

TRBLE 1 ==-~-- RAN DATA

CLIENT : Jotul TEET Mo, q

MoDEL: IC0BII DATE : 28-Tan-00n
T TR LR EY TR TR EY TR eI R NN L LR R L FE R R I L LR R FEERE R LR LR L) L

TIME METER CELTA METER PERCENT PERCENT 802
EEADTM H TEME. 20 032 COCENTR .
(MIN.} (™ F) {IW. H2ZO)  {PE%. B) ¥ ) P FEN

o 49 540 0,180 Bo 1,28 4.20 &0
& &1.A00 4,740 z o.35 12.20 225
10 Cd_ 344 G,130 B4 3,91 € .60 S10
15 LS. RIE Q.18D L Q.34 E.&80 45D
20 57 .657 0,150 as 0.94 @, 70 475
p1 9,237 0.160 a5 1.9% 11.230 ATE
40 Bl.01E 0.230 Be 0.3z 11.10 4400
J5 6 . HEE 0,230 Ba n.19 10,30 430
A0 gd , BO0 D.23D 87 0.28 10,09 4310
a5 A6 . 744 f1.300 ag 0.28 10,20 £2h
=] 5B.541 A =T 498 0.1t u_ap 4450
cg 70,130 f.1E0 T 0.0 o _5Sh 450
Gl 72,0549 0_oL1B0D a4 0.22 T.81 48D
&5 Ta.an4d n.1E80 HH Q.70 G.20 EO0
il 75,3174 f,13n ag 1..8 E.80 25
- TE. 868 a.,13] 2R 1.30 .60 G2H
an TE.IRT 4,120 E& 1.32 E.4D 02hR
Ak To . h4E o.13g E& 1,317 k. 4n L2AR
an B1.3139 4,13C¢ B 1.51 g.on RZF
9k B2, B30 O.138 34 1,73 4 _EOD RZ2A
140 Ba, 321 013G B2 1.54 5.00 s2h
105 25,813 0.13n 2H 1.54 E_0d hat
110 27,30 0,130 a4 l.54 4 .94 RZE
115 84,795 0.13ig 28 1.57 d. 70 L]
120 an ., 288 0.130 28 1.8 4,649 525
125 81. 720 Q.130 g8 1.74 4 .50 25
1317 83,273 0.130 a8 1.87 4,20 L2E
135 4,766 0,130 4 1_83 4.10 C3E
143 96,2358 F.124 BE 1,32 4,10 g2g
145 57,751 B.120 B2 1,74 4,00 C2E
150 9o, 244 4,130 aa 1.7E 3.490 el
15E 140, V38 ¢.1340 ] 1.70 3,50 R2%
140 Loz, 225 ¢,130 B 1,68 3 .BO LA5



TABLE Z---RKAW DATA

CLIBHT : Jotul TEST No. 4

MODEL JCHBIT DATE : 28-Jan~0oC

Nkt b d kbbb AR R A kAN E b AT e AT kAT A r N AT T E A ANNF P ENNRNTEENEW
METER CRL. Wt. wWoOD

FAOTOR {Y) ==v--- 0. 969 BURMELD [LB)] ------- .0 Lhs
BHAROMETRIC WET, FTJEL :

FEE3S, [Ph) =a---- 30.19% 1n Hg MOISTURE % ------- 17.87a %
LELE BATE WL, FRRT.

POST (Lp) -==--- 0.011 cfm COLLECTEED ---==== 0.3523 g
HWATER METER

VoL, {¥lg) ------ T79.8 M1 VOLUOME Vi ------- o2 . 729 mect
TEAT HC MOLE

TIME [MIHN] -=a--- 120 min FEACTION & ------- g.0132



TAHLE J ----- FIELLD DATH AVERALES

TLIEHT :Jotul TEST e, 4
MODEL: 3CBII DATE - ZE-Jan-04d
R A A RS LR N N ERNEENEFE R LR L EREE T LR L R R R IR T T R CERp R
AT DELTA AVE PRACNT

H - 0.17 in H2O 5 e 1.14
avz METER Ave PRCHT
TEMP. Tm ------- &7 dag F COz ------- 5.G&
AVE PEM AVE BAL

S0Z -------  &37 EEM CoZSCn - - 5.75



4

2g-Jan-00

445 465

a.a%v

dgef Hr
&
dactimin

gf/dact

g/ Hr

TABLE 4 -=--- CRLCULATIONS
CLIERT dacul TEET Wao.
MONIET,: iCBl11 DATE:
LE RS2 A R SR A ER A A ERRE NS S TR L LR TR R TR R R Y L TR T T TR I AR R A A P
S0 EAMPLE STACE. GAS
VoL, ¥r(scd) ----- G087 dsecf FLOW Q2d --==ran
VOL. WATEE FARTICULATE
YAPOR Vw(scd) ---- 31.709 Bof COMCTRT. O -----—-
BECHNT PARTC . EMIZE.
METE BUs - -==--- .90 ¥ BATE E  -------
BUENM MOLES OF GAS
EATE BR ------- 1.12 Eg/Hr PER Lb WOOD Nt --

0 EMIZSTION

170.74 gffr
i

PART.EMISE.
RATE

152,72 g/Fgdry

fuel

2.76

Lb-male/ L

q/kgdry
fuel



THRBLE 5 ----- PROPORTIONAL RATE WARIATION

CLIENT : Jotul TEET Ma. : J
MODEL . ICBI1I L&TH ; 2H=Jam-040
LB R RS AR ERE A LERE AL ERERFEERELTLLEELEEELEEEE LR R R R I AR R T R R R RN I TR eI TN Rt e
TIME EEM FROPETHM, PEROPETH
IRTRVAL * RALTE VAR, FATE VAR.
Ti Wi PR AVERAGE
==/ =-S SHEEEE=E==== =E====m=m==gm ==rrFrAaEBEER E Yoo =mm=m=m Es=mmTmmm=mm=m= === =—=====
5 TIT.E o7 104
10 T2 5 09
15 Tidq .5 g9
20 T43,2 104
25 T4% .0 104
30 T4T.8 104
i5 T2 10
£0 Td3_ & inn
i5 TLRO.B lnn
&0 THI _Z 104
B5 T2 B loq
&0 Tha. & il0aq
65 ThA 3 100
Th TLHZ.B 100
TE TEA.E 1)
BD TE3I. D 109
BS TRI. D 104
a0 T53.0 10a
5 L 100
100 Thi L 1G0
1]k ThLE L0
110 TR DO inoa4
115 T30 1lod
120 Toa.D 104
125 TL3. L i0n
13n TE4. O oo
1 T54 .0 ainao
140 THI & lod
1laks THL O 104
&0 TE4._0O 104
Lhh TeE_E ina
Zal TH4 L ainag
15



METER BOX DATA SHEET PAGE # 2 Page: ]
uniT: SO RUN : pate : _| 2500
Matar Box: 5H Y Factor_ -
Leakchecks: _[3_ "Hg @.o!3  ofm "Hg @ ey
‘ b "Hg @ .01 ofm "Hg @ cfm
Inject 07 @ 100 ewmin.  Nozzle: Froba @ 8" od  Initial Volume:;_|.S00
ROTC: PRESS: | | SAMPLING RATIO: 73 g BP: R0, 2.0
) METER SAMPLE STACK DELTA |METER| 502 |(ROTO|FUMF
MIN| TIME READING MDCF DECFM H TEMP | PPM | TEMP | VACC
® 1335 44, 560 —— L4 [ I5 |30 |Soo|fo e
| ol St oooo ——  [is el T 82 [22s I3 T4o
W) 45|04 29¢ 15¢ 37 ({25 | s [ [Soo |8 1o
Pl Solss B3 155,930 (219 | {8 | 85 {450 (3T 4o
R SR = e R s X s N IS Ce sl TR
B lHeo (S0 287 (89,253 170¢ | b | 35 (415 8s (12
Y oslee 9l Lo Hil (8623 3,23 1% |deo 8, [0
B o |Gz 898 L2858 |9.0Le3 |23 86 |Hoo (36 (2o
0 45 | bd %00 |4 200 (2 lod | 23] 87 [doo [T 2.0
B 20 (e 749 b, 9 [5.080 |, 20| 3% |425 (%8 (2.0
2o A s kY 50 [t | 8 | B8 (4S8R 2.4
®| 30170.330 |0 320 7486 | 18 | §% |9S0| F¥ |29
ROTO PRESG: e TATALS: 1np, ‘”-E EI"H ]Dl‘i 2P.: 3}2_0
0011425197, 06F (72069 (e |18 [ 3% (9SO RY |Ze
% 95|75 809 |13 . #09 [[p. 2> [ IS | RS [so0]§d |20
|V {575 3y (350379 (LS | 113 (R [S25 (8 [20
Bl S0 B0 [0 8l .59 | 1S |48 [525| €8 |26
(¥ 557,353 78 353 | .59 J3[TY 525138 |20
S0 518 119,998 |G.sdb | A0 | BB S2T |58 |Lo
W 5|3 334 B 324 [L.sél] (5|89 S¢S | X520
B jp |82 B0 |FL.FA0 b o s5HG | 4B |88 525188 (2o
0 s (9. 32 (4. w2t 6. 546 13 | & |815( 8% | 2.0
ST oo [958 1D |38, &3 |59, 3 DR (525|838 |20
M o597 309 [87. %4 [Ls54G |15 |$8 |525 |¥8 2D
MEL 20 98.74s |98, 295 LS9 |45 | 98 15eS | BB |z8 )
TOTALS 4, 46§ |13 | o iAW VASS =
TOTAL Gu Ft., TOTALS %0y, 1 L‘l_..j_ 4,47 | 2080 AVG, BF:

¢
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Fage:

3 of ol
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METER BOX DATA SHEET PAGE # 2
UNIT: _Jotol ¥3CBH aun:_ Y DATE: 123 60
Meter Box___5 1 Y Factor_ 949
Leak chesks: _/2 " Hg @ _.C!/ 3 cfm " Hg @& et
_dty *"Hg @04 om "Hg @ ¢fm
nfect SC* @ 100 cofmin.  Nozzla:Probs @ 38" od  Inltlal Volume_nS 00
ROTG: PRESS. | 1], SAMPLING RATID! 4 o 1 BF: 30,13
METER SAMPLE STACK DELTA [METER | S02 [ROTO [PUMP
MIN] TIME READING MOCF D3oFM H TEMF ' PPM | TEMP | VARS S
Wic35/96.28%8 90288 [b.539 1,13 [9¥ [.5¢5 |RE 120
31 Yol af, 330 Q1180 | 6.53F |3 (%8 |55 |48 2.0
WO 951 93,03 (93,703 o539 |3 | Ry |Sis [ 88 |29
28] gol A Wds |94 Tty 16539 |3 | &% 1525 |88 (7.0
W] 596,158 [ al. 259 . S3% 1 A3 | B8 [525 |88 |20
W lboo|/ 9. 351 (97,751 |L..539 | /51 88 |S¢S | 848 120
1B o189 244 9% 2449 =33 [ |83 525 3% (20
5] 40 oo T3, [100: 130 | (29 | 113 | B9 525 |8y (2.0
(P s w22 |Joe, 129 L. 539 | I3 | 88 1SS |83 (29
185 .
170
17s s8, 355 V¥ M2
RQT PRESS: TOTALS! ar.;
} 50 S
183
180
195
200
0%
210 . -
B :‘E
220 _
225
iz .
23 235 51815, 59| 2912
TOTALS: ' 93 |MAXVACC= o
TRl cuFLTED 24 TOTALS: T [ SyF e BR 36, )



PARTICULATE CATCH /! MOISTURE DATA SHEET#3
'I—J " DATE }’1%- ztm

UNIT: _ ot Ao RUN
scalE |  weieHT
pomE Gtk | LEVEL ZEROED PO5.0 9 5 0
INITIAL ; 7 v sgogg | 590. D
FINAL : £85.0 g £34 .0
IMPINGEER it it ¥3 4
FINAL WT 125 . Lol 5153 RCIM
INITIAL WT o) 3 1.3 s33 B ML T
| NET AT GRAMS | 53, EI[ .5 0. ]
P
TOTALCATCH 7.8 0 GRAMS Hgo
FRONT HALF
pesker# | Fis
FILTER # }s < DESC. ACETONE
ENALWTa | ] 447 Fwatwrg | (0 (0
INITEAL WT g 'Lﬂlﬂd[ ~ NTIAL wTg | We D515
| NETWT o E1E | NET WT g 57T
voL pEsc.m] A -
BACK HALF
FILTER % 1403
FvaLwTg | HL0Y
NTALwWTg | H2A | -
MET WT g 241§ -] -
BEAKER# | 4] 48 419 50
| pESE. ACETONE | METHCHLOR | Ha0 Hyo
rrecwre {147 0490 970550 i ge s | 4. 500
sl wrg IO 0200 | 75T LA Al | G 0 g
NET WT g L P s T v 2 [ ) Y X0 3 E}ii%g_
voLpesem| 1739 75 {50 . | |45 - 795) 1

p———




WOUODSTOVE DATA SHEET #4-1
[NITIAL FILTER WEIGHT 8 (TARE WEIGHTS)

Intc Dessicator: Date 1]{'} ﬁ’g% Time: | £ 25 By W£1 /

Manyfacturer 2% Grde 25 mHSS Promt Size: ) Lo H Lot No: 2Bl
Back Sirg: ‘f’z {1 1 Lat No.:_ 2 = Ll
oare J 1) Bv: 8% DATE: -4 v (paTe BY;
FiLTEFI FIRST SECTMNG THIRD
WEIGEGHT TIME WEIGSHT TIME WEIGHT TIME
HF Hig1 [ =] 475 1% 1 ¢ [ wuiees 891
28 1 976 Wiz 4212 199 Fenezes @
%% | 4297 103 q29% IR20 [ Foe #5 :
2N LY NSIE Mile | (67 T #5043
156 213 i B RTE | gl’.ﬁ,ﬂj{wu oo Ty Ay
1bp 4219 Bl dms 1952,
(3 | "5 1] M7 1823
(%8 | H2oz 97| MPeo | gy
ME | .H29% EIRIEEETERRE
W6 | 43N0 (199 9 |18
FE bl [ 929 (eS| 19 [aoma AmE g
AN e, 1G9 L aEaD |18 o A @)
|5F LMt G488 sy B e P
MF | 19 1991 ] 172 | 1926 g st
15F | e, iy I b | %2 I i ey ALY
| MoF | Ly 113 LROL 4D
PF | fbS5T B4 l,a | kD
% | Lwgs 35| Lwgo [T
AF | prds  [1925] 048 [ 189
10F Gab)  blss 1845
Checked hy@% Diate: H‘Ll"':ﬁ Titme: 455

EALANCE ROOM ENUIHDNMEHTAL CONDITIONE

DATE | WME LY WB DB % RH
M- LIS | = |
1 i-d | Jeng %JI ‘:;1 = 1-ARS P




BEAKER TARE WEIGHTS DATA SHEET #4.-2

Into Dessicator:  Date |—i(g'1{:*55 Time: OO0 By by
natE: |- 2(- &2 |E¥:MIE1ATE: | 2227 ey loATE: BY:

BEAKER. FIRET SECOMD THIRD

* WEIGHT TiME _WWEIGHT . TIME WEIGHT TIME
Wy locdgoa | app| (os dact s

U | oM. 4508 [ ey [ (10900 (23 1217

42 | 167,200 [ 4132 [ {92007 1218 [rdmme

uq | 1oe7e [aas [ O bkl 129 @

4ys 444393 (2.2 |/ QY g49p3 ) (220 |]

Yo 1060518 | D28 dobos)3 ) 22| | )

47 1.0 | s [ 0702403 1222 |f

U% | g3z [ o Camagaty 1t | nJpm ek

Yo | tof.3t09 |a2g (108 2boz b 1225 1) p#y

0 | q6.5368 [2ia9] (L oz [1226 |

51 o810 (7159 [(od 850 |i2t7

=7 157, 901 (A0 | L0350l | 17 27

23 ns3%A [d1wy leﬁ,'?z‘,rﬁi R

Tw o229 |22 |Ciogmigl ) [

35 | 2495k 21| T q=d9sg) [2 %0

|

BALANCE RDONM ENIEOMMENTAL CONGITIONS

OATE TIME BY Wi DR | %2 RH

E | abls [ peed £ 179 | oy [Breckedby: - o/

]"-Ei%l f—-f{'.:' b I\' "J‘T-‘_"} L--||'-L_“,|' E’ﬂt&: !_ ;'?‘-‘ A

| ] Time fR2y
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f__ w e | L fwlﬂ% 7 :ﬂ_-# z
/ - 5 e | O {7 [y (0arL | G- !
' UD|5505 UOISs a5
Hy% | €4 g ig awe] | Feq | Gungfiesg, HY% | 9d ann Ag auwil | aieQ J bunbiesm
SMOILIANOS TV LNIANDNIANT NOOM 3TvasS
AP R <A
i S
A T T L | B[R 5L |G Rhl | o[ B[ 8T
AT ~=TqbmeErR YT m
Ag | awny | =1eq P Ag |ewn) |=eg | puooeg Ag | =Wy | sieg 18414 Ag | sl | =geqg | Jsig
— m
MRl LR | 1] F_ LeS kg %rmﬁﬂ (Fz-Y| 2191 léﬂ,ﬁm: Ps7-i 0%
A e~ m
T T r —— - = t -
M 7esT] 1w {22 30 224 | orrr| OC1 | onie A0l pnacoll |-, bh
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Rt [ el shsl L bl [TelT | Te- | TRBL L R ARGE Ll 2k
ey .
B2 R RE: Cr.iﬁE =2 | Eghl Laf TN oG ke L
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PREsST] 1 e-A [ 067 0RO & [ 2201 00 i ipiestl 571! 1#
BB B WBRA “ a
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pstes: From_1Z~10-97  \WOODSTOVE DATA SHEET #d4

Soge:  Sactarlug
Through =13 -2000 SCALE QA SHEET Model: _A1205
SN.:_37010004
_ 1000 1040 109 100 mo Ory | Wl
ht welghl whiify hl weighil Tech | Date | Time Bule Bub | %.RH
ﬁ-%i . 00001 1 0pod] 0995 | W 00182 T T /711 ¥
WO oo f | 44999 | Fe? | joop | |0 [ e3al 7 | N | 4
080 110 02a9] ) pany | josd | M08 Y0 [T /Y7
NG9 wGG0 | G| L end | RF |k | 10380078 | S [ 4F
AL ST sovleer | posey | jeod B pp-illagng] 7 [N (4T
fno, it | tno0ot]| Lonnn | ool | Jgg Fi-] J5se 9 3y
ST W Y Jirdd By fpHeldfenl g | /| WS
loo.oogol 4.9%44 T 404, | el [0 leishieds] e [/ [ 48
100 0001 [ 1n.000) J1.0oeo | ool ok [ohe |11H0 | THa w7
457 TP |4 TR Loog, Ton T b L2, NS5 [~ 142
@zflﬂgw ; 247 eI T EiEl 12 L [
1@ ¥| Tk o098 497 V04 (Fuh 105l 76 | /1S | -
Ga99%| T 9499 1999 Joar |$Fud) -2 D] T3 | U4
A9 Mgl 9997 | 9998 | o799 Lk ok 1das 92 [N 149
novel Faearaq| ) oons| 0593 i (-2 2SI ) [ 43
wooeol 99999 | qe9p | L omg | O T2 s 78 |/ | 48
popcop| V1G98 | foowd | geat W Tnaxisdol 78 | | 94
i godal 44494 | fooB800 | 0999 | W | jo-02 ngg 2N [ 47~
et o O0mp | 9957 | 0F5e [l TR 94 I8 MEFEE
&) G % f TE | 999 | naeg wb 1224 ?ﬂ?ga fr? {j 45 | e,
R Enna L0 G | BAG AH8e Z7ZC | 0] R Y
o gqeg | s 0000 9999 | pFRd e b0 e 1O |-
oteol_Fomg| 9997 o (WA EE Aol 77 | S T W7
QLEE | S A a99%] 0799 | Na | 274 NSOFT% 1l Yk
L 00onoi | § ag49] Leboo |, o097 [win d pralidsd |12 | /7 | Y |
\0p.0000| G emosl )00 | ¢ giw =2 lvuol-rg | F 143
\prncooo| 4 asa9 | 984 | oot ead B3 e | S |53
9,55 a4 4994 | [Logon| 099 !ﬁH’ | -] | 1Rsu 58 Y 25 | &
(] g awm| el oo [l -ihstzs | /w9
lad ¥k Aea95 | ¢ dpdl  Lo97% | W (-2 | 203l 5 |3
fou. 002t 0. 00001 49a% | 03 [N 1% (1820177 | N | 49
e 199981 Lopo| - ioed |WaJ| 179 [2s] 74 | 71 YY
Wi | A2 oo | 1080 O ENL | (=i ppp| s | S P UA
o oqu| 10o0ep | awE] . 9% | 1 pge] 97 | S LUy
o0 oop Vo 0o | qqm|  qoop | BT g0y | 7] YUY
Jdam {whover | eadr | odm [ W& 14 ppeol g T T 143
| i o020 | §9995 | qae | 0997 [PV 113 TR
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Dates: From =173 - 2550 WOODSTOVE DATA SHEET #4-4 Scale: __Sartarlus

Through___ SCALE QA SHEET Weded: _AJ205
SN 37010004
'lﬂ_ﬂu 10¢ 1.5_;1 100 mp Wal '
wititjht waight weigit weighl | Tech | Date Bulb

' Tirma
100 0D ag55 | 1, oooo g D -] 850

J . Dot
10o.000] G 2A8T7] 3% | A%8s | Wl 141011

| 1000001 | I8 A0 T | 995% |  O85F Tia [ 2817 10
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CAoooed 9995y, goon | joon

7517 | Fs ) Risked
L 96499 1.97¢ ] Lesol |l o000 |REw] 15 BR5
by

. Coop | 10,0000 9949 joop 124 | 2460
100. 00001 9 aae5| aagm | 10 | W10 [Z20

__ga Freen| 6.999¢ Lovnfy | i) [ 495, (151 [ 155D
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BLANK PROCESSING DATA SHEET # 5

uNIT _JeTu F203 I RUN: S pate:_ - 2%-00
BLANKS DONE ;| 2-2.7-99
BEAKER A B c
200 m| ACETONE | 75 mi DICHLOR | 200 mi WATER
FISHER OPTIMA | FISHER OPTIMA
LOT # LOT #
Finat weicHT | (09, Api | 10L 5073 ri:mﬁnm
TAREWEIGHT | |O%,9 003 1Ok, 501 | 1Dl 4
NET WEIGHT L DOD% a1 OS5

TARE BEAKERS INTO DESG : TiME ;AL 30 pate: 12-20-99

DATE ;|27 BY N /Date 12258y JHUDATE

BY:
EEﬁ.HEFl 13T WT | TIME 2 NDOWT >T|ME 3 REDWT | TIME
A Lip @R 940 (g and) 1944 |
s | #6233 )29} (Tou30al} 1949 | v
c 169647 }QQ‘“L{E@&SL: [9€D | .~ _
FINAL BEAKERS INTO DESG : TWE . 1220 pate . 12-2H -9y

pate . 1 :py . Wi pate . (290y Y oaE 128 BY - U

BEAKER [1 STWT [ TIME 2 NDWT | TIME 3R TIME
A ||0BEHR 2024 | 1089pie) [Ril, Vyofar)je2y
a__ |I06, 308 W22 (104,207 1817 (10e3e7a) 715

¢ 10363 72075 | 106%%] 818 [(10lAWM 2Lk

TARE QC FINAL QC

OWTE | TME | BY  |wie (OB | % TE | TRiE | BY DR %
m‘?ﬂ;w /1771 47 fiﬁf’nq%m% Tl 45
G e e ] L | e U 1225 Mol gt > |75 28 |
2270210 e | ) |l | 4 |

!




NET PARTICULATE CATCH CALCULATION DATA SHEET #&

unir _Joi e HACR T jun: 4 pate | - 4¥-00
BLANK CALCULATIONS
Agetone LOOF g+ 200 mi= Gﬂmﬂq gfmil
Richoloromethane: _  O0f | g+ 75 ml = A0 00 5 g/mi
Distilled Water : OO gv_200  mis LR O F g/ml
FRONT HALF CATCH
FILTERS : (3% | 7 topoo gy OTIZ - g
Tl Cetgh # ol Filss Blewik Wl 1 Fiber
BEAKERS: 0977 g-_ 90 [ ponmodars 05T g
Toml Caban 1 Acoinng Blonk Yoluw ! ml Acsbom
-
TOTAL FRONT HALF GATCH: __ [ 29 2 g
BACK HALF GATCH
FITERS : 4291 4. J’ {0000 at= L0291 g
Tols Cich & of Flban Blan Yalua § R
BEAKERS : L
acetane s 1101 3 g 75’ Loty ay= 10 g
Tﬂ-ﬂ Cach Hlank Wakie ! ml Aok o
- r'm‘:I||III . -
Extract: G35 | g- 75 ' ,0000(S q}m eSO
Tednl Cpigh m Dlchlcramalnans  Blark Wialua F CHoHoromed ard
Water: + () f[?g g - .«.‘?':'HI'E. (L onnofgl- "i’rL!r";fjl“’-"? g
Toln| Caich EIEI‘HWU‘I:’W
TOTAL BACK HALF CATCH ; L1727 o
ToTALCATCH:, _ 3521 g
% FRONT HALF : __ 3°7. 93 %
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TEST DATA SHEET #38
UNIT _Jomur F AR T RUN: 4 DaTE :_|-24-00

Tust Chamber Air Velacity Start * 5;35 Etnp ﬁg{ Aug.. @/

S H LTS e e R T TR RV PP T SRR sy s o e ML N TTTTTTrrrr T, e

Pra:we: (o] DB : Kr'?lhj 3‘2— %RHTl_’i_:ﬁ HpO

VWat Bulb / Dry Bulb

Post ' WB EU LB : YO . — ’-%HHJ'_%HED
Averags :_'??.O'_S%RHM% H20

Empty Slave Walght bs) ; — w/ stack & olt seal | Wet: - Diry - 35{51

Sz == e s sy b THH B HH I B LR e R LTI TTT e FEEE = H N T 1] T FH LTI [ —1HH]I

Kindling Weight (lbs):  Paper:_ s ) "Woad 1| 3
Praburn Fugl Welght ;{5 + t.gle-f‘ Dot q‘ﬁ' : 'ﬂlq 4 -
Kindling & Frabum Fuel nght {wuud orily) flks) Total : _J‘:_': i

Coal Bad Wi Range {Ibs) :JD - tio  Seals : 153 "3" 55‘3 o
Upper: .26 « fusl wekght : Abways raeund DOWN 10 nearast tenin .
Lawer: 20 » fusl welghd | Abweys round LW to nearest terth  Actual Coal Bed Weight: _ {4~

o . = 4 -
Meximum Coal Bod Removal {Ib&] ({1 - {b_ y.2).26 of

Test Fuel { 75" n1.5" « 5" spacers ) = “ﬂ pos
Dimensions Length in inchas Mo, Pros Waiaht in |bs % of Load
2 x4 4.5 Lf 2.0 - 100,07
4 x a0 — — — -
Test Fual Weught ‘E ibs
Estimatad Ory Bum Rata : Rl
B.0° - (BH % I¥Np ), _ 60 = LU 7 ek
22045 17
: TIME

’ T 12 e | T
Estimated BTU'stbr: 19,140 T{;Di % DrBII:ql = :'J“i’ﬂt"-jj' BTU'str

EFA Cefault Efficlencles:  Non-cat: 63 Cat: 72 Pellet ; 78



WOOQD STOVE OPERATING DATA PAGE #9
Unit : _L_;]E‘.*m QAM'IE Run ; 'LI'{ Date: |- /,LE‘“{:E}
FIRE STARTED:_ 0343
AR AMND BL)
PRIMARY AIR : Seat wide open for Al warm-up / preburn fyel charges, Then set to
- (3 TN at gtart of prebum,

SECONDARY AIR ; N rf'ﬂ CAT BYPASS ; I\V A
HAR BED F O :
Raked and levelad pricr 1o each warm-up / prabum charge, At 1 ', min. grior to loadlng
_ last fual, raked and ieveled. In stove Z5 BEC.
TEST.

DOOR wide open duting loading__ -7 min. 97 sec .
FRIMARY AIR : Cpencd full for first "r:g min., then aat ta.run uud:ﬂ'r\n? of _(,_?’,@
I

SECONDARY AR ; M ;ﬁ CAT BYPASS
- §
ON { OF E-during warmrup ON HOFF during preburn
ON / gﬁj}m minutes of test ON ;%alanne of test run
Fan speed set at ' [l
Wo TA: KINDLING: A mix of the grades listed below: _
SIZE MILL - GRADE SPECIES
PREBURN: 2x4 MankeiTacoma  Std. or better s, gra D fir
TEST: 2x4 Packwood - #2 orbetter £ grn O flr
44 Packwood # 2 or better 5. gm Dfir
PELLET FUEL MANUFACTURER : N/a 8RAND : _ N/ A
sra LB rufes:
WARM UP INFORMATION:
All pre-Burn / warmn up fuel pimces ware sither ] ;, of ':J' inches,

4

18t warm up / pre-burn fusl charge { /0 5 “Ibs) addedat 8 S5
2nd wanm up { pre-burn fuel chargs | (.3 1bs.} added at_’::q"ED

ard warm upfﬁre-bum fuel chargs B ée Ibs.) addedat U3
4th warm up / pre-bum fuel charge | C? 57 lbs.) added at’“‘”‘?—5
Sth warm up { pre-burn fuel chargs { bs.) addéd at




Room Temparalure :

TEST DATA SHEET #10
Uniit ; :E?m.r_. #3(1&:”1_1

Run

T

!

Dale ; i“ﬂﬁi

°F

Carreclion Factor : 55

Uncomrecled Vahige are comactad for raom temperature : Yes Mo_¥
Time Test Fuel maisture reading taken : __{{ 30
Callbration Checks : X " v %' 120_f2.1 220 <& 1
pc¥| Diman, | Usa TGP _BOTTOM SIDE Avg Comacted
Uncor | Cor, Uncor. | Cor. Uncor. | Cor.
; ey | K85 28 wolieL]lde 195 G-_Liﬁ
3
4 | 2'xd"xs P20l 233| 20 2.5 2.0 |22 % | 22.900
S| T | Pl Aoy 230 [y [2s.2]2d o
6 | &8 | P lgo|ad3|s|Bizes 24023 96+
7 | 2%4sg | P 20, ¥
8 | 2%qg | P ]
2
10
11
2 | 2eneill [ 18 [R3TI8e [9.2] Re 1927119.033
W 2ol 1 Bs [2o4 00 020 d 1HS 209 20 0l
M il 20| 2y | S0 [z 8T Uy T2 L
W20l T A3 [ 28,215 22 R3S 252 1 25,200
18 : 2L Ol
17
18
19
20 ] Spacers | T ligs g e 1zo3 it [1€3] 4000
Kay fer Usa: K= Kindling * F = Pretest Fugl T = Tesl Fuel
_ KINDLING PRETEST FUEL TEST FUEL
Diry Moisture % : E:Ltﬂ{g"'ll % 23,62 % 2T %
Wet Muistura % : T:.%15 -B| 19, oG - % V1 B

To ebtain YWed from Dry

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

Accoplabla Ranges ' 16 - 20 % wet: 10 25 % dry {17.5 - 22.5 on Meler Uncor. reading) et 70°
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ZERO f SPAN CHECK DATA SHEET #15-1

Dete: _L = ZF-00 pnaiyle: GO (15-1)

Source ; J{_:ﬂ"uﬂ.l. %&BE Run#: ’HL

ZeroCyb#: UK 1923793 conc:  0.00% o, Cyl. Press. : 1 257 ps)
Certified by : _Fhe Liguibe Date : 243

Span Cyl. #; Qo0 525448 Cone: |24 % GOy Cyl. Press.: _I:HG_FE'i
Certified by : ﬁuf_: Liguing Dam:%&L

Analyzer : Make : HORIBA Meodsl | PIR-2000 SN : 407068 '

Range: 0-25.0% COQ, Analyzer Quiput: 0-1.0 w.

Flow; 1.5 8CFH Measured by ! Rotamater

EPA Span Velue = 25.0 % CO,
EPA Control Limits = x 2.5% of 25.0 % GO, = + 0.625 % GOy
Mathod 28A = £ 2% of 25.0 % cuz =+ 05%G0,

FRE RUN Audgit: by : ?&&{é"zf‘f[ "l_.J ..--T|rnﬂ !E|hi Tamp : -._li o F

AUEJrr RESULTS
Faint Expacted ReEponse Actual Responss & Conc,
| # Maier Dw i Metar Dwhd k) DiNere e A %
ZERO [ 00O | . , ~ e | .- -
il s 12201 S r A B T BT Ll e Y
SRAN - - — T —
4L | A% 12,4 | 0251 S| 12795 | ~01T RI0G |

FOST RUN Audit : by : __\E Mﬁé@gﬂél‘ﬂma : I-MTW"P‘ i’ F

ALDIT RESULTS
Point Expacted Responsea Aciual Response + Cong.
L hdetar Diha il Metar Dkt % Clfierence & %
ZERD | 00.0 000 00,0 - I — A .
SFAN - - — _
4.6 |96 124 [ths] w1202 | 077 Ko
£ Cone. Difference = Act % - Exp (Std) %
Zero % Difference = gct % (ppmd - Exp % fppm) X 100

Full Scale Value
Span % Difference =Act % fpom) - Exp % [ppm) X100
Full Scals Value




Source ; Jﬂ;hTUL _ﬁm
Zaro Gyl #: T X 43793

Certified by : _Ehe Liguybe

Span Oyl #: _ 00 52549

Certified by ;

ZERC / SPAN CHECK DATA SHEET #15-2

Dats: _{ —Qﬁz’ QQ Analyte ;

L

Analyzer: Make : TELEDYNE
Range: 0-250%Q;
Flow : 1.5 5CFH

EPA Span Value =250% 0,

EPA Control Limits = + 2.5% of 25.0 % O,
Method 20A = 3 .2%of 25.0% O

Conc. :

Q2 {15-2)
Rurn '
0.00 % O Cyl, Press. ]?J 5¢) s
Dae; _ G 22/03

12.5) %0, CylPress,: "Iﬂljps{

Measured by . Rotameter

* 0625 % O
+ 05% 0

Cone.

LE Dats : Q!EQEE

Model: 320 A SH: 37400
Acalyzer Quiput: 0+1.0 w

f o # ,
FRE RUN Audit: by: ‘ﬂ {{ﬁf’i}ff—--‘.ﬁ*. S Time ;] Ejﬂf;' Temp

nF'
AUDIT RESULTS
|_F'nlnl Expecied Responsa Aclual Respanse *+ Conc.
*¥ Meler P %0 Metar O W% Dirfarancs A %
ZERO | 00 . , -

Q.0 000 oc.0 Sﬂﬂ, ,mﬂj'fl? .. :-[_‘[ ,ULH I|l:i'D
"Miz8 |L.soefizst | 175 502 1LY | s | i
POST RUN Audit: by : _ﬁ (Ld L:?«{gmme oS tomp: 1D oF

AUDIT RESULTS
" Point Expacied Respoise Actual Respbnse = Cane., )
* kieler [a¥T T Meter £ T U Diffarsnce A%
ZERQ | QoA . .
00 MO Voot oz L0zz | 0%
SPAN . .
2.5 1500 [12.51 | 12 {| Sz 12.51Y LY | 25F

+ Gong, Diference = Act % - Exp {Std) %

Zero % Difference = Act % {pony) - Exp % {ppm) X 100

Full Scale Value

Bpan % Difference = Agt % (ppr) - Exp % [pom) X100

Full Scate Value




ZERQ / SPAN CHECK DATA SHEET #15-3

Date : 1"?3‘{7'5 Analyte: CQ {15-3)

Source ; Jm l;ﬁﬁﬂa':[- Hun#:_‘l‘f‘
ZeraCyl#: TX 79393  cCome:  0.00%CO Syl Prasazi@FEI
Certified by _fie Ligupe Pate: ___9/22/ag

SpanCyl.#: _CLB25HY conc:_ S.08 %GO Gyl Press. : EEQ )
Certified by: _Pe Liguine Date: __§/22/93 -

Analyzar' Make: HORIBA Madel ¢ PIR-2000 SN : 403005
Renge: D-10.0% GO Analyzer Output: 0-1.0 v,
Flow : 1.5 8CFH Measured by . Rotameter

EPA Span Valua = 10.0% CQ
EPA Control Limits = = 28% of 100% CO = + 0. 25 % CO
iMethod 2BA = + 2% of 100% CO =+ .02%CO

! A g j
PRE RUN Audit: by ﬂﬂ/ /;e‘“.&_{i-f-r ?/{ L _Time : iIﬁ)_ﬂarﬂ.;}: :,?-"_“ F

L
_ AUDIT RESULTS
Poirt Expétted Response Actuat Respanse + Gong. ‘.
# Waler Dvnd ) Meler [ hi Differenca A%

N |
ZERC | po0 I' 000 | 000 100 ¢ 0| G0 ~ Ol |45 00
Msos Lsos | sotlent o] 5067 | 2012 g2

POST RUN avudit ; by - £l= Hﬁ;{fé_:]ﬂnme; JEE ZE—‘]'&mp: ] ET;_, o F
L

_ AUDIT RESULTS
Paini Expecled Resporss Anlual Response + Canc. !
¥ Meter OV % Matar D Differance

¢ o8 & B
ZERO[ 00.0 | .000 | 00.0 o 0D - 0y | Tol, |nCel |
TN 508 |.508 |5.08 [ 0T |57 | ~00e Fo

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

Span % Difference = Apl % (ppm) - Exp % [pom) X100

Full 8cale Valye




ZERQ ! SPAN CHECK DATA SHEET #15-4

' S Dale; _[“4E-0D pnaiyie: 8O, (15-)
Source | ~JOTUL FA0RTT Run®:
ZeroCyl #: TUX TIDTD  Gone: 0.00mmS0; Oyl Press.: | ) P

Certified I::lr: Aie Licuine Pate: _ /2248 |
SpanCyl. #: _CC GTUTS  Cone.: 1200 ppmS0; Gyl Press.: _ 1%{)PSI
Certified by -..e.LLLL@.'-J'LDE. Data ; M__
Analyzer ; Maks: HORIBA Modal : FIR-2000 8K - 403018
Range: O - 2500 ppm S50, Analyzer Output : 0-1.0 v,
Fiow: 1.5 SCFH Measured by : Retameter

EPA SpanValue =2500 ppm S0,
EPA Control Limits = + 2.5% of 2500 ppm 80; = = 62.5 ppm 50,

PRE RUN Audit: by : _éﬂ ﬂf‘é_qﬁtwf'%l’ﬂma fl@ Tgmp r‘?’?..--' i~ eF

agnrr RESULTS
Foint Expected Rasmponze Actual Responss £ Cone,
* Meler VM FFM Meter D R Ditferance g o
ZEROT 00.0 | 000 | 000 o ] Mugs 1t e )l
i I B T N s
ROST RUN Audt : by h&,&ﬁ%f Fine: 1630 Temp: 17— _F
AUDIT RESULTS '
Paint Expeciod Response Sclugl Raspanse z Conc,
# hetar DWW PPM Idaler Py ) Ditfarepne A %
ERO| oo | oo Fand [ d B [y | SSo
I N EN A R A N
t Cone, Differance = Azl % - Exp {Std) %

. Zero % Difference = Act % {ppm) - Fxp % (ppm] X 100
Full Scale Yalus

Span % Difference =Agt % foomd - Fxp % (ppmi X100
Full Scala Yalue




QUALITY CHECKS DATA SHEET # 16

uwrr;ﬁﬂ‘l.u_*{éfl@ IL RUN:

4 pate: 3 =28 00

Thermocouple Check !

TC#1 — _oF TC#13 S0 5 oF
TIC %2 — of TH # 14 9. < oF
TIC#3 49.9 F TIC#15 Sl g °F
Tesa Y] oF - TIC#18 o & oF
TIC#S 45,4 oF TG # 17 H¢ ¥ oF
TIC#6 ds g *F  TIC#18 4.7 oF
TIC#7 4 b ' TIC#19 473 °F
TC#B Yoy FOTICH#D 438 F
TIC #9 4.4 F TICH#21 - °F
TIC # 10 47,5 ¥ TIC#?E - °F
THC# 11 43,2 oF TICHZ3 4.4 oF
THZ # 12 5. (. oF TIC # 24 — oF
Thermocouple Readout :

Freteat 2aro and span check and callradon J06l 1061 2600 B AN =, diferrrs

ZERO b a0l D oF
SPAN WA Y oF Ad) 102D, ) oF

7ERCQ 1S F Diffsrence .1 15 % -
SPAN 20025 oF Difference o 1% %

Thermocouple Readaut Pretasl Linearity Check

0 e F 200
600 =_f.Df3 o B0
1200 =_l98.| e 1400

= 2ohY 400 = 3990 o

= F01d _oF 1000 =]OC0S oF
=139 0 ofF  qeog = 5L o

1800 =300 cF 2000 =2002.9 oF
1 e
Sampks Train |eak Check Pre _¥ FPest '
C-gas Train Leak Check Pra Post __ L7
S50: Traln Leak Check Pre v Post .{ ,
Stalic Cauge Zero Chack Pra v Post
- = -'\.". i -

Scale Check Pre: T "'23';9'__'13:}

Post: __ Hlp¥. | 2 |
Stack Cleaned Prior to Teet Run : YES NOo M






TABLE 1 -=-~-- REN DATA

CLIENT : Jotul TEST Ho. 2
MOOEL : ACBTII DATE : 26-Jan-00
*-xp-ﬁtwtt-t***t*****:i:#w-.i'i-t****t**i'l-"l"ﬁ'*t*'-'r'-l't**-.'ri****##***k#iitt**itt**iﬁ'
TIME METER DELTR METER SERCENT  PERCENT 502
READING H TEME , Qg (s HOCBENTH.
(MIH, {C F} [IN. H20} (DEG. F) I L% ) PEM
_—=—=—====== =1 | EEES=F=== ====—===—= S—=——DEr—— ===S=S=S==== =E=s=====me
0 842, 500 0.150 a8 1.24 4.9Q 475
5 944 OO0 0.440 =L f.45 131.00 p el
10 QdG, 652 0150 29 0,92 4.89 425
15 948,377 a.210 ae A.f8g C.&0 400
20 950,209 d.320 go a.57 11._4D0 325
25 452 .447 8.370 Ao a.24 11.30 100
30 9h4 ., 890% n.370 =L 0.34 11.50 aen
35 9R7.353 0.370 an Q.36 11.70 p0
a3 959,843 B.370 31 0.37 11.50 ipa
45 GR2.2A2 0.362 =K o.25 11.40 107
BN G54 . 736 0,367 53 b.0a 9,740 Q0
ER 0h7.215 0.360 G4 0.14Q 8,740 300
E0 959741 0,313 G b.1Z B.80Q iZ5
E5 671.96% 0.270 B4 o,.14 £.30 350
0 574 {53 0.230 94 0.63 7 .00 375
TS a7q_bEd 0.310 94 0.43 &.70 425
&0 978,374 0.310 L1 0.54 G.L0 125
A5 980,674 ad, 270 o4 d.7T1 6,40 3R0
aq 282,805 A.310 a4 0.74 g.00 325
ag 285,100 a.z%0 G4 0. B0 5.70 350
109 987,232 £.270 54 a.93 5,10 350



TALKLE 2---BAW TIATR

12

Tas

[y

CLIENT [Jﬂtul THE'L Mo, 2
MODEL - ACHII DoTH! 28 -Jan-0dq
e N R N Ty T T L E R E R R T E R R R L LR LY
METEER CRL. RIE . WIC00

FACTOR (¥] ------ 0.98% BURMED {LB} ------- 5.1
BARCMETHTIC WMET, FlaL

BEREES . (FB) ------ A4 in By MOISTURE & ------- ~B.506
LERE EATE wr. PART.

BQET [(Lp) ------ 0.oo0 ofm COLLECIELR ------- 0.3478
HATEER MITHEHR

VoL, [(Vle) —----- BE, 7T ML WoOLOME Vm o ------- 44,751
TEST HC MOLE

TIME (MIN; --wv--- 100 mirn FRACTLON @ —---—--- n.013=2



TRELE 3 ----- FIELD CATA AYERRGES

CLIENT :Jotul TEZT Mo, 2
MODEYL: 3ICRIT DATE: 2E-Jan-00
LER R R LR L ERE S I ERE I I L FEEE T EELEEEE SR LR LT SR EEE T ERRE LTY R
AVE DELTL ATS PRONT

T  ----—-- 0.31 in H20 s ——mr——m D.52
AW METHR AV DRONT
TEMP, Tl —-wo--- 92 deg F o1~ S g.4az
AYD DBIM AVG BAL

S02 —---—-- 237 PEM Q02,00 - 16, 24



2

dg=TJan=0o0n

630.748

19.51

0.uDs1

.41

decE/Hr
[
daot fmin

gfdsct
o/fHr
Lb-mclefLh

o/ vgdry
fual

LAHLE 4 ----- CALCULALTLONE
CLIENT Jotul TEST No.
MODEL: 3CBIT DATE:
AL EFEREL A R AR SRRl R R R AL RRL L FERLLERS R ELSR EERRRERRRR RS RERE R EEARSE S
8TD SARMPLE ETACK GAS
YOL. Ymistd) ----- 42.90 dseof FLOW Q34 @ -------
VOL. WATER PARTICULATE
VAPQR Vw [gbed] ---- 4,034 get CONOTRT. &5 ------
PRCNT DARTC .EMIES.
METR Bwa ------- 2.59 % BELTE E  cummar-
BURN MLES OF GAS
RATE BR ------- 1.8 ¥g/Hr PER Lb WCOD Nt --
00 EMISSICN PLRT.EMISE .
RATE = ~-r===- 104 .54 q/H RALE -—----
£
085 glEKgdry

fuel



TABLE & ---~- FROPORTIONAL AATE VARIATION

CLIENT : Jotul TEST No. . 2
MODEL : 3CRIIX DATE: 26-Jan-04
T e SRR ETER T E R PP EFFPISEFETTELETELEEY REEES LSRR L L E RS LR EL LA LE LS
TIME FFM PROFRTH . FROPETH
IRIEVAL * RATE VIR. RATE VAH,
Ti Vi PR AVEEAGE
- . B T F 1 1 Il Ll
2 687.9 7 a0
19 7.0 a5
13 706 .6 146
20 TOG .3 oo
Pt TOY .3 1o
30 T04.1 53
35 7.5 160
40 TDG .8 160
45 T07 .5 100
a0 711.1 104
BE TLC.T 104
a0 T1Z.6 1401
65 TOZ.4 23
70 T1l2.5 101
75 712 .9 11
Hd Tl .4 —C1
A5 Tl .4 0l
i 1E T12.5 101
95 TZ.6 6l
1450 Tli. & im
10k



COMPUTER INPUT DATA, EHEET #1

Client QII“Q== L/{ g rﬁt e -
address | A0 A UETE‘SI-‘DJ; qTTx&EﬂT

_Amnmn ME o41nY

Phone_207-97-5T110, rax:_20 - 772 0523
Run No. : .2= DaeofTest:__ \~20L, -0 Bum Rate - .79 -
Model No.: #SCE?._D: ] min Owin125 [Tan

Stove Type :  [] Cat thnni:at [] Pettat E*I.E:E-‘I.B [ mex [ Insert

Dry Gas Meter. Y Factor; ‘ng . Post Leak Rais; L Detn Time_LL3D min,

{0.000) (Data Shasi #2) {.000) (Data Sheet #2) (O00] (Date Sheat #2}
Dry Gas Meter Yalure: dy 7372, 7 4
. {d.000} {Doka Sheel 22) ' ’_
Stack Flow: PO.5ET diem A H: B0 inHD
{06.000] {Dala Sheat #2) (000} (Data Sheet %2) .
Barometric Pressura: ?)U -3'-‘::' in. Hg |

(D0.00] {Dals Shest 42)

Hs0 Captured; %57 EH

(00,0) {Date Sheet &3

Tetal Partlculate Catch: ! aﬁ‘r f_"lf g
(00000} (Data Shest 45) _

Flue Gas Molstura:__ ¢ 1@5@:& % -
(0.000) (Daka Sheal #7)

Particulate Emisslan: ! ‘r 2-5 & gf!danf
[0.0000) {Dats Shwat E7)

Ambient Moksturz: L2 %
(0.00) (Data Sheat #8) ~

Shova Welght; ' —  Ibs
{030 (Data Sheat #5)

Total Fuel Censumad During Burn! ? |I
(00,0) {Data shweat #8) .

Fuel Higher Heating Value fdry): BTk
(000) {Data Sheal #8) _ . _

Fuel % Moislure (dry): A2 000 4 w3 S0L,
(.00 {Dsta Sheet #10)

- 081 7

Stack Static Pressyra: ; in. Hal
{0.000} (Dedn Sheel 312)

Temperature {Averaga Room) Combustion Air ?; JI
(00) Data Sheet #14) _ .

Stove Temperature Changa: -+ L.” .

(00.0) (Dt Sheet #14)



METER BOX DATA SHEET PAGE # 2 Page; ___ 1__of |
UNIT: S OTIAL FACBTT RUN: 2 DATE : ) =2 3
. MeterBox; £ Y Factor: CI?Q
;5 Leakchacks: _Jb " Hg @_109Z cofm "Hg @ e
15 _"Hg @ 4290 om "Hg @___ cfm
Inject B8C% & 100 co/min. Nozzle: Prabke @ 3/8* cd initial Wolume:; @ _
ROTC: PRESE | ||, SAMPLING RATIO: 1] 3K BP! 33,30
. METER SAMFLE STACK DELTA |METER | 502 |ROTO | PLIMF
Mik | TIME READING MOCF TEME | PPN | TEMP | WAGC
O M3z gy | —  [1.725% a5 [9% [UnsiRy (1D
1 Qv o0n | — 12,533 | VY Ry |25 [R8 (20
1 996 L5219 LST [FAT |19 189 1925 189 110
1 goi9dg 337 A48 377 (6o |2 A [doo |89 {10
A1 sp/9s50.2eA 450,709 {10589 |32 B _(32s (59 |20
B g5]95z Ly Psz dLeibdns 133 [39 300 |8 [ze
? [1550]954.903 954905 [ )4S1 | 33| G0 |36 [qd (2.0
¥ £5]957.353 (9573531451 [L37 |90 (& (9 (2.6
0 13 (959.803  [939.303 [L4930 |32 |9l (8w [ 9120
P99 262 962 262 (0383 | WA ] 93 [Beo |93 (%6
1 D60 1964.73% |04 7358 [11.858% | 34§ 9% (3006 [93 [23
) 281972 1963 215 {11303 | Bk | 7Y |3c0 (A |20
ROTOPRESE: 15 TOTALS] 177, 032 [3.5F 1033 | B 30 30
B 153009008 96T 0 10493 [ 3119 Ff;zs 94 [2.0
(8] 24001963 971,863 [§, 1Y ﬁ 30 350 (94 7.0
T dp|9 M. 0% (T4 s |G oay 3¢ [Z7s (94 (2.0
B gsIANL e5Y (9T o8y [Jo. 493 3: qy 1325 |H |20
] sdq18.2379 (118,379 [ip. 493 [L31 | qY [3E8 199 (2.0
1 25950, (0 [9 %00 {93494 | 23 [ 44 350 %Y (2o
W Woo 33705 (937, %08 093 |31 | 991325 |94 ;2.0
B 050985, 100 (485 job | 90wy | ZF] Q¢ (350 |Gd |28
W] o 9437.22 72 (991232 1409y [ 23] 94 350 942D
s dp, 92155 | 596
110 H?.H'
115 221
TOTALS] 7177011 | [ 92 | Q7 |WARVACE = 70|,
[TOTAL CuFt. J4. 137 TOTALS! 1@53'":} Fole[ 57 VB BPI 35,y | -
: # p -



PARTICULATE CATCH/ MOISTURE DATA SHEET #3

unir: Johl BBEBL puy. 2 pate 25" 2o
SCALE |  WEIGHT
SCALE chECK] LEVEL ZERCED | 2950 g L s
INITIAL * v W 590.0 E40.0
FINAL ; AR 8850 g B&S8. D
IMPINGER #1 _#3 __#3 %4
FINAL WT b3 o | 5%0 55,14 23&-5
INITIAL WT <93 .3 =q3. 1 51304 X7l |
| NETWEERAMS | [T, ] .49 7] (0.4
TOTALCATCH: 35 ) GRAMS HoD
FRONT HALF

BEAKER # A
FILTER # I3+ DESC. ACETONE
Fvawry | T 5dS FINAL WT ¢ *ﬁ'"'rLHKﬁPZ
INITIAL WT g A1y i sl wr e | O Y51 s o
nerwra | DS ’ NET W g OZY(,

voL. DEsc. mf /OO

BACK HALF
FLrers | 120 .
FaLwTg | g3

T WT g | 749 -
NETWTy b 0527 -] -
BEAKER¥ | 47} K} Eﬁ 2l
DESC. ACETONE | METHEHLOR | oot | o0
FNaLWT g | 106 %ol Aeagi® atiiey | gz |7
wmaLwry | 18 LOAG T Y253 | 99 iz [0 Y07
NET WT g A 040 78 3 D24 L0 d
voLpEscm (15 75 |50 - I D - )




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

IntuDusslmtnrDaIe.- m Eg% Time. ﬂ?ff By: W‘ﬁ JJ

Menufacturer__ 20+ Gmde#lﬁ (3% Front Size: 1 ﬁ 4 Lot No.: EE;B 4
Back Size. L. Z (44 Lot No., = 29 1}
oare J1-1 v joare |- ey foate______ jav,
FILTER FIRST EE[:{]HD THIRD
WEIGHT TIME WEISHT TIME WEIGHT TIME
146 429 | AT B Kash, £ 1 ¢ [Ttz B
125 M2 ¥\ Y812 199 [ TtZee B
J‘ﬂb M 7 = R VA (8720 L Sor PA0AT
NaZ Hant |9 42Ree G2 [ B AT f3
96| davz (1 @is] M3ve 162 b e es{

195 219 | Hlel  UBS | 972
O {4278 el N7 (922
152 | desn 1417 H200 [
G | L 2% AT
00 | 4a86 [ ] 4o [ 16
7 T kD [“I2% {459 1825 | A, 2
] @y 9l L Eee (153 [Brazesr @
|15F el “aaa| e V2 W g i
idF | L T9 NGTH NP yirs | 4,26, | o e R
15F 1 ™ AFL ettt - | 197 b e 2
77 o7 %) A =Y W
(IF | {ebST NEC T
Ifﬁ” 142 11935 L ,u90 | 1&:
4 F L7y EE A e

| 20F | s, P1926] L bEDS  [1EY5

Checked by: g liFe | pme, ) |~4-99 Time: 05

HALANCE ROOM ENVIRDNMERTAL COMDITICNS

ﬁATE TME | LY | WB | OB [%RH
T ol A ek 143
R &ﬁ :} i ,




BEAKER TARE WEIGHTS DATA SHEET #4-Z

Into Dessicator: ~ Date:_ | €742 ~5}5 Time : GFLJLS By : ]'M:Lf!‘
naTe: |72V B?:_EEWDATE; = Ew:ﬁ'}_, DATE: {7~ 27 avﬂ&f
BEAKER FIRST SECOND THIRD
# WEIGHT TIME _INEIGHT TIME WEHSHT TinE
Ve 1101033 [7006 [Seoiasly |07 [ [ Jonadacp g
%f 10@.":%12? ﬁo%?fjjlgexﬁg;) i'i?% F__"-:‘_)_*‘xi
o 105 Y| 200 S48 | (S01KIoe 19880 | 1320
i oM 4S8y | 2o CH_QDTIL.'—IE'EJ@WL?;’S ) D '
40 | 1072693 " Ioin| |05, %e99 | 1905 |10 Ry 2|12°2) J
; o pam——y A
el 95 5650, | BB ﬂa‘,s%f, 20 k95 50 27
=2 g 261 [0 E6%4 ) 1487 @ s
2% 1\oniage [ 2o | oL g2 19n7 | <L tdear
Y P04 |zmd %wwﬂ E A |
35 | 965676 |2 | CheSezyl] i%n |/ .
2o | QU B0 12015 (94 el A 1910
| 27 | 1006070 1900, | 16 pden&E | 1510 [(06.6O%YY NI 23 ¥
S PP AT, @ 228l | < |
A0 | Y97AH0% (ot | CaniasliEy] 917 jﬁmﬂymn:l
0o | 1oL M0 |20 [0k 10k j$1% Bz

BAL&NCE ROGM EMVIRONMENT.

| COMNDITIONS

DATE TIWE b we DE | % RH

T[S 1% 7 [T0 [He [cheskedby (0 L Jdhnata)
1225 1 rdo ] SO [ 35 [ e [P 2-279749
VLo tao [y 12 [Hie [Tme: %6

I



SLHOEM LNYLSNOD © £ # LIIHSE v.1v] JAQLSO00M

T 8 ' F
[ z £y | L T 1 Pad LI [LZ-T e
N g Yh | G| N YR (ST [ 271 Z
3 g Ll /it [ 5051 | LT I
7 LaIssag uolssag
HY% | Ad g Ag | Bl | aeqa | GuwBas Hd% | A0 HAM Ag | auwll | =eq | BuwBiem
SNOLLYINDD TYLNIWNONIANT WOOY 2Tv0S
e it L
ZR[CNE (b 1o 2dn A eiE |32V GRhdn” A 955 13- | 293k | D] 91| g5
e - :
T o | dert? | 72\ | { bhs U JeASsal -1 LRSLT | ) et 724] J¢&l
WEisp TG m =T #
AQ | suny | =eg P L Ag | swi) | seq PUISE Ag awl | e 1214 Ag | swil | aeq | =g
i _
\ — —
— P o] sV VELbh Moy )] 7285 | &-11 2L loh 01 [ Shb | L1 ] 9
- Lot
P A AN AN A = A O TN T A el
R | T (SBR[ Sere| S 1| Wose i, | WP [FET] &€
I cnt——— : T .
| BT | 51 (TGN AR [peid] -1 LETEI0 @ |G E-T] L
- BRI [ A hh DAl ez | g | Ls3n hb PR | Ay | Ge-l} €
WBBA CEE i IVEETYY i
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Dass: From 0710 -F7  WOODSTOVE DATA SHEET #4-4

Boala! __ Sarlordue
Through__)=4%,- 2000 SCALE QA SHEET Modsl; _A1205
§N- 7010004
1005 104 T0g 100 mg Dry | vt
L weighl waight waight welght Teeh | Date | Time | Bub | Bulb | %.RH ¥
99977 | 1 p0gol 1 00od| 0999 | W 109011825 ] 77 | | ¥le.
o). 000 | q.4a99 | Fee | jopn | 0= weo| s | N | ¥E
rﬁﬁhma 10 coedt i ggnd | 000 (W3] fed0 [T /| 47
GGG | Frmryl togot | ey e fﬂfﬂ,} 220|128 | /|44
T a5 | 00067 | 1, 0601 | 21000 o [ oy pans] 77 S THY
id p0pf { ip0p2t| Aonpent | Jod) || et 1556 Y 4Y
A R YT Y, L Wy | g AT R 8 sl Ys
p0.0ope| ©0655 1 8441, [ mad |or, |whslsdst e [ 7 | 48
oo.0o0l lipoos] | Looeo | ot [od ol [ING [ T[] 47 |
G5 F | 1.995% ] ormn | o M |0 035 77 | N
A OV ro, 0000 S | o e L=y [illa] el ) [ Y
92 9RY| G E] a8 JFH7 g [ JEAS] 2 |/ | -
i P O Bl B X A DR 0 7.2 9. MEN W9
QM99 9097 99| ope [y Had Masl Sy 1N 1 MG
| 1000050 Foaaq] 4 opnel  AFGE | FALA [pee [Es| TS Y | Y3
| Weopeo| 19992 ga9% | L APR ﬁﬁ‘f: Ugaljcse] 38 | /| 4%
ppogion] ¥AG8 | fegd) | 4ol sl ilisol 7H | | oy
10 00| TA954 | 40000 | 09 | | a0 J%s 7N YT |-
pmoont| mo0op| 5999 | L o | ey | ARl Y] 95 3 LE@ -
@y gags] AR | igery | pgag | WA 1224 1944] e / it
Loownal fo o] Logen | 1pon | M \i776 IE_*I% B /| 23 ?"f i
LFHG | p 0200|959 | | 0977 | N d 101 38 | | 14
wo.teecl Qemgl a6 | L ioos (WA A A 77 | N T97
G50 | .99 A9a%] 0797 | ey | 220 NSOMTIH 1| Nb
0o oo i | § agq9] fovboo |, 0997 [ds | peliissl 77 | /| Y
\06. 0000 G asant ), 000d| 0 vzl@auol-g | [ |47
\opcoeo] daaa8 | A5 | iop) Ry BN [ SN 133, .,
99,5448 44445 Lodan| L a%s | [ | -] LIRS —E i %v&nr_f
W] qesey] GaeR | o [N 28T s | /S
2 Oy A3 o orpol  .o9% | WhEnd (-2 |2oRd| 35 | T |29
fnn. ozl o 0000 deab ) 09%E [l 1% [ 1520 | 97 B
W od| 1.Aa95 8] jopdo| - tosd | Wad| 10 | 225 & T Y
W0 | A dang | Hand) ] RN RN AN E
on o] (0o | agg| | RGs\aas| 0 ppsel 32 N T HY
too oo [ {0,002 |~ aqm|  oop | Bl 082D Y | 2 | 3
s | 1 ooz -w-?;r OB e paol A L 143
1. 600¢ | 4 9445 Bga [ -3 (s T~y
6 i T SR R W 7



Dabar; Frem)= |7 = 2000  WOODSTOVE DATA SHEET #2-4

e ——— -

Srajg  Sanofua

Towgh________ SCALE QA SHEET Wodel,_ AL

BN :_37010004
) 100 Tog 10g 100.mg Wel | G _
wialght weighl welghl waipht | Tach | Date | Tima | Bub | Bub | %RH
100008 | S196e7 | 1 cpop|  oPAE | o] 1-11] 1350 Z 138
e 00| FA97] 8999 | ame el LA AL S T7 | 4
MG GO | 100001 | 399% | o459 | iyde [ P23 11210 = | U
(), Loy Nel2sls D% | MNA 1-26 1905 R |49

0. 977 1. 0den | toeolvEu 2715 g 4s
94 q9994) 99K | hoool | 1000 [ Newl |25 RVIS %5 |-
okdiol | 1000001 99 foso | M) [1-24 (2100 7Y 1349 |-
2000 G Gasq] agaa]  rads | &P 1-20 | 240 27 | &
ol 4495 .o oot | 812y (155D AL

- e e - ™ o ] T —_—il T
___l_l""'\ -__f"‘\ L -H"-.-'"-.—‘\q_-'" “"-,___.-"J MH.-"'-_HHH,#_"H_‘_F,."'J“H‘M_J "\..\h}f"l Rﬂl—HHJ‘(-"’_—_‘h_J =~ -




BLANK PROCESSING DATA SHEET#5

UNIT ; JML#&@ 1L RuN. Z _ DATE: J*ﬂ_e ~CX0
BLANKS DONE [ - 2794
| BEAKER A B c
200 Ml ACETONE | 75 mi DICHLOR | 200 m! WATER
FISHER OPTIMA | FISHER OPTIMA
LOT # Loty
rnat weisht | 108, 9y 1067507% | 10191
Tareweicht | [CR.400% | 10600 | 16l A |
NET WEIGHT  DOO% 0 | OG5

TARE BEAKERS INTQ DESC ; TIME 11~ 30 pate . 12-20-99

oy M DATE - 15 By L DATE

DATE  [731 BY :
BEAKER | 1 8TWT | TIME E_FM!TIME 2 RDWT | TIME
A | 1B ;@iﬂ; Cogwm) 1948 |
8| Mg Y (bau2) (149 |«
c | 4T MQ’&(J&L‘T@& [96D |- _
FINAL BEAKERS INTQ DESC : TIME . |3%0 _paTe:_1Z2-2H-59

ore; ey ifip

ATE . (T ey Wi, paTe || 227 BY -

| BEAKER |1 ST WT | TimE 2 NDWT | TIME 3 TIME

& |108%H| 2024 | 1089016 181G (1ogqoll (22N

B_ |06, %0H| 20272 | 1062007 [§17 [ﬂw?m s 2574

c |02 2023 | 06470 [T 1%

TARE QG FINAL QC
P JTTIL 07 [T Tl
Vel RNINEET SR N IANNIFGR ES
N P20 ey |/ 1 i Yo |

;



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT me#@&,ﬂ-— RUN: 2 DATE : f“ﬂ@ 'DD

BLANK CALCULATIONS
Acetons : LOOOF g+_200 m= ,mmg# g/
Dicholoromethane : _ 00! | ge_75  mi= A0 19 gl

Distilled Water : OIS ge_200 mis QN0 F giml

FRONT HALF CATCH
FILTERS :__ 0% YT . | ooog gy=_ OFYE

Tom Salch ol Al Btk Wi ! Filar
BEAKERS : _ 024 g 100 ¢ poprodar= Oz g
Toad Catckl i ACetons B ;e o f ] et
TOTAL FRONT HALF CATeH: _ 10¥71 75
BACK HALF CATCH
FILTERS : 0551  “g. | (0000 gy=_ (053] P
Toimd Caben * of Filisrg Bticank Wl w1 Fi st
REAKERS : , gy ., )
Agetone 1 _ DN O g- 15 ¢ LOtnY gy= . 1U%ES g
Tadnd Cpsih miAcelana Bladk Valva f il Sostons .
_ - ool ‘L
Bxtract: 01 g-__75 (000015 gy= .f:‘?“""4 g
To=l Caben il Qichloromelhane  Banh valse ) Dlek kel Masme
. Lot S .
£ - / - ,
Water .D-J%D g - Tﬂfg { . otondBgs= ,Db‘?? B
Tolsl Caich ml Wmbes Blardk ialpan £ W'gier
TOTAL BACKHALF CATCH: __ << 21 g

TOTAL CATGH 1_ 5HI1% g

% FRONT HALF ; —’-7) i fzg— d%
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{6+ .0000) fzd) =3 Bupnp aingzad omenieqg efeene = BH .,
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( el 0k )
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TEST DATA SHEET #8

UNIT _Joma ¥ 20 R 1T RUN: 7 paTE: -2 -00

Test Chamber Air Velacity Start : @ Slop : rﬁ Avg. ﬂ;/

s e =x; LT R ] TR T [ b TR i s e e II::::::::::::=l.1'i||IrllIlmr_l_—.m:::;|"||||||H|.v|||||r|||| 'll:.'.—lllllllu.-nuu.-::::lm

e

ot B/ g0 WE bl pei_ 7% = dlo - ypy W5 % Hgo
&t Bu ry Bull P . -
past:wa:_{p0 pa 19 - 28 ey [ e bon

Average ﬁ %RHJ___‘H: Ha0

Empty Stove Weiﬁht fibs) ; T wistack & oil seal : Wat — Dl']r : 35!.":_5_
Kindling Welght {Ibs]; Paper: 3 2. “Wood : I ﬂ

Preburn Fuel Weight:_/Qufa + B 1 + & 2400, | o 350

Hmdllng & Prebum Fusl Weight [wm:::l nnly] {lls} : Total '_,5_,':5'- % d

Coal Bed Wt Range (Ibs) - 1~D N I '”1  Sgale gﬂ % L 3Ise. s

Upper: .25 » fuel waight - Atways roend DOYTH to negrest Lanth

Lowsar ; 20w fusl weight ; Abways round UP 1o nearasttenth  Actual Coal Bad Vvaight : i O =

Maxioum Coal Bed Removal fibs): (2,0 _+_13 " yuzy 2524 -

BT HH B 00 LU ey 10222222 LS D pHHTT 112 S L e U P2 =rd H lIlllI-I-I-h'\-l-lmnll::l:::::::::::::—_-.lu

Tast Fuel {.78"» 1.8" « 8" spacers ) = ! (a PGS
Dimenslons Length In inches No. Pcs Weight In ths % of Load
2" 4" 4.5 4 BA | room”
' x 4" g - - -
e | Test Fusl W&ig_ﬁll_:“%m;l_rlba ___________

Estmated Dry Bum Rale: V| ﬁ' )
Bl -(% 4% MBS0l _eo (197 - rn

220486 Teli £
ﬁsf_’) fTEIfM‘?E ) iRy Ef Sﬂ
1 -T - '[ N HIE '
Estimated BTWsfr: 19,140 x 300 NBR TU'shr

ERA Dafaul Efflciancles : Non-¢al : &3 Cet: 72 Fellel : 72




WOOD STOVE OPERATING DATA PAGE #9

Unit : __li}mL#@QEE Run Vi Date: _|L 743
FIRE STARTED;__ ¥ 30
WA P AND PREBURN:
PRIMARY AIR; Setwide open for all warm-up / preburn fuel charges, Then set ts
% % Q Lt siart of praburmn,
SECONDARY AR ; CLOSED CAT BYPASS N’/ A

HAR: L BED PREP, Til

Raked and lavalsd prior te each warm-up f preburn charge. At 1 % min, prior to loading
iast fuel, raked and leveled. Instave __ 25 sac.

IRST:
DOCR wide open during loading '-f?" min_“3¢) ssc.
PRIMARY AR ; Opened full for firet min,, then set to.run setting of (5%\

SECONDARY AIR: ___ (LLOS Er’:a CAT BYPASS ; N rf’ A -
GN ¢ GFE/during warmeup ON gdurim prebum
i/ QFF first minutes of test ON ¥YOFE/balanca of test run
Fan speed set at N /A
WOOD DATA I'it.lF«IIZ.‘ILII'«I:'E:JF A mix of the grades listed below:
SIZE MILL GRADE SPECIES
FREBEURN:  Zug Manke/Tacoma Std. or baiter & gmD{lr
TEST: 2l Packwond #2 of betiar 5. gmDfir
44 Packwood # 2 or befter 5. grn D fir
PELLET FUEL MANUFACTURER: __ IN/A BraND ; I /A
I Gar CL K
WARM UP INFORMATION:
All pre-burm f warm up fual pleces were aither  / 5 o q inches.

16t wam up / pre-bum fued eharge (/D .{o be) addedat /o000
Znd warmn up f pre-bum fuel charge | ‘5. l ihs,j added at {{oo

rd warmupfhra—bummajcharga{ ﬁmZ. ]ng_y addetat 13

dth warm upfpra-hum fusi charge (/0. | Ibs) addedat™ /220
Sth  warm up / preburn fusl charge | Ibs.} ' added at




TEST DATA SHEET #10

Unil:__;E-‘ﬂ-«LL :&31{1&?1 Run | 2, Data - | - (=X
Raom Temperabure 74 “F Carrettion Factor : rﬂ?
Uncormected Values are cormacied for rmom kamperalure © Yes No_+"
Tirne Test Fuel malsture raading ixken ; ”"}_5 '
Calibration Checks : X A 120 (2.9  2202%-}
RE® | Qimen. Lse TCOF BOTTOM SIDE Avg Comectad

Uneer | Cor., Lngar, | Cor. Uncor. | Cor,
L] 2 TRT10.S[L 1] 901959145 ] 0055
2
]
v | Fne TP TS| 50230 [ZVT23 0] 29 7] 74357
ST P E ﬂga_f A5 Ay [ gy | Zades ] -
e 1P 1R 225 0| 29723 004 9] 2400 |
T | 2=« | P I 73 .000
B 2'xq"n g F
)
10
11
2| 2yt T | 8o (g2 NS T 8p 794 1055
S| 2 | 208 145 1T 200 [ 225 22.0 | 23] 2500
WD et T 22,0 | 7577208 E’H 2200 | 59| 7% 500
" Vb 1238 | 24 9l ns | 452 2378 [ 95 A 75 7200
18 . 'y 4
17
18
13
20| Speeees | T 180 [ailEs [Zoaligel AE 7.7
Key tor Usa : K = Kindling P = Fralest Fual T = Tast Fual

KINDLING FEETEST FLIEL TEET FUEL
Cry Molsture % fﬁ&%fﬂ % | 2L AL, T iﬁ' ";ff:aj'% g
Wal Molsture % : a?”;'ll.'%‘ T % fq'f_:uf.l' B !ggagﬂ% .
Te oblain Wet from Dry : 100 > % Ly Reading = % Moistura, Wet Basis

100 + %Diy Reading
Acceplsbla Renges & 16- 20 % welt 19 - 25 % dry (17.5 - 22.5 on Meler Uncar, reading) at 70%
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(oo S0 N IEI IS EA B A A DR
TN [t N R e R A B S I
al Ri=E DY) W il e ESHRCE YA GE B fos S e
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ZERQ } SPAN CHECK DATA SHEET #15-1

_I_Q.l’.a_malﬂa

COy (15-1)
Source ; M#&BE

Bun#:

Zero Cyl. #: TT% 1937 Conc,: 000%CO;, Oyl Prass.: | 00 pet
Certisd by : _Bue Liguide Date ; _Q/22/08

Span Cyl.#: 0L 52549 Conc.: 124 %o, oyl Press.:_BAD psi
Certified by : _Fhe LiguipE Dale : 22

Analyzer: Make: HORIBA Model © PIR-2000 8N 407DES

Range: 0-250% CO, Analyzer Oulput: 0-1.0 v,

Flow : 1.5 5CFH Measuraed by : Rolamebar

EPA Span Valwe =250 % CO,
EPA Control Limiis = + 2.5% nf 25,0 % COy
Method 28A = & 2%of 250% COy

t 0625 % GOy
+ 05% C0Og

PRE RUN Audgit: iy ’Q /, & y{

e
L Time: _fi_z_‘S_Tamp

r:‘:{; _ws eF
AUDIT &EULTS

Polrt Expeclzﬂ:l Responss Aclual Regponse & Cong,

L hater DM b Muestay DV %% Clfierenca A %
ey me e Twe T nbor | o5 | -.015 | 220"
— | . — ——
T [ M9 124 | ] i B8 | o5z [

POST RUN Audit; by -f\l |'r){j§?//{gjﬂ|:%jzf;1!’l‘lima: Illﬂ‘gsf Temp _@_‘F

—_— Al D_LI"!I' RESULTS
Foint Fapasled Responsa Asluel Reapanze + Conc
| ® Maler b % Meler Divha % Cliierence A %
ZERQ | 0.0 000 00.0 ﬁgid Tm - G:;D ,..CI.EO S Ial
"M 90 124 [44.0] 0 s o0 oo

+ Lone. Difference = Act % « Exp (Std) %

Zera % Difference = Act % (ppm) - Exp % {ppm} X 100

Full Scals Valas

Span % Difference = At % {pom) - Exp % (ppm) X100

Full Seale Value




Sourcs : :j—{;—_ﬂJLﬂ#ﬁ_@I
ZeraCyh #: 1 X 79373 eons

Certfiedby; _Fhe Liguipe
Span Cyl. # __mw_ Cang, :

Certified by !

ZERQ ! SPAN CHECK DATA SHEET #15-2

Date: J-26-00 pnaie: 0, (15-2)

£

Analyzer: Make; TELEDYNE
Rangs: 0-250% O,

Flow :

1.8 SCFH

EFA Span Value =250 % 0,

£PA Coniral Limits = + 25%:11’ 250%0Q, =

Run #:

0,03 %% Oy

12.5]

Date

% O

Medsal

Jal A

Aralyzer Quiput :
easured by !

Cyl. Press. : _1251) pgy
q/22/93

Cyl Press. !
Data;

Gla2leg

I

_HA0 psi

SN 374000 7

+ 0825 % O,

Melhod 28A = £ 2% ef 260% Op = = .05 % 0.

O0=-1.0 w
Hotameter

Full En:ale Value
Jpan % Difference = Act % {pom) -

Full Scala Value

Exp % (pom) X100

T ~ v
PRE RUN Audit: by; j Ay f";-"-’ Time ;| ffjﬁ Temp: -) *F
AUB'IT RESULTS
Paint Expeciad Response AUl Respons: Response + Cone.

L Metar D b htaler DM % Difference i %
ZERGC D‘DD .DDD DD.G -.-":I_-}n i:l ,{IF}E'*" .. I.J‘..:,?E_, , Ejlfg.-' raﬁ
Mes 500 125 17,0, 502 (ns7d ) bl | 7<k
FDST RUN Audit s by “Tiime !(33 SFTEmp *F
Pl Expacied Responss ACtual Respones + COvG.

| # | Mler DM % Matae | DM % Diffaranca A%
iEH'D gg0.0 ,ﬂ'ﬂﬂ co.0 lec ‘legf | D?_F.,-E- foiz ll_ﬁ_}ﬁ_
AN [ s00 1250 (1.5 [ 501 | (2524 T oid | oso

+Cone. Diference = Act % - Exp {Et::l} %
Zero % Diffarence = %o mj . X 100




ZERQ / SPAN CHECK DATA SHEET #15-3

. \ " Dats: "fﬂg‘ﬁﬁ Analyte 1 GO (15-3)
Source : _J U HACRIT Run#: A

Zero Cyl.#: TX 9373 Cong. ; 000 % SO Cyl. Press, :_LZﬂZPEI

Cortified by : _Flap. Llou e Pale :
SpanCyl#: CCH2549 cCone:  S5.08 %GO Oyl Press.: Euﬂ; Pg]
Certified by : _Fip Ligiipe nata EQ_‘?E

Analyzer: Make: HORIDA Madsl ; PIR-2000 1 A0A005
Range: 0-~10.0% CO Analyzer Qutput D 1.0 v,
Flow: 1.5 3CFH Measured by . Rotamster

EPA Span Value =100 % 0

EFA Control Limits = + 25% of 10.0% GO = £ 0.25% CO
Mothod 28A = &£ 2%of 100% CO =+ 02%CO
e Y —

=7
ff-{f F}ffﬁ
FRE RUN Aud!t:bh':_jfj Lo L T-- 55-a";TF:ﬂ'Iﬂ &_‘F
A@H RESULTS

[ Bginl Exp-aiq:l Rezpansa Adlue! Response & Cong,

# Malar DVl % Medar DM % Differance 4 %
£ - - .
el ws e oo ol oo cwe | ool | Son
M08 |Lses | S0t il o] 5062 [—017 arys

POST RUN audit; by:_J1:({ b 0 ¢.x 'T"“At‘_ﬂ'rm& 035 emp: X eF

L
_ _ AUDIT RESULTS
Palrt Expecled Response Acluz| Rasponse + Cone.
¥ Meler Dy g hietar Oy o Ditfaranng &

IERO | 000 | 000 [ 000
SPAN

oo 001 | oo | M | O
569 |.50% |5.08 |50.% SR gofe | 000 |04

+ Conc. Diffeverice = Act % - Exp (Std} %
Zero % Difference = Act % ipom) - Exp % fpom) X 100

Full Scale Value
Span %Diﬂﬁrﬂnm=5;:t % fpomb - Exp % {ppm] X100

Full Scale Value




ZERO/ SPAN CHECK DATA SHEET #M5-4

! ) o Datg : M___Anaiﬂa: S0 154}

Sourge : ~JOTLAL #ﬁﬂw Run#; 2

Zero Cyl, #: -T}': 19373 Cong, ; 0.0 ppm SO Cyl, Prass. :_Eﬂpsr
Certifisdby: D12 Livnpe Date : QIEE‘ME

Span Cyl. #: (0 EI91S  Cone, 120 ppm 8O Cyl. Press, :_j'ﬂl?ﬂ[.

Centifiedby: (g Liguine ' Date: __Q/22/98

Analyzer: Make : HORIBA Mode] | PIR-2000 SN 403015
Range: ©-2500 ppm 50, Analyzer Oudput ; 0 -1.0 v.
Flow: 1.5 SCFH Messured by : Rotameter

EPA Span Value = 2500 ppm SO,
EPA Control Limits = + 2.5% of 2500 ppm $0; = 1 2.5 ppm 502

I ,r"._'--;’-/_[_- ' f, . '
PRE RUN Audit : by - _ﬂ i i ’? __vime: [240 Temp: 74 oF

AUDIT RESULTS
Poant Expectan Responss Acual Response + Cone.
L Moter DV PPM Meler DI Difference A %

e %
ZERO Y 000 | .000 | ooo {pgl_f'; e | 8995 flf.;ﬂ 185 —[e_‘;l'if

504 [ zo4] 20 YT [ 449] 120%. G- 15, 12 —co8

FDSTHUNAudit:hy:_;ﬂ; ’:{’f;'ffff: S Time: !élﬁj ‘f‘emp: J}I *F

k)

AL D(Tll RESULTS

Painl Expeticd Responsa Actual Response & Cong.
# Maler Dvi FPM Metar DM DiFerence AW

.
ZERO[T0BD | 000 | 00.0 81,005 | e 9ss 1 ats | 1,79

S04 504 | 120 [ sp.df el 12925 0 46 = 420

+ Conc. Diffarence = Ast % - Cxp {Sid) %
£ero % Difference = Act % {pom) - Exp % (ppm] X 100

Full Scala Value

upan % Differance = Act % (ppm) - Exp % fpem) X100

Full Scala Value




QUALITY CHECKS DATA SHEET # 16

unir: JOTUC BACBIT un:_2 pate:_ |~ 2lp—{
Thﬂrmnmupleﬂhm

TC# 1 F TIC#13 SHE oF
TG #2 o T OTICH 14 533 o
TC#3 54,7 °F  TIC#15 85, oF
TC#4 16 o TICHTE 534, oF
TIC#5 515 F  TiC#17 SE.Y *F
TIC#6 547 F  YCRIE DE °F
TIC#7 s4.3 F OTICH1B 5. "F
TIC# 8 i o oF THG # 20 S0 "F
TIC # 9 _572.0 °F TiC % 21 - oF
TIC # 10 5477 oF TIC# 22 — .
TIG# 11 S0.0 sF TICH#23 529 oF
TIC # 12 {af. O ~ F TiC#24 — oF
Tharmegouple Readaut ;

Pratest zaro snd apen check and calibration ol e 2200 sl e

ZERD: . ¥ FadiwD.0 coF ZERO_L. L mearanua_w;-"_ﬁ
5PAN: IS T oF Adj. o af SPAN_THA2.2 oF Difference_. [ 1o % -

Thermocouple Readowt Pratast Linearity Chack

6 wm Db o 20 =20IF F ap0 =3FWi  oF
500 = (0ld o gog = S0IS e qpg0 = 10005 e
1200 =_H98.2 o ta0 =130 oF 100 =599 oF
1800 = 3000 oF 2000 <=ZD00& oF

Sample Train Leak Chack Fre v Post

>-gas Train Leak Check Pre v Past ¥

S0y Train Leak Chack Fra Post

Statls Gauga Zero Checlk Pre 5 Fost Z '
Scals Chack Pre: HiFt i — B

Post ; 268 Y ~ 358 o -

Stack Cleanad Prlor i Tes! Run : YES NO A
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COMFPUTER INPUT DATA SHEET #1
Client : :]lg!g.; u 8 JE'.‘ Ifuh
Addrass H:]Lj' B1yE }i:’f‘.:waL u_..l]aEE’T"
%HIL.FIMLE JL'L;f Ok [

Phane ;_L407 =74 ?‘ir'?.-;}i Fax: 2007 PIL - A
Runbio.:__ |  DateofTest: |25~ Burn Rate 2. é&_@ i
Model No.: ; 3(_.-],\' UJE  Pmin Clmini2s ] tan

stoveType: [Jcat P Nancat [ Pelet I:|1zﬁ-1sE’max Vinsert

Dry Gas Meler; ¥ Factor: qgt:r fF'nst Leak Rate: eﬂL'Ef nrm Tme: _L:' min.

{0.000) {Deata Shaet #2) (.000) {Data Sheat £2) 000 {Data Shect #2)
Dry Gas Matar Volume: .Qf? oK of
(O0.000Y (Data Sheel %2) : -
-1 . - —
Slack Flow: | 2.z 2] deehm AW 155 nHE
@00 (Data 3heed 87} (OO0 (LJals Shaab £33 -
Barometric Pressure: A0, 50, Ha
(00,00 {Data Sheet #2)
[ e s
Hz0 Captured: b_ﬂd
0.0y {Deta Shest #33 -
Total Particulate Catch: -'953’:1 g
(D.COOD) (Dala Shael #6)
Flue Gas Moisiure: 0-!\ JI Hﬁf’f ;)
(00,000} (Dota Sheel J7) . o
Particulate Emisaian: - U—f 2—% gridscf
(O QCKHY {Cumba Shesert #7)
Ambient Maistuta: 1.1 - f_'_]_ %
{0.00) (Data Shass 28] -
Slove Weight ' bs
{0000 (Ciata Shest #5)
Total Fuel Consumed During Bum: {E | b
(00 {Date sheet §8) -
Fual Higher Heating Value {dry): T BTUMb

{0000} (Dats Sheat #8)

Fuel % Moture {dry)____ 2. 4. "85 w e 5. 245

{L0.00) [Date Seeel £10]

Stack Stafic Pressure:; — [ ;le in. Hal
(0.000) {Daka Sheel #12)
-~
Temperahure {Average Room) Combustion Alr: 'Z Qu oF
(09} Diota Sheet #4) _
Steve Temparalure Change: | g{ L”

{00.0} (Data Shest #14)



TRELE 1 ----- REW DARTA

CLIENT : Jotul TEST Na. 1
MODEL: ACHIT DATE: 25-Jan-0a
FEEhr kAN N AN AT R E N A A T e AR AT w T kT ok o T A s e rr bbb dr Rtk ks vk
TIME METEE DELTA METEER PERECENT EFERCLENT 502
READ ING H TEME . o0 Cd =L CENTE.,
(MIN. iC [IN. E20y (DES. F} [ ¥ ] [ ¥ EFM
. N AME=——==—== =—==—=—==—==—== =—====—=—==== XE~FS==S==E= =S==S====== ISHwsr~———= =S=======2
' ] 921._000 q.150 o4 Q.80 5.9¢ 2Th
g 823,000 iJ1.130 J4 0.12 11.40 g0
1Q 324,883 d.150 a5 0.CE 12.460 =75
15 926.944 o.1390 BS .04 12.20 I
20 9is. 854 O 138 Ba k.02 12.60 304
25 B30.730 0.1%0 av o.02 L0, 24 275
30 932 . 8406 B.150 B7 o0& 3.40 275
35 T34 .482 0.18% B3 .19 7,70 2h0
4 37 _.174 0D.18% ad b.23 E.20 253
45 G33.464 0..80 a4 Q.34 S.a91 480
=0 41754 0.-B0 a8 Q.45 .20 280

o5



TABLE 2---RaW DATH

CLIENT : Jotul TEST No. 1

MODEL: 3CEII DATE: 25=Jan-00
*'ﬁ'******"'r'ﬁ*'ﬁ'*'i*********ttrt**fti’i’f'\t*i’t'ﬂ,".ﬁ'i"ﬂ,',l'ﬁ'ﬁ'tt'ﬂ,"i,',lr*'**w**f*ﬁ*****“*****
METER (AL, WE. WOOD

FROTOR [¥Yy ------ D,.983 sURNED (L3} ------- B.1 Lba
BAROMETRIC WET, FUEL

PREZS. (Ph] ------ 36.0% in Hy MOISTORE % ------- 15.223 %
LEAK RATE Wt. ERET.

POST (Lp) =----- .004 ofm MOLLECTED  ------- D_0553 9
AATER METER

VoL, (Vig) ------ 42,5 Ml VOLUME Vin ------- a0 .756 maf
TEST HC MOLE

TIME (MIN) ------ 50 min FRECTTOLN —------ 0.9-32



TABLE 3 -----FIELD DATA AVERAGES

CLIENT :JzEul

MIDEL: 3CBII

TEST Nuo.

DLRTE:

1

2E-Tan-00

Ehdd kbt bbbkt e ATt RN T I NAN T AN E AN R NN E EA N s h sty ket t

AVE DELTA

H ------- 8.1 in HZO
AVE METER
TEMEF. TH1 ---mn==a Be deg F
AVG FPM

g0z ------- 271 ZPM

Lz PRCHNT
e

BVi3 PRCHT
oo

AVE EAL
o2 T0

1.1%8

50,77



CLIENT : Jotul

MODEL ICBII

Tkt bk s F AR P NN r r kb r bk N A AN N LERE S ERE L L EE R E R IR R TR T R T e g g

STL CAMPLE
VoL, Vonistcd)

VoL, WATER
VAPOR wwistd} ----
PRCNT
M5STR Bws -------

OURN

EATE BR

0 EMISSION
BEATE

fuel

TH3LE & ----- CALCTLATIONS
TEST MNo. 1.
DLTE: 25=Tan-0o
STACK GBAS
1%.92 dser FLOW Qaid ------- 1231 .945
2083
PARTICULATE
2.000 sal CONCTRT, C3 ------ 0. 0024
BART:  EMIGS.
3.12 % RATE E  ----—--- 3.4z
MOLES OF GAS
3.42 KEg/Hr FER Lb WOOD Nt -- a.4n
BAFT ,EMISS.
73.51 g/fH= RATE  ------ 0._%9&
&
20.3% g/Fgdry

Apcf /Hr
=
AR e fmin

aidact
q/Hr

Lb-mnle/Lh

o/ Kgriry
Tueal



TAHLE 3 --m-~- PROPORTIONAL RATE WARIATION

CLIENT : Jotul TESZT No. 1
MODEL : ICAII DATE: 25-Jan- 00
T FEE S LEE T LEEETEEFF T EE Y ey R TR Y oy Y T k]
TIME PFM FROFITH. FEOERTH
INTEVAL * RRETE VAR. EATE AR,
Ti Vi FR AVERAGE
DedBEF=E= ~F=9FAHHAdAD=- oS-SS SO —SSS DS S-D= SSSDS====-— === —====
& R3in.z2 &7 100
19 44 .0 100
15 45 .3 160
20 b5 .4 100
25 B45 .8 100
i0 47 .13 100
35 LT Yo 140
4G 540 .4 101
45 G434 inl
5D 548 .4 lo1
ER

ED



o

METER BOX DATA SHEET PAGE # 2

Fage:

1 of |

UINIT : ol FACRIT RUN : ] DATE: \-235-00
Meler Box; 5H Y Factor; Cﬂq
Laskchecks: | 7 "Hy @_0293 ofm "He @ i
15 vHg @_22Y oim "Hg @ e
miect SO* @ 100 coimin.  Nozzle: Probe @ ¥8% od  Inilial Volume:_£. €50
ROTO: FRESS: | [ ¥ SAMPLING RATIC: Lt ) BP: 30, N3
. METER EAMPLE ETACK | CELTA [METER| SG2 |ROTC|FUMP
MiN | TIME " READING MOCF DECFM H TEMF | PEM {TEMP | WAGC
* 45092000 — 12613 1,08 [ S8 (20
5| 561923, o0d — PhEIq a8 (e 1Y | 2.0
0 1500|0724 8835 [F24. 88 [12- 49945 | B5| 205 |¥5 |20
B 5542699 926 94y [HSY ). I3 | BS (300 B35 | 2p
D1 023,854 |928. %3¢ 19432 [ 13 | B |Zn {9 |20
B\ < 930, 720 1930, 130 1248 | aF | 6% 275 | & (20
0 250372 300 (932, 30l [{2. 448 [0S | T3 |75 1 8 |23
BT s34, 882 (934 882 3-8 [ 13 | 9% |25018R |20
B 2, (937 N [0y By |18 | 88 175099 |20
BT 35 (999, Yl 139490k §i3.0L% | .18 | 8% {250 |88 |20
04, 991, 958 (41 IS8 I3 LY | 18 | 88 {756 | ¥E |2.0
55
HDTUFR;EEE: TOTALE([3% 938 [ 0] 950 TBR:
aa
&5
70
Fit
a0
25
850
85
1600
10%
10
s spl #i\ .
TOTALSY 3923 t 1) %ﬁ MAxvAcC® | <
TOTAL Cu FI. ‘Zﬂl -}54&, TOTALS:| iEd’.ﬁfﬂ V1SS ‘5% UG.EF:Eﬂrc,@
Fl -~ o :

n




FARTICULATE CATCH ! MQISTURE DATA SHEET #23
{ pate: |<25~ 200

UNIT Jotul 34BN

RUMN:
scalE | weigHT
ECalE cHECK | EEWVEL ZERDED 285.0 g ._;;"'?"; £}
INITIAL : v Y 5600 g 590,
FINAL : BES.0 TES. D
IMPINGER %1 2 #3 24
FINAL AT Ltz2.5 S99.% = 4.9 REEN
INITIAL WT <pq.s | ST | S35 | B85
NET WT GRAMS 22 7 2 g 5,0
roTaLcatern: 425 7 érams HgD
FRONT HALF
pEsReER & | .3}
FILTER # |2 F DESC. ACETONE
PNALWTg_ | 7015 | FNALWTa | DS, SE
MiTaLwrg | L [ #E |- NTIALwWT g | H15 . S580
NET WT g ANSE | MET WT g R
vaL DESE, m| SO
BACK HALF
FILTER # [
FlNAL W EE L
Nmawrg { M2 -
NET W g A
BEAKERY | 372 33 2y 35
DESE. ACETONE | METHEHLOR | Ho HaC |
et wrg |60 3EE | i aais 1o o 449 5%
nmacwt g | 1870 5529 [ b T ol T S siry
NET WT g DAL dp3h i) epds 1 Loods |
voLpescml| ¥S - 75 150 7| 25 - (’E—;_.'.F T

——




WOODSTOVE DATA SHEET #4-1

INITIAL FILTER WEIGHTS (TARE WEIGHTS)
Iniu Dessicator: Date 'f'ﬂ r?-g{:}:.} Tirne; f? ’ES_ By

bee. J

Munufacturer: 2'\‘5 G-rg,duﬁi"'f; (5SS Front Size: V[ LotNoo = B
Back Size:_ L20H _ LotNo 29 1)
| EE._HIRET'I Bv, NEL JoaTE: sF_cL .LDH B‘u‘.}:ﬁf_ IDATE: — IsY;
WEISHT TIME WEIGHT TIME WEISHT TIME
16 Mg Tyl y#si 1€ {2 [ Hructizoe &
126 Al 2] L Ysl2 (BT [Terwzeear @
1% 793 T3] v[29% [R20 | Ton  #408T §247
Iy & ,4;5&&2 EIF R (52| ConuHz0gl 42
[56 s LJEI_VA i< i K 13 | £1MTJ«1 ¥ T s
168 421G =i RS |97
O | 4938 Dde] 4292 1923
1R Hann Gl JHaeo ey
191 5 o 25 |G JS255 1S
THi IELTS RS BRI
NE | tbolrs T2E] L ole58 [ 1925 [ ton o7
125 | 6427 (99| p833 | 153 b, e &
k1d Lo o] s 1 IR | %2 mome Fe o
| F a9 e N Py A 1474, -rmmﬁ.%rlﬁ"ttm-
15F | LT e A N | 940 It gy A
lof | lBcd  [9123] %ok | 1%49D
F 1 b 1“2 LAY [
[ Ju»ﬁ‘? AB5] L L ipd0 EX
4 ¢ 74k |"=2:r5 A1Ys | BN
10F fn"‘nl'} D3| LS 154 %
Checked by: ( i s pare.___1]=4-F Timer 1405

BALANCE ROOM ENVIRCONMENTAL CONDITIONS

DATE TIME LY wa D8 |Y%RH
-1 1 FIg ] 7 75 %
NEPRR TN “_;’ e | .




BEAKER TARE WEIGHTS DATA SHEET #4.2

Inte Dessicator.~ Date: | &7 £5 15 T|rne s By : Gﬁm‘;fr”
paTE:_|7-2Y sy ¥ (DATE: /S C-25 1E?_E_,IDATE [2-27 e Bv{Fe, L

BEAKER FIRST BECOND TRIRD

B e K B e
[ 101 D22 j el v
77 Ole, %777 [2007) o aTai ) [ 1503 | e T b
24 11057471 2008 | s, Mga | (504 Klps 9422} 1226
79 o4 yE2Y |20 [Cel 0528 B0 | ———

2y [ 10755835 [40i5] 167,599 | 1995 | (]0] 2kayD] 122}
2 [ 95 5%¢, 120 SETZ | 130, L. 0%, 55201 222"
=2 1o RN 261 ("D.* E:E‘Lf 1467 — |
3% [wova%e | 2017 _n_q_j |57 e Espor |
20| 106.M707 |2m% | (Ioha 2| s ] g i
75 G .Sh7l, | eIy 1S | J

7 OLOGI0 202 [Cad T to%0 .,
2] 100EDTE 170 | [owlofs 190 (0w 609 0223 )
2 ql7gde. |27 2, 222 Vi -

S AT H0% | Ioig | Ca - 0] 8.2 Horu. # BemIT |7
4O 10k MAOM | 2018 (710 0708 ] (617 RA7_ |
|

BALANCSE ROGHN ENVIROMMENTAL SONDITIONS

CATE TIME WH OB | % RH

T2 | 194% w«w 7 | Tl [Uo [Checked by £ togrglin it e

238 o [ wig] S [ 35 | 2y |Pater 1227080

27291210 [fal [ [Mis [me: a0




S1HIIEM INYISNOD - £-F # 133HS Vivd SACISO00M

P g Sy LT ¢ RN ] TTT LT P

7 ] SH ] L |\ el T BT TE) R7-1 E

| 2 o | 8L N |77 Sha! [ 171 z

= 5 B | 3L P sl TGN 72 I

-~ Upssag o MEE
Hew | aa | am | 49 | swiy | eeq | Buybizsg Hu% | 80 | 8Mm Ag | awil | s@O [ BunSians
SNOILIONGD TYLNINNOEIANT WO 21Y0S

— ~ )

RIS | [CFReer ) AW e aseR | o el S| @)
=R RNV 2 | ¢ S0/ [y (W] 9] QAL [4D| maif o 2

=T OB IETT #
Aa | awy | ;mQ R 1 Ag jaunl | aweg | puotes A | s | =eq 154 Ag | sw} | eyeq | Jaid
g1 B G A Bl DA T PR - N el
2 N FrR €A e A R R AR e

I P P ———
502 |- ST CTCT R S UB T [y | S L2 T SBLU T TR PR €€
TR B018 | 2o | KEbld Lo R [l | L] |38 O RO [T it
.r.rf.lll-l.l.lull

w2z | -l Zo3s s R Wl L LSS E B QTP f¢

WBlepy BT _ FSETYY &
Ag | swny | #9120 Py L Ag |sun) [ ;eq | pucosg A9 | swn | ®EQq 1514 Ag | swnl | ateq | seyeag
0T - o EETTTE R LG a>e oG, LN



Datas: Fram_{U—10-F"  \WOODSTOVE DATA SHEET #4-4 Soale: __ Sanarlus

Though__|=|5- 200D SCALE QA SHEET Modsl _]205
SN ;37010004
100G 10 g 10g 100 mg Dry | Wvel

weight wreighi weighl welght Tech | Dale | Tima Buib Bub | %.RH
99,977 | 1.0000] L 0vood| 0459 | Wy 101011858 | 11 L 77| Biz]
ool | daged | ¥er | opp [ G100 paol 15 |
100020 11700008 ) gaoy | 1os0 | N |8 77 | J
A9 V5G| FEg| hbool | 998 Ao o3l hde] 78 | 2
| 1A ooesr | o0t | Jdoso P et beps] 71 |
CLgnopddd | poset] Lopnn | . fod) n% N NN, }
o gnie [oar el gt | paaf Kk /
. Oeo] 9.045G | 306y | mpag [ Jﬂhﬁﬁﬂﬁ o | 7
100000t [1euooay [V-0eoc { ot ok [whe [j90 | 7T
e 5RO LLoa (M | =&l nasi 77 | O\ R
,,99‘73"7 ;’I
/
N
Y
/
i
N

K V) i 57 Ve V- [ 37 75
G5 FAY] G G| mat| 07 | i T 7
99999 | T a192] 192 g &l -z2l Igh0] I,
99.9999] %7 | 999 ,ﬂ?iﬁf ﬁm [t-vif Jfﬂas :r?g
100 200 - Loand| O X | e 2e) (18S
198100 ‘?%ﬁ"fﬁ gaar | ams [ e | poes] 78
g en| G981 epad R AT IRy WE
i dooal ag4999 | roopoo | 0% | M| g 925 77
ferootl jo.ocop| 9997 |, o9 | gy | tdas] j4yc] 75 N
g s9] 4999 | (9797 | 0938 [ 1221945 16 195 | e
woo.oppa) 10,00 feppee | tosd [ M ie7s [ Fjel s |/ fl% K
FLEEY | [ 000n| g99F | owFR | ME 1122100 34 | b
el ookl gega oy [ 1R A0l T3 S 7
G9556 | T a999%t 097 | Naw | A NsorTZ 1 ME
LR mdT | Gagaa] 16600 | 0797 |awa ] prbiRss [ ke | 7
oo o000l g aagen] jomool Lo | [eRlauol-g [ [ [ 45
\oncorol g gesg | s | cpoor By B3 dol0e [ N [ 5 gy
9.0l d4ad9 |1 ogan| Lo | kel - IR SO =8 ] % T
| | AT ey ] o B | 1-a) 3385 | S BT
lpRoy¥| Gaasa | (ool L0290 BEy -2 (el s | 1 | 35
0 o2 fp.o0os|  a9ay | o9 TG 1 T | 9 MK
1Wiail 44998 Topp| o iopd TWaJ 179 sl 3 [ 1Y
(0] | A0 Ogoe | 1000|099 D | - idapl TS | L | YA
L, i) | e Ausl L A9 W] (10| st T2 - Y
i00: oot | {0,600 | aq4n)  yoop | MELLT M| (320 Y B qy
.o | sdavoz | o | ok [ B g | 230 8 | '.“"3
1006000 | % 9994 | gaey | 0447 | WPV 13 [ A13S] e
00,0005 100000 | 957 | _ 0371 WAL -] s 18as] 1)

L
]
I




Dates: From|211- 2060  wWoOODSTOVE DATA SHEET #4-4

Scal:  Sartoris
Though SCALE QA SHEET Modst, _A1205
SN ;3040004

T 100g 10g 1.04g 100 mg wet | Dy
wralghl _ﬂgﬂ waight welght Tech | Date | Time Bulb Bulh | % RH

1050007 ?T-ﬂrﬁ 1.0000| oFE | | Fh ] RsT] 39
(00,0004 G299 a9 | pde= [ kdel 12 [2H1S] | :%

i 47
ﬂﬂrm_&%m 9% 9% Inde [ T2 11210 T | 7209
Q-Loor A998 1 | gewn ] 0% | WG I-ZE80s] T[98 199

| {00.0000 = 5995) | goon | jooo Rl e [ SYE] 1 | 18 JUe
949171 .99 1000l | oo [REa] (wRE5] - | 71 1Y
00Ut 10,0000 999 | fooo [ wew I-2ql20e0] 7 [ =57 (2

10006004 aws| aaw5]fa 20 | 2810 |
grrenl 999940 doeat | 100 [ 12 (1550

77
T (M3




BLANK PROCESSING DATA SHEET #5

UNIT : JE;TLLL#,%QE: IT

RUN._ | pate. 1 -25-0C

BLANKS DONE :__| & 2774
BEAKER A, B C
200 mt ACETONME | 75 m| DICHLOR 200 m| WATER
FISHER OPTIMA | FISHER QFTIMA
LOT # LOT #
enacweicHt | 109, 4p1] | 106502 | 100811
TaREweighT | 10,9003 | 10k 00 | 1D6.ALS]
NET WEIGHT L 000% 0 LPOI5

TARE BEAKERS INTO DESC - TIME - 1" 20 paTe ;. 122099

DATE : 422 BY MW~/DaTE /25 Ry MélupaTE . BY!
BEAKER |18TWT ITIME  [2NQWT | TWE |3 RDWT | TIME
A | apEn 9y (JQEIE&E) (948 |~
8 | £eZoSg 24t (168D 1999 |~
c | A7) v Qe Sy (95D |-
FINAL BEAKERS INTO DESC : TIME : 130 pate . [ 2-2H -5

paTE - [ E ey W paTE - (2758y W, DaTE 1277 BY -

i

BEAKER |1 ST WT | TIME 2 NDWT [ TIME 'EHQWI’ TIME
a_ |08 0zt |18ape| 1%L (1ogqo) (22
s |6 500 072 (10| 1817 {IDbAnah 725
c |10l 2072 | |0eA5 1R mu:ﬂ%-}wz;g
TARE QC FiNAL QG
| DATC | TIME | BY WEB | CA % PaTE | TIME | BY WB DB | %
A AR A RIS VAR R
sl gl g N1 o] 4 e R RS
: F IFZIERITINIEAEA

-



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT ;_~dCTUL #&Gﬂ 7L run | DATE: | *45-C0

BLANK CALCULATIONS

Acetane Q00T g 200 m= :SDDGQE{ gl
Dicholoromethane : _ Q01 [ g+ _75  ml= L0 1S gél

Distillad Vater K S g 200 ml= g,;;{m{?fé gimi

FRONT HALF CATCH

FILTERS: _. CIFZ. 7 4- | toooogy- (OFEE Ty
Total Cebah ¥ of Filgrm Hlark Walus | Flia"
BEAKERS: U422 0. G0 ¢ ennaodars | OUE g
Tetal Seeah M AlebarH Barks walue: | m Aoeiona
TOTAL FRONT HALF CATCH ; 0400 g
BACK HALF CATGH
FILTERS: (X2l g- | {0000 qy=_ . C¥E]| g
Togl Catch ¥ of Fillers Blank alue I Files
BEAKERS ! e e ey -
Acetone : , (X171 g- AS ;Uﬂﬂﬂd.ﬂ_’F  OOHD 3
Tepl Caich m| Acrions Bluarks Widua el Ol .
. l.::||:|'|"| . .
Extracl: OO0 g- 78 ¢, 0000 g5= A g
Toa Cmch ml Dighkmmethianes  Blank Yawa s Dehkromatans
Water: .1 }'LHI < Jg LS Oonnafgy= 23 g
Tl Calah mill Yaler Hlank viae ! Yiader
TOTAL BACKHALF CATCH: __. %3 ¢
LR .
TOTALCATGH: _  ‘“ 595 g
WERONTHALF: 11 2D




{ 4999 OODON ) [2d) el Buung o) oes sBRISAE = Lapep
{ '8 oong-oa ) (ad} S 1 e aereped |=op =6
{O*H pu 0000 } (gd) 163 Buunp wBIED e B0 = QI AU
{ vl o0 ) (zd} ety sa2ubap 1 199 10 uMERALED] o baiase =gl
£ OFH . 0007 } [(Z d) B3 oy H eep steang = 0ofH ,
{EH , 00n0a ) (zd) 1591 Buung sumssaad opnawnieq aBaase = By,
{ 40uu OGO (2} 1001 PR X0 JEEML JO { JORB) A ) 10106, LANSaIaG IBje =
£ Wi, 00000 (zd} a1 Buunp xog seqew uo pend 19a) DI (E10) = LUA
0000°00 | 0008'00 (P oz Br )
N f B , = {09) (uyo=p : } = My t Bpaewns
50l 7 ALY (82550 ) T
00000 (psp haa BT
pap ¢ B o——— = {5t Stb bl = so(
57 jal] (BoZa )
000 Co 0000 ﬁﬂm_u\_?uﬂ Zioat o +ds oo e )
OH % — = B - = 22 LI S
) Wun_m...w_w ﬁ QoL m..”._.m MN__WT _M.F._m -W_ﬁﬂx&uh%\ H- Moy (g
s 0000 00 _ Tum_._ w oy |: E _ “_ _H
) MJ..Q....H_"_..H_ .....m._“ = . ..m h.w_.__m._‘ .ﬁ_”_...__._..—n_.ﬁ =LP=)mALS
Q006000 . (vl T )
J95p = —— = : L = (ps)wn (L
- 722k | (9 ok L . ] i
ﬁnf o o L0006 _.,_uﬁ_uma 1 vz Ywa ZSL0Y )
CO-Tg-1 AV | NP T, (YO LN

L # 133H3 Y1vd SNOILLY NI



TEST DATA SHEET # 8

UNIT : Jﬁm%ﬂiﬂ&.ﬂ' RUN:__| paTe;_ 1-25-C0
Teast Ghambﬂr Air ‘Iu"ﬁl::ucllz..r ﬂlar‘t ﬁfj Stop : ﬁ! Avg.: ﬁ/

" .Iﬂ .
Pre : Wi fﬂf- e ) = 57 ceru D gm0
Pnst:WB:gq pe:_ 17 5?— "% RH }'CJ % HaQ

Wil Bulb / Dry Bulb

Average . = | sRH .15 % Ho0

Empt].-' Stove Weight jibs) - wislack & ofl geal s Weat: Oy ﬁ{e I @
Kindiing Wetght (Ibs):  Paper:  + 2. Wood:_ |, B

Pretum Fuel Weight:_ L8 # 9.5 + 4.5+ 11,0 tbvota: H0.T

H.:ndhng =) Freburn. Fuet WE:lght {wood only) [Ibs) : Tatal ; 4?;@ a

Coal Bed Wt Ran E{Ibs} 2 O - 1% geae: 352.9°. 3588

Uppar : .25 « fuel wadght : Abwaya round GOWH (o nearest tenth
Lovwiar 1 .20« fual welght : Abways round LIP to rewrest tanth  Actual Goal Bed Weight i Dl -

Mammumﬂc:alﬂadﬂamwai{lbs} {{2 L+ ]-:f Y+ 2] .25 = Lq'
"‘l:lp'p‘ﬁ'r Canvrar i

Test Fus { . 75" » 1 5" x 3" spacers ) = -"r tff-j pCs
Amenskng Langth in inches Mo, Pes W'eight in bs % of Load
2" x 4" (45" o 8.4 - toop -
4 4" - — - —
Test Fuel Weight : g, [ Ibs
A e x U:,”Il.j' S, T,

Estimaled Cry Bum Rats -

S (B x JEH3y e g a0 g !
2.2045 =0k ) )
) TIME
Estimatad BTU'shr: 19,140 ES’E“ % %B&H"U@ 43 43137 ‘Brusne

EPA Dafaull Efflcienc|as MWon-cat @ &3 CRt: T2 Pellet: T8




WOOD STOVE OPERATING [ATA PAGE #%
Unit: _ 5T L*QQEJIE Bun: { pae: |-25-00
FIRE STARTED._____{{2{)(]

WaRM LIR AND PREEURN:
PRIMARY AIR : Bet wide open for all warmeup { preburn fuel charges. Than set to

RADE. OPEM al start of preburn,
SECONDARY AIR : T, OFER
CHARCOAL BED PREFARATION *

Raked and leveled prier to each warm-up / praburn charge. At 1 If, min. prior to loading
last fual, raked and levelad. Instove 2.5 SEC,
TEST: |
DOOR wide opan durlng loading -é;" min. "-H"g SEG.
PRIMARY AIR : Openad full for first 25 min., then set to.run setting of M DEOFE
SECONDARY AR ; Wi TE ﬁF‘E:PJ CAT BYPASS ; J\}r/ i
EAN:

CAT BYPASS - M/ﬂ

ON Jﬁ? during wanm-up ON (GFF uring preturm
ON @ﬁmt minutas of test oN I@alanca of tesi run
Fan spead 3ot at M:;” A

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

SIZE MILL CRADE SPECIES
PREBURN: 2x4 Manke/Tacoma  Std. or betler 3. prn Dir
TEST: 2x4 Packwood # 2 or bhetter 5. grn D fir
dxd Fackwood ¥ 2 or better s grn DAir
PELLET FUEL MANUFACTURER : N/A BRAND : __N /A
All Grada rules:
WARM UP INFORMATION:
Al pro-bum £ warm up fugl piaces ware elther_ JS  or 9 Inehes.

1st wamm up f pre-bum fusl charge (1% 1bs) aggedat fO{0

2rdd warm up / pre-tum fuel charge {‘71".5' 'Ihs.} added at {1O0

3rd warm up / pre-burn fugl charge | {55 Ibs.) add&dat_IZE-D

4th warm up f pre-burn fuel charge | ”*ﬂ lbs.) added at_'"|33¢‘
Sth warm up f pre-burn fuel charge | 1{,{/} Ibe.) = addéd at I Lrlﬂg




TEST DATA SHEET #1C

Uit ; j-!':.}"l'li.'_ SUBTL Funt l Date : J_QEDD
Foom Temperatura ; f:‘:’cl o Camaction Factor : r@ .
Uncorrected Values are eorreched for room temparatura | Yas L Ej
Tima Tast Fuel maisture reading taken : e '
Calibration Checks 1 %___ Y v W/ 12042 ¢ 2pq T2
P # Limen. s TOP BOTTOM SIDE Avg Camectad
Uncer [ Gy, Urser, | Coar, Uncor. | Cer.
V3w | K s IR few gl fen 2 gt 12600
2
3
4 Feaed | P2l | nle | 2aslns d2.1 Z=idz |-
5 | @l | P oAan o] npylon.s (220 2.5 | 42 0 ,i?_f B0
§ | @ | P 1235 1252128 02474 23.0( 72431 24. 9
T 2'%4"n g P L& For —
a 2'x4"wg' F
o
10
11
12 E“ﬂ'i{“ﬂa’-ﬂ' 173 /B s | s 921800 [12.2] 49.0%3
13 f" N ;?gg.ﬂt::;’ A2 22 1 22 900
eI o T o923 2 0 [an Sl e 2297 22 500
15 %L' AT |oze [ 207 250 | 2w 7 e o] 2470 24 2
g e
17
18
1%
20 [ Sewe=s | T |1gs[Me g0 192] Bo[RZ] j9900
Wey for Use . K =Kindling P = Pratzcst Fuel T = Tesl Fuel
KINDLIMG PRETEST FLUEL TEST FLIEL
Dry Meisture % ILL0D %) 23300 %) 44 933%
Yyl Moigture % ||||"[jJ T 16, 893 % 19,222 %

Ta abtain Wet from Dry

100 = % Dry Reading

100+ %Dy Reading

= % Maoisture, Wet Basis

Accaptable Ranges @ 16 - 20 %% wel! 18- 25% dry (17.5 - 22.% on Meter Unoar, reading) el 707
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Sourge -jﬁw.l: #5[1[51

ZERQ | SPAN CHECK DATA SHEET #15-1

Date: 1" %500 analvte: €O, [15-1)

Zero Oyl #: L& 19373 Cong.

Cartified by . Egg LhﬁﬂkDE

Span Gyl #: _ 0L H2sUJ

Certified by: Fre Liguine
Analyzer: Make : HORIBA

‘Range: 0-2540 % S0,
Flow : 1.5 SCFH

Cone. :

EPA SpanValue =250 % CO,
EPA Control Limits = £ 2.5% of 25.0 % C0O, = + 0.625% CQg

Melhod 28A = + 2% of 250% C0. = +

WModal :

Run# I|.
0.00 % CC» Cyl. Press. : | '2?5! 2 P&
Date "-?!2;@_‘&
2.4 % C0, Gyl Press. _"ff{ﬁLPﬁi
Date: __ 9 !‘ REJ{FB
FIR-2000 SN A0F0RD

Analyzer Output © O-1.0 v,

Measured by : Rotemeter

05 % CO:

PRE RUN Audit: by : EIBE i/l'\.ji:{u}‘[i*"*“h

g0 P .
.";{i:'“"TEmE:: | 5'55 Temp : IE} o

L
_ AUDIT RESLLTS
FainL Expected Respanse Attual Responsa + Copa,

# Meler DM % Mefer DM Y% Diference A G
2ERO1 000 | 000 | B0 | An i) 075 15 {20
SPAN - r

HOL | 4N 129 | 40T 59T (2 G | LA

POST RUN Audit: by ﬂc a")’:‘%%éﬁ'm& ! rEJ'ri Temp : L" F

AURIT RESULTS

Peint Expecled Response Aclual Rasponse + Cang.

| # fleter O % Meter Qi ki) Dhffarenga A %
Fre[ e | oo o) epal ooz| 028 | Lers oo
RN W G | 490 {124 | yaa | g | f2dd | oy 1264

1 Cone, Differencs = At % - Exp (SK) %
Zoro % Difference = Act % (ppm) - Exp % {(ppm) X 100

Full 3cale Valua
Span % Differenca =Act % (ppm} - Exp % (ppm) X100
Full Spala Valua




SOWCa ;jff_,lml_ :li:mel'l._El_E

ZERO | SPAN CHECK DATA SHEET #15-2

Date: _|~#5-00 Anaya: 0, (15-2)
Run#: _|

ZeroCyl#: L X 19%73 cone -

spancyl #:_QOC 57549 Cone.:

Certifisd by: _Bie liguipe

Anglyzer ;. Make: TELEDYNE
Range: 0-250% Oy

Flowe: 1.5 3CFH

EFA Span Value =250 % 0,

EFA Control Limits = + 2.5% of 25.0 % O,
Method 2BA = £ 2% cf 250 % O,

0.00

Cerfified by : _FHE LG DE

% Oa

Gyl Press, : F‘; f_g 2 PSl

Date : E]'!?EJQE '

Cyl Press. ;. LEI0) psi

| % 5 1 %O
Dale Glegiag
Model - 320 A Sh - 37400 3-—!

Analyzer Qutput: 0-1.0 v,

Messured by . Rotameter

nu

x

= 0

B25 9% Oa
05 % O

PRE RUN Audit: by: Kl U "‘f"-"fi'f\'ﬂif Time: 1255 temp: 01 oF

P

AUDIT RESULTS

Foint Expecied Respones Aciual Response + Cone.
¥ Medcr D T heter O h Differancs & %
-::-EHG T e FL B -
gl gl Bl S0 2% LY 03 RRSTOLs o S Y V. o A A 10,
A28 | soo [12st | 2] 52t 12.57Y | Lok | L2564
d] l__"'iﬂ '
POST RUN Audit: by : i\, Fl i Fﬁp}?‘im& ) laf s Temp E?} *F
I
AUDLY RESULTS '
Polat Expected Responae Aclual Responses + Cone.
3 hater OV - hdeter D 3 Difference A %
=0 000T a0 00 | ongl we] pez 017 | 0
SPAN _. - ] '
12,5 | 806 |25 | 2.0 gn) | 17,524 NalLt 5T

1 Cong, Diffarence = Act % - Exp (Sid) %

Zero % Difference = Act % _{ppm) - Fxp % {ppm] X 100

Full Scale Valua

Span % Difference = Act % (ppm} - Exp % fppmy X100

Full Scale Value




ZERQ | SPAN CHECK DATA SHEET #15-3

Dale: =750 Analyle: CO {15-8)

Sourcs ; g OTU L H AL T Run#: |
Zero Oyl #: “TX 19373 Cone: 0.00%CO Cyl. Press.: 12077 P
Certified by: _[i2. L1GLOE. Dae: __ 9{22)43

Span Cyl #: CQS254G Corc., _ S.0% % CO Cyh Press.: "—‘Q, {7 pat
Gertified by Date: __9/22/9%

Aralyrer : Maks : HORIBA Model ; PIR-2000 SN : 408005
Range: 0-10.0% CO Analyzer Culput ; 0-1.0 v
Flow: 1.5 8CFH Measured by . Rotameter

EFA Span Value =10.0% CO
EPA Contral Limits = £ 25% of 10.0% CO
Melhed 2848 = + 2% of 100% COD

+ 0. 25% CO
+ 02% C0

A
1 l,."r . .I'I:I . 1
PRE RUN Audit: by 3 :nfi'./? i ;lr' . Tirfe: Elilfir Termp : {o ™7 "F

_ AUDIT RESULTS
Point Expected Responge Asiugl Response z Ceong,
L hdeter DYM o Matey VM Y Qifferance A%

=Rot 000 1000 7000 | 7| ~Ay)[ sote | -000 | =00
A 508|508 | S8 B Eoll 5.0L2 |~ 018 -5l

VL . A _ |
POST RUN Audit : by y/ﬁ fﬂf”:‘r Time: el & Temp: /65 F

1
AUDITRESULTS
| Poind Expacled Responsa Actugl Resparksa =~ Gone,
# Meter L - Meler DWM ) Differance A B

;ﬁﬂ 00.0 Q00 ﬂﬂ-q Ej{'} (7 ;fﬂ’) ~ {0 ~ (0 s “Clg !

=08 [Ls08 |8.08 [ a0 597 5072 |00k |s0%2 |

+ Conc. Diference = Act % - Exp {Std) %
Zaro % Diffarence = Agt % {pom) - Exp % fppm} X 100

Full Scale Value
Span % Difference =_Acl % {ppm) - Exp % {ppm] X100
Full Scale Value




ZERO / SPAN CHECHK DATA SHEET #15-4

Date: ]'ZS*@ Analyta : SOz {15-4)

Sourcs : (1 LA L. ﬁiﬂ-ﬁﬂ_f Run#:_ |
ZeraCyl #: 1% 19313 Cono. 0.00ppm 50:  Cyl. Press.: | 2o ) P8
Certiied by: Flie. LiguoE Date : _ /22492

spanCyl #: _CCWGIUTIE  Cone: |20 pwnSO0; Gyl Press.:_ 102 P8I
Cortfisdoy: (11g LlauinE  ° Dae:__Qf22f08

Analyzer : Make : HORIBA Mode! © PIR-2000 SN 403018
Range: 0 - 2500 pprm S0, Analyzer Qutput: 0-1.0 w
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm 80,
EPA Cantral Limits = + 2.5% of 2500 ppm 0. = + 62.5 ppm S0;

PRE RUN Audit: by ﬂ /{)"”ﬁ“ T|me _l@jemp éh

ALl DIT RESULTS

Foint Expecled Response Actual Besponse T Cang,
# Metar DM PP Meter D % Ciffarance 4 %

ZEo| oo | 000 [0 Ty & opl | 19479 | 1340 74

AN | sed | 1260 J',{fﬁ ,LH'] P2Y1.995 g s |- 128

POST RUN Audit : by : b &Jﬁﬁ{LEEﬁé—ﬁna : M Temg L“ F

AUDHT RESULTS

Falnt Expasled Response : Acteal REsponss + Cone.
& Medar O PEmM Wodar O 05 Dlilaranca A ok

) 20§ 00 | B0 100t |1 T | 1474 77T

AN E0.41.504 | o | 4g7 | 71241985 |19 S |- TS

1+ Conc. Difference = Acl % - Exp (Std) %
Zero % Difference = Agt % (ppm) - Exp % (ppm) X100

Full Scala valus

Span % Difference = Act_% {ppm} - Exp % {ppm] X100

Full Scale Valus



QUALITY CHECKS DATA SHEET # 14

UNIT : Jorue ¥A6R 1T REIN :

Themmocouple Check :

TIC # 1 — _“F
TG %2 — oF
TIC#3 i {o °F
TIC#4 YL, Y of
T 85 H5. 0 °F
TICHE &HE o oF
TIC#7 =T oF
TIC#8 e q oF
TIC#S Y o oF
TIC # 10 4L °F
TG #41 .5 oF
TIC # 12 .4 °F

! DATE: _| ~ 5.5 -450
TIC # 13 .4 °F
TIC # 14 S8 of
i # 15 Ao of oF
TIC # 16 4.4 o
TIC #17 L7 °F
TIC # 18 . g oF
TIC#18 Ha 5 °F
TIC #20 482 F
TG # 21 - F
TH # 72 — °F
TIC #23 475 oF
TIC # 24 — oF

Tﬁéﬁnmupla Readout

Fretagt zsro and gpancheck and =alioadion
ZERO: 2.0 *Fadwd & oF

SPAN 20017 oF adj 10000 D oF

el Bl 2a Sl ARan
zero_2.2. F Difference_ || ) 7%
aPAN Zi005.4eF Difference 10 o~

5 diTenencsa

Themacouple Readaut Preteat Linsarity Gheck

0 =0.0 200 = 2ol 3 oF 400 = 3998 oF
600 = (oh3 o mog = BOLS o 1000 = LOODS of
1200 ={18.% oF 100 =390 & so0 =SFITTF oF
100 = /OO0 ok 000 = L0000 o

L
Sampia Train Leak Chack Pre __af Post % '
2-gas Train Laak Chagk Pra Post
50 Train Leek Check Pre . Past E
Static Gauge Zero Check Pre_ ~ Past —

Scale Check Pre 3{.;:5& E_-,} —_ :5’—?,? Ly -

Post: =& 1% - 35”],?

Stack Cleanad Prior to Test Run @ YES v NG







Phillips

INSPECTION CERTIFICATE Mol

Srcale
Lompany

CUSTOMER: _J.,.-_CHE_E "-.-? _ DaTe oF INspECTION: RN
Mmgg .lﬂ - & ‘-q '::'sf 244 Fliatl Avenwe W

W Impm:'rmrq DuE: 5;;“4;&3; Igis:ig]f

i ‘MLﬁ B {10282 6412

TE::r[m::wq ru'.:,. -~ S — Twr
"ALTHORIZATION Ammm
SICNATURE: _ o __I50eoo

__ MIL 5TD-45642

EquipMENT TESTED
I-["'Iﬂ'E-I'I-TﬂR Base QPTIONS INSTALLFD -
Maxe Mﬂiﬁ PRINTER
Mﬂﬂhh =1 Lﬂ . o Suurs Bosrn
. {COMPUTER

Cmss ‘:_'L']:l: CrrHTE,
Car. W00 x .| Y

PxE-TEST PosT-TesT ManueacTiRER TOLFRANCE
g 2
50,% 499 & S
1o00. 6 _ fpdp. &

o 5

Cokner TEST P %}_
SHIFT Ty P +F

STATIC TEST 2 M. BN,
WEGHT Karw NIST#
SERIAL NIMEBERS 0F WEGHTS UskD (OR COPY OF CERTIFICATE)
o 27Xz A o —
C ZoT7®Z2

ANY CHANGES TO DOCUMENT CR SCALE WOT AUTHOR{ZEL BY
- P yies & Morrs Scare Coyrany VO1DS THS CERICATE.



Amaw AGRICULTURE

COMSUMLR & TRODUCER FROTECTTON DIVIRION
CWRIGHTS d MEASTUTRES SECTION - REP ORT
MBTROLOGY LABORATORY DF
2797 29TH ANVEHUE SOUTITREST
TLMWATER WaSHIHNOTOMN 95512 TES '].‘
Test Toem Submiticd By
Teat Weiphts Phillips Scae Company
Type Cast Tron 034 Clliott Ave. W
Nominal ¥Value/Ranpe: 190 & SiH} h Seattle, Wa ¥811%
Serial Mo, See table | below
WO Mo 15049 Purehase Order Mo: ALEC
Alee JTargonyen, (2046) 244-4090
Table 1
“Mominal Value | Manufacture . Oty Rerial Nurmher
1 oo [k Rave T.ake & WA S-S WAL R, WALBL LTWAI B2 A Bd-377
_ WAB4-0r WA 184-5' & WAIRL-56"
1000 b Taledn 1 | WAIS4-7
l 34040 1h Talgdo il 117, 400, 407, TRWh, TOE21, TA78R2Z, TOTR2TD,
TOTHE4, WALSZ 5, WALS3-0 & WAIS3-[

Condition of Test Liem: .
Good - 'U'he test ilern displays some wear or other dugradetion.

Mensurement Results:  The Les., ilem described above was found/adinsted to by within the National
Tustitute of Standards and Technelogy (W15T) Tolerance Class Fovulues.

Measuremert Method & Traceshility:  Measurements wore thade LS the NIST handbook 143,
S0P & Tolevance Teating of Mass Standards by Madificd Substitution Standards arc iruceable to the
M5 (reporis or He) snd which wre part of comprehensTye measrement dusulranee progmm for
elsuring contimed accuracy and traceability within the level gl uncertaimy repeeeed by this uboratory,

General Conditions ! Notes,  Uinfesy entierwise staved or provided for

s The results of' this test apply only o the test item stated on this repart.

»  The fallowing test items were found pul of tolerance and adjpsted; 1000 b SH; WALE4.T, 500 Tb
G- 401, TO7822, TOTE23 & 1WWD

»  Muessnremest Room Ambieol Conditions; Tesoeratare 284 "0 2 190, Relative Humidily 41.0 % +
5 & R, Barcimetric Pressure 7580 mmHp

{  STATE REPOHL MURRRIL- Whil1o0L THATLE Q1 ISSLTE Aupusd AT, 998
bl 1 OF 2

TEIL I AT SRMLLL WOT J0 BTN X i, ST a5 M, IR T il IR T A Bl D 0T TRUS L ARRR TR



QUALITY CONTROL SERVICES Inc.

230 RE |1Th Aveoue Porland, Orepgan 97214-5306
{503) 236-2T)2 / FAX (505 215-2535

CERTIFICATE _OF CALIBRATION

Customer and Contact
Lokee Testing Lahs
13236 Prairie Circle East
Sumner, WA, 98390
Chlp Wadington

Rapart Numbar: QCS-000D287E

NSTRUMENT INFORMATION
Itam Maka Mol Serigl Number Unite Cal. Date Leat Cal. Cal. Due
Ealance Sartcnius A1205 9701 0004 Gramns 12/13,/1993 05/251993 Q62000
Raadakility Range Calibrated Locatlon Customer I S0F Usad Talergnce Used
0.0001 0-1010) Lab b Qo5 #0048 Factory
Funcitlonal Chack
Comerload K Limeardy 0 - 52 - Full Capacity hwl Reproducaablity ¥
CALIERATION DATA
Standard Ae Found Ingtrument  Tolsrancs + /- As Laft Instrument
100 220085 0. 0003 1000 R0G
5 49,9595 . O3 S0,0000
0 12.0007% 3.00032 2 OG0
10 59,9998 i O 16, CICHA
L] 49900 0.00a2 b Qg
| 1, Q0 0.00g2 1. 0000
CALBRATION STANDARDS NIST
Itmm hake Maodai Serlal Number Units  Gal. Date  Cal. Due  Tracesbla ID#
Welght Sat H.Laka/Troarner EMG-25KG AA4E Grams Q7091999 Sn2a00 222823750

Comrqanie f IMTé Cotcarreng Thie Callbraion:

Farmanarit Imiommation Covicsning This Imetrumani: Tachnician: D. Deleaza
12099 QLS TOMER REQLESTED SPECIFIE 5 FAINT CHETK.

&I o)
Signatura: v‘@ :

CALIBAATIONE ARE FERFORMED UMOER AMBIENT CONDITIDNS USING MANUFACTURER'S SPECFICATIONS FOK THE
PASSFMIL RESULTI, AESULTS MAY BE INFULENCED BY THE AGE OF THE INSTALUMENT ANG ENVIRONMENTAL
CAMNDITIONS, CALMBRATION PATA SHOULE 3E BLYICWED TQ INSURE TdaT THE INSTAWMERT J% PERFORMING Ta ITS

INTENDEQ ACCURACY. CALIBHATIONS CONFORM T ANSE f HOSL 2ZE&0-* -1 404 SPECEIFCATIONS.
THIA CERTIAGATE KHALL ADF OC MCHN0RUCED, EXGERT I HAL, WATHAUT THE W TTEN APPACUAI OF Quall Ty CUHTHUL BTG EY, ING.

Framn MNumber: Ba0d Cudlomar Code: EESES Faw. [rata: {60/ 11499



QUALITY CONTROL SERVICES Inc.
2340 S.E. LITh Avcnuc Pertlond, Orcgon B7214-5304
T 236-2712 J FAX(303) 135-2515

CERTIFICATE OF CALIBRATION

Lustomer and Contact
Lokea Testing Laba,
13235 Pralrla Clrcda East
Burmner, WA. 398390
Chip Wadington

INSTRUMENT |MFOAMATI{IN
Itam Maka Madal Sarel Numbar  Units  Lpst Cal, Date Cal. Dete Cal, Due
Balance Saronius A1 204 37010004 Grams 11/21/1998  OR/2E/199% 11/149949
Readablltty Range Callbrated Lacation Customer D R0F Used Limhs Lisad
G001 0-108 Lak - OCS #oid Factory
Functional Checks
Cornerdoer i Limearity 0 - 1/2 - Full Capacity ™| Reproducenbliity A
CALIBRATION DATA
Btandard As Found Instrument  Limit +/- As Left Instrument
100 1030018 L0002 1000000
[l S OOk Qoo FOLOR00
20 20,0004 0.0002 20.0000
1L} 0 Q0 pogng 10,0000
5 E.oo0y B.6002 B0
1 1.4001 00002 1.0000
LIBRATI DARD NIST Tracazble
[Hem Maka Mode| Swri2l Mumber Unite Cal. Data Cal. Due ID¥
YWeight Sat Ricg Lake 1MG-20KG Adh Grams Q7075498 711999 A32251337

Commania { Infa: Tachnician:D.Onleasa

Slgnaturs: -J;I &{Q""'ﬂ-‘v—

ALL SALIERATION STANRARDS ARE TRACEABLE TO THE NATIONAL IMETIIL IR OF STANDAADS AMD TECHMDLDG Y
iNLE.T.L ALL WoRK 5 PERFORAMED US'MG FROFERA MANUFACTURER AMNCOR INDUSTARAL SEAVISE TECHNIGLES AND |3
WARRANTED FOR 20 DAYS, CALIBRATIONS CONFORM TO ANSI ) NCSL 2640 f MIL ATANDBARD As60204 .

THIZ CEATIFICATE SHALL MOT BE AEPACCAICEY, EXSERT M Full, witdoul THE wiI TTER AR 10 WAL OF @A ITY COHTRAL SE[VICES, [HC. '

Forrn Mumbear: BAOd Customer Cado: EEGPLE Ray, Pata: 121714/1394



Thermocouple Calibration Recerd Semi-Aanual

Thermocanples Check against

Reference Thermometer gerjal number 9123454

Tee Waler Bath n-

Buoiling Water 2127

Room Tempagature 23"

Barometric Pressure 2050

DATE: {1-20-41

TC | Locntion [ Ice Bath Temp Hoiling Water Temp
1 Wei Bulb YN rIing
2 DeyBald Y YA 24 L
3 Stack TR 2D
4 Stove Top 2 i
5 Ll Sule Y 21213
& Bark Y| AV
7 | Wight Side 3D 2L K
) Bottom 2./ 2l s
g Firebox 32/ 71, ;
11 Seenndary/Cat Z7Z.1 el

11 Ambient 32,73 i
12 Tuhe Foraacs YA 220
131 Bample Box 20 232
14__ | Impimger Ot 22,1 ZU. L
15 ', Gas Box =2, %J‘Ea f
16 . Gza3 Out 2 I
17 502 Dot 27,2 2

18 | Upper Amblent 220 2 9
1%

4

p) |

1 _

23 | Calibeator Y AY2 ) 249
24 | Oven SEL S LS




Thermocouple Readout Semi~Annoul Calibration Data Sheet

Data; ! II £ 4 Thermocouple Numher: Tfﬂ Readout
Ambicot Tem pamture Bammatncl;"remre _jﬂ
Technician: Reference: Mereory io ghass
FiSHER §#9123454
(Hher: OMEGA CL-300
Refercnce Sonrce I Reference | Thermucouple | Difference
Point No. 2 Thermometer | Potontiometer (%)©
Tempergture | Temperature
*F __°F
32 Tee Water | 27°C 322 Fal
212 Boili o
WHt:f 2422 29 043
250 Omega 7500 144, & JORD
300 Omega 200.0 24994 . 2Q0
40 Omegn 400, ¢ g%%j Wisx
S{H) Omega < U0 .0 LD
G0 Omegu . f_,:f.]!' D ~ llp+
i) Omega T30 (729 ST
800 Omepa Hoo. o of 3 — oD
aly Omega Qoo 28 Y - 133
1000 Omega fooo,o | 1O - 020
1200 Omega 12¢0.0 [191.% RS
1400 Omepa I 4oo.p  [13593.9 LO9
1600 Omega 00 . I599. 033
1500 Omega 200, D 17744, « Q00
2004 Omoga gl P00, O &
4 Every 50°F for cach refiorenes pemt
® Type of Calilration System Uscd

¢ (reference temperaturg) -~ (chermocouple temperanre)

100

meltTencs lemperatury

= winwardeeporfical oo




TRACEASBILITY DHCUMENTATION Semi-Annbal

202 INJECTION ROTAMETER, DEY GAS METER AND SLING PSYCHROMETER
THERMOMETERS I LA, CHECKED AGAINST FISHER SN #123454 (NIST).

DATE: ! J"‘eir:b*'ﬂl%
BOF INJECTION ROTAMETER FISHER SN
9123454
MIST Traceable
Actual 20 v °F 5
Q" A0, 0 320
2o Fd.5 1755
L6 4. 5 G314
e 2% O S I5%
DRY (1A% METER THERMOGCOUPLES
Agtngl . =FF 5H in 5H out, Kk
£ oL ° 427 Y ﬁ,%
29 (3 —H. s 7. 7
15 7 103 g I3,/ TP 1635
fats 0 152, o (573 v i$Z 5
SLING PSYCHROMETER
Actual 30 = oF Wat Bulb Dy Bulh
- S7° 472.g 340
0.5 S [ 10 503
L 1.5 a7 R i
A |- ] <) 7 i
L‘nmr.e:sinns = “F =" % 1,8)I 32 L ="F-T5H+1.8
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VANEOMETER CALIBRATION

LeKse Testing Lab uses a Dwyer Model £480 Vanaomater to meaaurs tast
chamber air velctity. The manufacturer's spacifications for acouracy are +5.0%
o 100 FPM and + 10% from FPM Lo top of scale, LoKee Taating Lab naurms
that tha insirumant is leval and clean prior to taking each reading. According o
EPA personnel (Waallin, RTP) no further calibration of the inatrument iz

MNECEISNY.

BRAFT GAUGE CALIBRATION

Loan Testing Lab uses a Dwyer medal $15-AY 0-0.25" inclined water
manameter (readabllity resclution + 0.001" of water) 1o mansure the siath:
pressure [ny ihe stack. Onca laveled and zeroed as per the manufaciurars
writlen operating instructions, the Dwyst manomater s a primary slandard ang
recuires no addit/onsl calibration,

The mancmeder is fevelad ankd zerced at tha stert of each test run, chedkad Bc
recansary during the nin 10 verify the settings have not changed and again at
the and of sach test run. The resulls of sach chack are recorded on Date Shoat
#18 In sach 1ot run,

BAROMETER CALIBRATION

LoKes Tasting Lab usea a Princo Modad 489 NOVA Mercury Baromeatar o
rivsasure baromedric pressure, When Inatalled and maintaned 5 par the
manfaciuner's writter aperating (Inatruction, the Prince Model 469 Mercury
Barometer is m primary standard and riseda ne furthar calibration.

MGISTURE METER CALIPRATION

The Deimhorst Model RC-1C, SN 15152 Molsture Meler is calibrated aach time
the metar (s used by ad|usting the zero and span calibration. The
potentiomaters of aqch calibration paint (X = zero, ¥ = apan) are acbgted until
he meter la calibrated comactly. ‘Tha meter 13 then chackad against a caltbration
Block (Dalmhorst Mode! MC5-1, moisture contert standard al 12.0% and 22 %)
in ité rormal opereting range of 11-25%.

Loias Testing Lab alsc has 8 gecond maisiure meter, Delmbcrst Model G-30,
SN 2477 1o upe ns a backup.



FOST TEST METER BOX AUDIT DATA SHEET # 32

vt —aotol o Beny) DATE: | =29~ Zeus
TEST DATA
RUN § 1 2 3 4 & 6 7 £ g 10
AVGAH MB T 3 oo
MAXYAC 20 30 2.0 14D
Avg, Test Series AH:__, |78 in HpO Test Series Max Vag_ ¢ in Hg

Audit Dry Gaa Meter < I 2 Comection{ Y ) Fuctor ; Ly Ql{’l (mci)
Test Dry Gas Mever : H Correction { Y ) Factor ulﬂq [mef)
AUDMT DATA
Audit # 1 " Audit #2 Audit #3
BP 30,7 2.2 0.2
VAC D L.d 4.0
AUDIT METER ;
VOL. mal 93%.90F 843wz A48, Lo+
v w) mit 939000 933.90F 93,792
vol, _ 4453 4,333 4815
TEMP (°F) Initid {3 ) <
{Tw) Mid _JG 73 T
Firal _2{ 75 m _
CF/°h)  ave (5300 93 €83 o LS
AH Tnitial _. {7% % 7%
CmMid 7% 1% Tkl
Finll _. 118 (;.g_‘?‘d 3
Avg, | Hgﬁ " L 1R, 7
DRY GAS METER : T T
VOL. Final 925 .000 G20, oo 915,000
(vd) Initial 20,000 975,000 430,000
Vet __ 5,000 DOV &, oD
TEMP (°F)  Initial _ %] S 7]
(Ten) Mid _R3 U A
Final _BS ol
(°F/9A)  Avg. €3 4 Ley g § EEE }




"
L ¥ ef P : .
y v = LY }EH”T'"} Y Factor % Digf. = At Exp

1 - -{Vd}[ap+ﬁ_){rw}

NOTE : mef = meter eomection (Y} factor for Dry Gas Meter used as a transfer standard

X 100

RUN1
-yt ¢ (4803 MO8 (302 }S9D ) Mt qqy
= {5 000 ]I[‘:":u.ir +%a_)[53n} BOOH 1. 2
'___ a9 S-S,qzs )10 = QI “
_ RUN 2 A |
- v (R85 %) H302t iS4k ) 960 qg9
- ( 5.000 ]I(Ea zi +4_'&}{533 ) SIS
= . - TR Ar B
-: ﬂ%=t qéﬂ FIE‘QES }}-:mu= »Holb (o
— RUN3

o (4815 A1 Y3eui xsHE ) BT gy
[ S.bop }[En.ﬂ +"|'-‘IE J{E 7 ) HHEY.0

- (3% -.985 ) -
. Ah= : X100 - 1 07 b
_ ARS
NUTE : The Y factor 46 difference must be <+ 5.0 % to be scceptabls
- INTERPFOLATED ¥ F‘*ﬂﬂ&q
5 L inchpi0 1 - Calculated calibration Y fucior from calibrations
- H%}—-— inch HyO AH = '?E’? Caleulated cabibration Y factar from calibrations
‘- Ve Wil I O
. {R} (A) (B )
T S48 098D ~wole o = ooia
- (D) (C) {E} ey
L -r-l i - o I = _k g’]ﬁ x 1} = II a
) AvgAH {A) (6]
~oow, 1B ), 43 _ 8§35
—_— {F}) (Q) {C] Tttirpoluisd Y Gictor
- Velume Metering System Leak Cheel : O .coo inch HoQr in oné minute



DRY GAS METER CALIBRATION

DATE : ji- 20-94 DRY GAS METER : H BOX S
BAROMETRIC PRESSURE, P 30/ in. Hg. Kmee = Lo1Y
Qlfice Manometer Setting,
AH, in. R0 b 2 3 5 75 ! 10
[
Gas Valume
Firal 15801 393 20080150171 3 [ a2 951 S| %4 A |
Wat Test Meter . _ -
nital |5 MR W3] 8l 82U 9R | O6 LY 5
YR e d6o8 43T 897 | 4.9 | vy |4835
(523 Volume P .
Final G580 GG ES i G 0, 000 | oz | M IO U FIE
Dry Test Malar i 344 000100 cool Y oo R0 oo HS, g [F70 G
an My 1 £0w | &0 Soce Soad|S, ow | Saev
Wet Tost .
A {3 ) HE gl &l
e Middls |72 28 |0 %] gl %)
Temperature Finl - *4 ‘E j 5 1 4! iy
" Average [Fe iel =) (59 |5 gl &}
Dry Test
v Initial 75 |75 L 37} 18 |
W
- Migdls | 75 s 77| k2 T:f
Temperaure Final s Ko P Y e 44
i Average | O3 e 7i 53 DE Ko gk ‘]
[ () ) i) }
V= h 993,983 | 945 | 988 | 991 | 995
Vi [Pn + ()
13.6
Average Y= » q Eﬂ




Qrifica Manomatar
Setting, Delta H
In. HA)

Gas Volume Wet Tost
Vw, ;L. f.

METER BDOX CALIBERATION

Date
alibrated By :
ny Ges Meterbox ID :

Barometric Pressure, Pk =

Gas Volume Dry Gas Meter

M Final
M Initia|
Vid, cu. ft.

Walt Test Motar
twDeg F
twDeg A

Ory Gas Meter

Outflat, tmo 1}
Z)
3

Dry Gas Meter

Inlet tmi 1)
2
3)

Mean tn, Ce
e

gF
Mean tm, Deg A

Rezulis :

Avaragas :

Vacuym = 0.0
010 Q.10
Meter
5000 5. 000
|05 062 810109
00,000  B05.082
h.082 8047
K Kk
538 £39
a8 411
89 L
() 821
21 85
23 a7
O a9
& 84
=51 554
1.0049 1.017
1.7

In. Hy

.10

5. 000

915.164
10104
5.055

20
21
9N

o8
a9
101

95
555

.06

D&/08/98
Jlﬂ'l

274

0.0

&.000

220,215
915164
.05

&1
&1
81

1
102
103

a7
=1

1.029

in. HY

0.10

2.000

- 525,284

920.212
5.069

&0
540

L
£1
£

103
103
104

o7
B5¥

1.01E

0.10

3.00)

830,346
§25.284
5.082

ed
340

91
21
a1
103

104
104

557

1.018

L



METER BOX CALIBRATION

Date : 06r08/95
Calikzrated By ; J.G.
Dry Gas Matarhox 1D : K2
Barometrc Pressurs, Ph = 2741
Yacuum = 0.0 in. Hg
Oriflce Ktanometer
Satting, Delta H
in. H¥) 0.20 Q.20 020} 20
Gas Volums Ywat Tast NMeisr
vw, cu. ft. 5000 5.0Q0 5.000 5000
Gag Yoluma Ory Gas Mator
M Final g35.560 040624 2 BALGET  9EQ.7ER
Minldal S30.500 935565 D40024  DALGHT
vd, cu. fi. 5.065 5.059 5.063 £.069
Wat Test Molsr
twidag F 79 a0 BD ED
twDag A 534 540 540 £40
Dry Gas Mater
Qutlet, tmo 1) =3 a1 a1 g2
2] 2] | 81 82 a2
3] 1Y | 91 =4 a2
Dry Gas Mator
Inlat tmi 1) L=} a7 100 102
2 95 o8 101 104
] a7 100 102 104
Moan tm, Deg F B3 25 G5 08
Moan tm, Dag A 553 655 =123 558
Resuits :
Y= 1012 1.015 1.0497 1.018
Averages :
Ym 1.018

in. Hy

0.20

=R LY

- Bhh.H2g

D5, 766

1018

0.0

5.000

060,505

655.028
5077

105
105
105

g8
BEE

1.018



METER BOX GCALIBRATION

Data : 0ar0n a9
Callbrated By : J.C
Dry Gaa Meterbox 10 K2
Barcmatric Pressure, Fh = 2743
Vacpum = Q0 in.Hg
Oriflce Manometar
Setting, Calta H
In. H2D 0.30 0.30 0.30 0. 30
Gas Yolunre Wet Test Meter
Vw, co. ft 5.000 5.000 5.000 5.000
Gaz Volume Dry Gas Meter
M Final g66.054 971113  97TBATS  B81.252
Miniklal S561.000 9585084 871113 ©76.179
vd, cu. . 5.054 50509 0. e 5.073
Wet Test Mates
twDag F 80 20 80 Bh
twDeg A B4 540 240 540
Dry Gas Mator
Outlet, tmo 1] =) 20 g1 £l
4] a 21 91 a2
3 L F o g1 a2
Cry Qas Matar
Inlat tmi 1) gh oF 100 105
F 4| a7 249 102 103
3 e[ 100 103 104
Mean tm, Dag F a3 95 a8 08
Meaan im,Dag A 553 555 55 558
Fazuits ;
¥ a 1.012 1.014 1.016 1.097
Averages :
¥m 1.018

in. Hg

0.:30

5000

- 986,332

981,252
5,080

91
92
g

gl
104
105

BB
558

1.016

0.30

5,000

9481.415
gRE. 332
083

P 1S R

108
105
105

64
58

1.017



METER BOX CALIBRATION

Date : Q508190
Calibratad By : J.C.
Dry Gae Weterhox 1D : K2
Barametyic Preasure, Ph = 2748
Vacuum = 09  in. Hy
Oriflce Manomaeter
Setting, Delta H
in. H20 (.60 050 0,50 080
Gas Yolume Wat Test Meter
Vi, cu. fi. 5.000 5.000 5.000 5.000
Ges Volume Dry Gag Meter
N Finak 858 581 001 670  1006.754 1011 842
M Inltlal 961,500 996,581 1001870 1008754
Vd cu it &.081 5.0880 5.084 5088
Wet Test Meter
twDeg F Fii " &0 &0 80
twDeg A 538 a0 540 540
Dry Qas Matar
Outet, tmo 1] &1 B2 o2 g2
2] o1 B2 8z a2
3] oz 92 az 82
Dry Gas Meter
inlat tmi 1} L2 101 102 103
2] 1M 102 102 104
2] 1022 102 103 104
Menn tn, Deg F 0 oy a7 a8
Mezn tm, Deg A 556 S57 837 558
Results -
¥= 1.014 1.012 1.013 1.014
Averages :

1.014

.50

& 000

1016.925

1011.842
5.083

80
50

B2
£3

104

108
105

1.014

.50
5.000

1022010
108,925
&.085

80
540

g2
0z
83

105
1086
106

ag
589

1.017



METER BOX CALIBRATION

Date : DG/08%8
Calibratad By : J.CL
Dry Gas Meterbox 10 ; K2
Barometric Pressura, Ph = 2743
Vacuum = o0 In Hy
Qriflca Wanometer
Getting, Deita H
In. H20 075 {075 075 075
Gas Volume Wet Test Meter
Vi, cu. ft 5.000 5000 & 000 E.000
Gas Yolume Dry Gas Meter
M Final W27 AT 1032.266 10373687 1042.467
M Imitial 1022100 1027177  10332.366 1037367
Vd, cu K. 5.077 0,069 5101 5100
Wet Tost Mator
twDag F B0 20 g0 g0
twDeg A 540 540 540 540
Dry Gas Mater
Qutlet, tmo 1) a1 oz 52 &3
2) B g2 a3 a3
J] 27 a7 £3 B
DOry Gas Mater
Inlat tmi 1) a7 102 103 T4
2) a8 103 104 105
3) 102 103 104 105
Mean tm, Deg F 95 o7 &8 =t2)
Mean tm, Dag 4 555 BET 558 559
Results -
Y= 1.070 1.012 .01 1.013
Averages :
Yo 1.012

Ini. He

0.75

5.000

1047.571

1042 467
5104

80
540

03

o4
84

105
105
106

gLy,
560

1.013

0.75

b.000

1052.678
1047 571
§.107

106
106
108

100

1.013



METER EOX GALIBRATION

Date : 0B/08/99
Calibrated By : J. 5,
Dry Gas Materhox |D : K2
Earomatric Prggsura, Ph = 2743 in. Ha
Vacuum = 00 in.Hg
Qrifics Manometar
Seiting, Delia H
In. H20 1.00) 1.00 1.00 1.00) 100 1.00
Gas Veolume Wet Test Meter
Vw, cu.ft 5.000 5.000 5,000 5.000 &.000 5.000
Gas Voluma Dry Gas Meter
M Final TO0SB.080 1083183 1068272 1073379 107B.488 1083504
M inltal 1053000 1068.000 1083183 1068.279 1073378 1078486
Yd, cu. ft. 5.080 5.083 5,065 5.100 5.107 5113
Wet Tost Mater :
twiheg F 1] ao ad BO 80 g0
twDag A 540 540 540 £40 40 5440
Dry Gaa Meter _
Oubet, tme 1) BO 91 Y, B3 94 4
2) 20 g1 02 53 94 9k
k] | 2| 81 o3 B B4 a5
Dry ias Mater :
Inlat i 1) 101 102 103 103 104 108
2] 101 102 103 104 104 106
3] 102 103 103 104 105 106
Mean tm, Dag F o5 a7 ge 99 95 100
Mean tm, Deg A bbb aa¥ =t &559 555 S5
Results -
Y= 1.008 1.00% 1.011 1.011 1.011 1.012
Avarages :
Y w 1.011
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50, ROTAMETER CALIBRATION

Lastcal | oL i 9% gy CL). pawe: [I-70-99 EF:GUﬁﬂJI.TTIBD

Menufacturar . SKC-WEST
SKC ACCUFLOW Digital Flow Calibratar; Model 712

8N 311325

Barometric Pressurs ;0 48 “Hg Temperature ;o 9
RUN#® &0 CCAINLITE 100 SCHINUTE 150 CCMINUTE
DISICAL WOLLME DIGICAL WOl LIME HEICAL VYOLLE
1 52,0 j28.0 13%5.0
2 28,2 {219 135, {
3 4.9 75, | i35.%
4 55,2 122.9 185, 0
o =N [2R.] 135.3
6 55 (25 185 (.
7 54,2 i25 5 (45, %
g e 12%8.3% J95 F
5 55,4 N 185 .{
10 S8, 7 (&, 4 155,
AVERAGCE 55,1 ceimin 7.7 ocmtin| 1575, :5 sedrmin
SETTIMNG cemiln
0 GO
ol
150 [35.%

Rotomeder satting for 100 co/minute basad on regression with this data.

100 CC / MINUTE =

L2




S02 Rotameter
20=Moy-95

200

150

Fotamatar
100

502 ppm

Ragression Quiput
Constant
5td Err of Y Eat
R Squared
Ma. of Obsarvations
degress of Freedom

X Crefficient{s) 1.258
Std Em of Coef, 0.04 834874226

150 20

2.2
42217865847
Q.90970364173

4
P



P e e e -

TRACER GAS TRAIN RESFONSE TIME

DATE - ”"Z!f"qﬁ
Elapsed Time S0, 804 S0,
Cong, (v.) Core. fv.] Cane. i)
00 28G e 502  SO7.
16 . 24O L 23S 275
30 | Ofa b2 . Ot L D a®
45 I, Ol X E
60 L0 el Tallyl
75 r 0 Fa s} 0}
80 1'1_:|"-:'¢|!'r .ﬂ:’i P XIS
105 LO03 L £300 ) L 02
120 ==y W= 4]
136
150
165
180
Inltizl Response f ‘_3 {7 {7
85 % Ftuspunsg 35{ ?L‘—.'_ ’J}-&
Flow Rak /.5 L3 1.5
CEM GAS TRAIN RESPOMNSE TIME
Eepsed | G0 [ CO: | CO: s Oy co CaQ co
Time | Cong (v) | Cana. (v} | Cono, (w) b Cane, (b | Gos v | Gone fwh | Senc v | Cong, o) | 0o irg
weae | 4 | gl ] G906 | S00 | Soo | Sob | 8a | L so%!l S0%
B A& | Y8 e ALS] 55T | Sk |,202 ) 1209 . 267
B | 2o b o] 2pu i ove]| 224 133050 050 W0kt
% | Lol i3 1 R09] B RUp oS | el |wetd
B | oE | ofSo i ads | Sip| cBlol B oo g ] ol |, o0
| eBZ] o3| c2F Bi3| %R B2 oo | oo |, o0l
W ol o2 o3B30 s L3 love | oor | oot |
™ | et o | ot 1830 L3 LEREOe0 | om0 | ooe
120 | pes5] . ow0s | Land [ LF3) LR | R ow | oo | 000
1358
5}
1E86
T80
Wk
RErAEHN1 Bk
25t
Flow -
Ratg




ORSAT ANALYSIS DATA SHEET DATE - H*Eﬂrﬁ?‘f}
Gaa 1 2 3 AVE CONG TANK I
lo 1o [ O 1o | N 933
*l o |o g o | N,

e O O O N

“lizd | nd |12y lpd | r2d e 52849
“ lizs lrs | 125 |nrs |izst

“lst |50 | 2. | 303 |5.08

CRlzrho | 2o | 20 |20 | os i us2.
% lai.o 1504 oo | Ast | Zhoo

“Wilss lgs |35 | 35 |3.9!

el b2 1 63 | &3 | 623 ] 625 e 21084
© 12 e | ez | ezd .29

€O | 20 . 0 2.0 Lol | Z.0!

oo,

0z

GO
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C ANALYST:

Scott Specialty Gases

Shipped

Frami LONGMDONT co sl
Fhone: ZIQ%-242-3700 Farg IO0-—-77F3-74'79
CERTIFICATE OoF AMNMAL Y51 5

CREREY & ENY MEASLREMENT FROJECT #: 0A=-34135=-005

FOW: YERBAL
C/0 ED WADINGTON ITEM #31 QAQZ24%i20 sl
X730 M. FELLEBRINDO DRa DATE: &/,24/97
" TUGBOM a7 85747

—_———a —— - -

AMNALYTICAL ARCLRARY) +/—24 .

CYLTMDER #r AALZINE4

FI_L. PREENURE: 2015 PSIA FRODJCT EXPTIRATIONE & 728 200
BLENDO TYFPE : EERTIFIELD MASITER LGA5
RECQUERBTEDR GCAB ANl VRIS
COFPONENT L EOMC _HOLES | ~IMLETY
CarBON DIODXIDE b.2 x e 2 %
CAREON MONOXIDE 2. ¥ Z.M T :
ONYGEN b, 2N A e 24 '
NI TROGEM BERLANCE BAL AN [
T
lw
o
el '
H‘.;:.J:l'. ] ’
"Hﬁ-""p. ¥ w
.. rr
1
! CEA 590 201% FSIA '

IGNA BEEHLER




E]AIH LKL 1

GASES FOR AESEARCH AND DEVELOPMEHNT I AIH LIQ.UIbE ‘ !
F ~S5a549 SA40 . ThE .*:

s bas vilL A% —

1451 THORNE RD.

e 0859} pat 0P o ~-9F ? TACOMA, WA 58421
maeunens _GE /Paraméap eRe TEL: (206) 383-3637
Roquiaslad Anadyzed

Hyiogen o
!'-Jlt__ﬂan M . M .
Afﬂﬂﬂ ' THE ONLY LEABILITY OF THIS COMPANY
i FOR GAS WHICH FAILS TO COMPLY WITH
Cartior Monaide | 8 5oty THIS ANALYSIS SHALL BE REPLACEMENT
Methane THEREOF BY THE COMPANY WITHOUT
Oxygen g/ | a5 EXTRA COST.
Helium
Gt Dimide | 12.8% | \2.46f DO NOT REMOVE

L THIS TAG

SGHE



i Scott Specialty Gases

Shipped  SB0 WEAVER TARE KD
Fromi LOMGMONT CcO giasnl
Phana: IOT—443—4700 Fayz IUS~772-T67T

CERTIFICATE QF ANALYEI B

- T I T —_

EMERZY & ENYV MEASUREMENT FROJECT #: OB-38135-007
PO%: VEREAL
£/0 EC WARIMETON Y¥TEM @W: S£BUOERCHO L0441,
B7I0 M. PELLEGBRIND OR. DATE: A&F24797
TUCSON Az 95749
CYLINDER #: AALTLISZ ANALYTICAL ACCURACY:s +/=~2%
FILL FRESSURE: 7015 PSIA FRIJDUCT EXFIRATION: &7 24 72000
BLEND TYFE : CERTIFIED MASTER GAS
RECLUESTED CAS ol YS IS
CORPOMENT e CONC P ES ~ANOLESY
CARBON DIOXIOE =1. ¥ Z21.0 %
CARBON MONOXIDE 8.5 % A.51 " .
OXYEEN 21, s 2.0 %
NITROGEN BaLANCE ' BALANCIE
! L4
™ " * !
_.-I!
LEA 570 2015 PsiIA

oy

ANALYE T

DIfNA BEEMLER
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Scott Specialty Gases B T DA A
- - A e st s

BO0 WEAYER FANK AD LONGMONT,CO BORn 1 Phe; au:puznuu G ﬁ"b-':"él'ﬂ & Sl
P o i

CERATIFICATE OF ANALYSIS; Interference- Fruu Mul tl—ﬂnmgunnng EFA Pmtn&ul G!! u

%.r

Cintomar Azwmy Laboratory - © Piject Na.; M 416001 °
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This ia to certify that this lot wee teated and found to comply
with the specificatiens for thls product. Tha follewing are the

actual analytical results ghtalnaed:

TESTI

Aldehyde

Azpay

Color

Density [g/mL) at 25°C

Description

Fluorezscance Background
(22 Quinine Sulfate)

Identiflecation

Ieopropyl Alcohol

Mathanol

tptical absorbance at 35anm
at 3adanm
at 33d9nam

Pesticida Reslidoe analysis
(as Heptachlor Epoxide]
Rafractive Index at 25°C
Feslriue after Evaporation
Solubility Iln Water

substances Reducihg Parmanganats

Titratable Acid
Titratable Base
Watar (H.0)

ACTUMAL ABALYSIS

D.00HE%

9o.8%

& AFHM

g.728851

Clear, Colorless Liguid
Hot Mora Than 1 PPB
Pags Test =
0.01%
0L.O03%
0.001
0.0%

0,89

Kot Mare Than 10 ng/L

1.35ad

Jd.2 PP
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.00l Heg/g.
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CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM
Date; 1= 4~ 2000
Analyzer; Make:  HORIBA Modal: _PLR 2000 SN: _ 407069
Calibration by:_€ blod) madom) |
Cal ez Flow: _1.5 SCFM ~ Measured by: Romeler
BP;_&'.%:D Inslrument L;__PRINCD
Temp: {-F' Inetrurment [
Auglyzer last calibrared;_ {120~ 9% gy £ L«Jad};ﬁ ?:QJL}
Cylinders: :
1. 4 1A ‘-in&TS Concentration; O0.00 v Co, Cyl Pmﬂﬁ.:_{?z_ﬂ_?sl
Centified by P1e. LA_QQI.DE Diate: qulﬁE_.Jl‘?‘E_
2 % QL S52544 Concentration;_ 2.4 % €O, Cyl, Press.:
Cerified by Pie 'L.J_ﬁumE Date: ‘-"i'}ﬂ?’ 3%
1. 8 RRL Y52 _ Concentration;_21.0 4 CﬂiﬁiPmm:ﬁPﬂl
Cenifid by Seomt SPEcgy Gases  pae slisley
a & DAL 721084 Concentralion Lo 25 % €O, Cyl Press.; 1,920 paI

Certified by; &g‘n &EEIHL.T:J GHEIQ Dafe; 5,{'!5!5’1’

Analyzer! Calibrated Range; {250 % Ouepot: _ $-1.0 V.

Flow: _1.5 SCFH Muessured by: _Rotameter

Calibrativn Results

[Folnl[CYL] % EXPE GTED ACT UAL AL, % [|POTEMTIOMETER
# | # | co2 [METER ]| OvM | WMETER | OVM _|METER| DWW | OIF, [ UNAGY.
1|7 loo06]00.0 |.000 (020 | .002] 0,00] 000
21202y | 485[.480 495 | Has (4.0 Yl N
S0 YO |0 |2 S| grzs| —
14,05 ]280]980 252 | 257 — I /
81 1jcooo]oool podlos.of oo, — |—

S= 11,494




{0, Lincar Regression Results;
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O, ANALYZER
MULTIPOTNT CALIBEATION REINORT HORM

Tlata: !"‘ " 2007

Analyzer: Make:  TELEDYNE Modal; _3204 SN, _ 37400
Celibration by: £\ L-Jﬂ-.drmfﬂrﬂ
Cal Gas Flow: 1.8 SCFH ~ Meazured by: Rotamater
BE_ 20 .30 Instrument ID:_ PRINCO
Tempi__ (o) Instrument ID;_TR

Anglyzer lost calibrated;  }-720°89 By C. %Jﬁau"m.ﬂ Fary

Cylinders;

no# T¥ 349373 Concentration:_ O0.00 8 0, Oyl, Preas; JI?)S_} iy
Certified by;_ CUE L1GUIDE Date;, 9 /22109 )

2, # QLS2544 Comcemration: J2.30 w0, Gyl Pr-:a:]..*._Lrﬂ_PEI
Centifisd by A2, 14GUIOF: Dare;_Q/22/98 |

3. 4 ARk 52 Conecotration:_ 2. O % O, Cyl. Press.: qaj PSI
Contified by Soom SPEIATy Gases Date:_Slisfa7

4, # BRL 23054 Concerdration:_lo. 24 1 0, Cyl. Press. 1220 par

Centified by Seon Seecimy (Gases  pute Sfisley

Analyzer: Calibrated Range: _ 0-250 % Dutput:___ (1.0 V.
Flow: 1.5 8CFH Measured by: Rotameker

Calibration Results

Point [CYL] % EXPE CTED ACT UAL ADY, % |FCTENTIOMETER |
¥ # [ Ll METER CwAd METER DvKW [METER] Dwvid | DIF. | UNADLL, AL,
111 (oooejoon [pad | oog| 000 — | — ~ 7
2 12 2.5l 1.5 [ 800 | 12,5 3] — | — N
st (2o o ae | 28| — | — AN
14N | L2 [280 (6.2 |25 — |- 7 |\
& | 1 106.00[006.0].00000.8 [wod |~ |- ' ‘

£= 2,49



(), Linear Regression Fesules:

Y=hX+B
Sope (M) ~__-0BHUT {3 Z

Y Intercept (B)=_ OO [ 3D

Correlation Cocicient (1 = 39447 37
n=_ qq:{qg? L]f

08
0.5 /’
0.6

Z;i 4
17
Tz
| J

i

2.5 5 7.5 i) 1.5 L5 (i 20

EPA Span Value = + 2.0% of 25% CO, = ¥ .5%
Cul Volis = Cal Volt Cone- $td Cone = £ Cone ill = + A%

F29 = 720,992 -2 = — 008 = ~ 0733
782 ¢ (5305 - 624 = Lols - L ZLO
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Drate;
Analyzer: Muke:
Cabibrution by s Ld-m’.-f.v-.sm

CO AWALYZER
MULTIPOINT CALIBRATION REFORT FORM

|- 2002
HORIBA

hodel: _PIR 2000 SN _ 408005

Cal das Flow: _1.5 SCFH Measured by Rolamweer
pp._ 30.30 Instrurment ID:_PRINCO
Temp: G? . Instourment [D;_ TR
Analyzer last culibrated; FF Zo-99 By: () {.f.,hf!{-'hq
Cylinders: S
1L # [ X *ICI 213 Concentration:_ 0. (0 2% OO0 Cyl, l&m-;lﬁﬂpﬂl
Certified by:__ (112 Laguine Dl 9f22]9% |
2. #_CL 59549 Concentration:_ = 0% 5% €O Cyl Pross.: L,L‘:?{;' PSI

Certified by: ﬂ], £ LIGULDE

Anahzer:

Lhule: QI“‘EE JEE

i AAL 1152 Concentration:_ 7. O % OO Cyl Press. L?{%) Psl

Cartified by: EM Eﬁgwﬂgf_' E%EﬁEE Dhate: 5_“5!51

¢ RARBL  Z10%4 Concentration:__ 7x .0 | % €O Oyl Press: 1320 py
Cerdfied by: Soovy Ofeomy QASES  Dme Sirsfey

Calibrated Range: 0-10.0 9% Output:_ 0-1.0 V.

Flow; 1.5 8CFH Measured by; Rotamoter
Calibration Resulls

Boim|[CYL] % EXPE CTED ACT UAL ADL. % IPOTENTIOMETER
# | # =3 |WETER]| OvVM | METER | CVM |METER| DWVM | DIF. [ UNADJ. | AD.
T[T ]oooe|ooo [.ooo| aro] 0011 000] o] [\ /
21508 [508 [.508 | €<ngl a9 s |LSR N 7

T3 g = [95.1.951 | 20 .50 — X

T *12.01 | 20.1|-201 |A6.1]. 202 ] — AN

517 06.00/00.0|.000 | oo 00| — |— 7 \

S= 5007,




O Linear Regression Resulis:

Y=MX+B
Slope (M) = - 3T B

Y Intercepr (By=_ + @09{a 119

Corvelation Coefficient 1) = _ + 33371 8F
= 239999 2,

1 | !

1.5

0.8

0.7

A
T

03

02 b

Q 1 2 3 4 ¥

] T i
EFaA Span Value = = 2.0% of 10% SO = 2 2%
Tl Volts = Cpl Voll Cone-SI1d Cope = + Cone DfF = £ A%
Agh= 2,50 - 4% = —.0W0 £ 70D
= . 1DG

LT L ORDT Z.0h= ,, Ol0
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50, ANALYZER
MIM TIMINT CATIBRATION BEPOINT FORM

Date: |"' Lﬂ"?.ﬂﬂ_ﬂ'
Analyzer: Make: HORIEA

Model: _PIR 2000 SN

48301%

Calitration by:_€ 1 LJatdina £oal
o
Cel Gas Flow: 1.5 SCFH

Mewsured by: Botameler

BE: 30,30 Instrument ID:;_PRINCO
Ambzarfe;: Ina.libmtz:ﬂ [{-20-9S gy C{Tu?wiﬁr
Cylinders: ~ _
L, ¥ TK 19973 Coneentrgtion;_ OO 00 % 80, Cyl. Press.! |5i] P51
Cartifiad hy; &]E uﬁlﬂﬁﬁ Dhite: 9123!93
2, # CLLYTS Comcentration: 1260 % 80, Cyl, Pessy_ 190 __psi
Certified by:__A1€  hlQuinE Date:_9/22/9%
5, 4 QLM YA127  Comsemaion: V110 86 80, ¢yl Press: |10 par
Certificd by: _ DCATT SPECIALTY GaseS  Due Shsfoy
6 i MO 57795  Comcemmation. S0 % 80, Cyl. Presss_ 1050 pt

Cortified by:_Scorr Deeamny Gases bue 5[15/97

Analyzar: Calibrated Raoye: 0-2500 PP Outpot:_ 0-1.0 V.

Flow: L5 SCFH Measured by; Rotoreter

Culibration Resalty

Pairt [CYL] FRM EXPE GTED ACT UAL T ADJ % IPOTENTICMETER
£ | # 202 | METER | OWM | METER | DwWM  METER| Cwid ] DIF. - UNACY, [ AWM.
10000 0001 000 gp.l| 00D — | — N /
2 |2 1260 [ 2o .5od | st s sel st o N[
23110108 708 [ Lo| o —1 — PN
AR AR R = I N
S 11 [ooco|ooo!l.coo|ho | Ml —1 — ;

\2Ue By



S0, Linear Regrassion Results:

TeMX+R
Sope (M) =_ « Q004 O F

Y Intercept (B1=_ . Q01 HIOD

Correlation Coeficicnt (r) = .El'l?[.‘:lq Bad
p=_.8999 L4

0.9

1N ]

—

0.

0.5

04 /

0.3

j v

IPA Span Vahwe = + 2.0% of 2500 FFM 502 - &£ 50 FPM
{al Wohs = Cal Yol Cong - 51d Cone = + Conc Diff = + A%

o= LTI9.000- 110,000 S 0o 70D
. - ) = k = —Laq:t"
189 « 497,500 - 506.0F - D 50

250 ) Tl 1000 L2250 L S0 L7850 2000 2230 2300
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Roger Purinton

From: Magna Kllaau

Sent: Thursday, Apnl 19, 2007 1236 FId
Ton Fagar Purinban

Co: Skjanshalt Sddimune

Subjeet: 5V F 3 S8 s

Roper,

Further to the F 3 valve issue:
al Qur drawing 3-2458 P00 is attached, The provious TAM approval drawing was based on the

valve dimrensions and caleulations shown Lherein, yielding nominally 2800 mm?.

b The 35 mm x 24 mrm openings (A2) dimensions appear to be taken from our drawing 2-9%-
0618, This drawlng shovs Lhe said dimensions Lo inglude 7° slip angle thru the thicknoss of the
vahlve [102457), The A2 dimensions usad do thorofore not reflect the actual opening dirmension
at the parting line side {which iz smaller). '

The nominal area of 2B00 mm2 was therefore caloulated from incotrecl input and shauld be
correeted. The correct A2 dimensions would be 33mm x 22 mim, which is alsowhat we actually
find,

A corrected total valve opening area would be

M Ao sl ares ealeuda lon, men®

Mew A total 2457.5
Same Al DA7.5
Mliowe Az a0

Ihe aclual At areais approximately 10% larger than the nerminal, but total actual valve area
would oewithin the revised +5% limits,

This way to solve the valve arca issue will regquire revision of the approval drawing 4-4238 POL
Lhal Oddmund recently sent you and we would prabably need to suppaort the change as owtlined
above.

Your carmments please,
Best regards,
Magne
--—-Dpgrinng g meldivg-—--
Fra: Roger Pudngan [imalie: EPurrleniijotulnoamsar.com]
Sandt: 18 aprl 2007 20:37F
Til: Kilebu Magre

Kapi: Faul Andrews: Holliday Jim; Skjgnshalt Oddmund
Emne: PE: F 3 L5405

o TW00T



bdclding Pawe 2 al'}

Hello Magns.
My resconses o the isswes

1, Lpor reviewing tue teat cata, from the certifizalion -eport, 1find tha: all the “uel loads ara nasrly 1
exact norinal weight. The fusl leads are based on 7 1hs of fuel per cubis foar of Frehos walume. By
1zealculating e firebox valame bazoe on the ad usted dimengion itis likely that the tested fuzl loads will
=41l be appl cable 10 the revised veluma | racall cacting EPA 12 agrac 4 this praposal far a Yeomont
caeting stove, =a in my rmind they established a precedent.

At he rramant 1 am quite tied Jp vt the Board Maesting. prascntations, cte. | will recalzulate tha valume
ard get back ta yeu by the end of the week .| don't @xpacl a protlaim

e anly other aption would ba chlaimng penmiszion from EPA 0 un seal the test unit and confirm tha
mieasu e nent. | ey don't want to go thas routa,

2. Bameresponse as o #1
d. Lamar heat =hiald is Ok

4. In strict technicalily the aow gaskat shoukd ke rur by FPA far approvcal Considering the sze is
gigalsr, 4 shoald provida an improvad taal. It add tion this is past the peint of combe stizn s it would 2e
considered b have rinar relevanca.

Rayards,
Ruager

P& Which stove do yau wart 1 concer rate an next?

Criginal Message—----
From: Magng Kilebu
Sent: Monday, April 16, 2007 10:23 AM
Tai RBoger Purinton
Lci Paul sndrevesy Jim Hellliday; Skjenshalk Sddmund
Subject: F 3 USAds

Hello Roger,

Flaase find attached updated wersion of our updated EPA QC records for F 3
LA,

Oddmund recently sent you a revised approwal drawing package Tor Lhis
product.

W have now become aware that the real maximum opening area of the
prirmary air valve is below the rmlnlmum af 2660 mm?2 following from the
nominal of 2800 mm2 shown on drawing 4-4838 P01,

The valve is diffficult to measure, but we have now found o method we think is
slafficicntly acourate,

We sepam to have two altern atives:

a) Rewize approval drawing 4-4238 again to show smaller nominal valve
opening (which iz probably what it has always bcen).

b] Modify actual valve parts to comply with dravwing.

195247



Ilelliny

IFage 3 of 3

We sregret this discoveny this late; we realize that you may have submitted the
revised 4-423F to the authorotles already.
Flaase (6t Us know what you think should be the naxt step,

fagne

R N N P TR NN R LU N

‘I'his message has heen scanned Ty F-Secure Anti-Vims for Microsoft Exchangs.
Fow mome inlermation, comnest o L Swwee secare can)d
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This scssaee has boon scanned by F=Seeare Anti=Yirus for Microsoft Exchange.
Ho- more information, connoet to g s w f-secure. comd
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Jotul 3 CB

U4 M4 1999
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Installation and Operating Instructions for USA 3
{nstaliation et fonctionnement pour Canada. .. . ....18
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1. General Information

The Cwuer's Manoal deseribes the installation and
pperaticn of the el 3 GB non-catalytic wood
heater. ~Iis haatar meets the .S, Environmenta,
Fratect on Aooney's emission limits for woodd
~ealers solo oo duly 1,1990. Jndar zpecific fes
conditions, $15 hoafer has shown heat oulput at
ralas rangig from 13,095 1o 58,553 BTU's per
hiar.

When inztalling, aperating, and mainkaining your
Jatul 3 COL cllow the guidelings Siven in these
instructions. Save thasa matractions, and make
Imem availablz to anyane uging the slove.

A number of areas of the U5, end Canada roguire
a bailaing parmil to insall 2 salid-iuel burning
app.iance MEPA 217 ¢Mational Firg Protection
Arggaiation, Standard for Chimneys, Frreplaces.
Vants, aod Sefid Fuel Buming Appiances ) or
CAM/CEA B-165 [Installatian Code Mo Salic-Fusl
Rurning Appliatces and Eguipment) may apply to
e irgtalladicn of solic fual burning appliances in

your ared. Vour Jetu dag er has knowladge of your

local codes and can pravide assistiznes in making
sur2 you- installation ja safe and lagal, Alse con-
lagt yoLr insurance representative, building inspecs
tor, o firce cfficials Lo determine what regLlations
ARRR N YoUT arca.

TheJehl 3 G2 has been tested and tisted 1o AMNS|-
UL 737, ANSI-UL 1482, and ULG SG27 by
Incheape Testing Services-Warnock Harsey ol
Middletan, Wisconsin.

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

©OANY uwes o fire in 2 hoyse represonls & certain
danger. With internze ovarfiring, tsmperamres on
. the surface of tha 3 OB can excesd 1000 degroas
F. (536 dograss G,

Campdy with iive following  guidedinos:

* Mever avetlive the stove. If any part of the slove
or chimney glaws, you are ovetldng, snd 8 houso
fire ar serious damage to the s1ave o chimney

- ¢ould rssut. Immediaraly close dewn thie air
cordrol i you notice this eondition,

+ Teach children that the stove is ol and must not
aa lowehed,

* Nawer Lse gasoling, gasollne-lype lantarm iuel,
kerosene, chiancoal lightar fuld or similar liguids 1o
start or "frazhen op® a fire in thiz healer. They can

icgnites with explosiva forge, causing bodlly injury or
aeath, Keep all such liguids far away from the
hiaatar while it is in gge,

« Nover Lse the stova Ifthere are combustible
gase i he houso. Cartain cleaning fluias, aghe-
sives, and pyints are a few axamples of household
products thal can produce combystiale gaszes.
Remermber, llw operating weedsiouea iz 3 soJrco of
"gpen flame".

= Avend creating 2 “low prassure” eondition in tha
room wherd Lhe stove |2 oparaling, such as by
operating & exi1aust fan or a clothes dryer, A low
pressurc condilion could cause poisanous gases to
be drawn oul of 112 stove into e rsom. You can
prevent a lovw pressure condition by providing
adequate ounside combustion ar wian 247 ot the
slove,

* Maver opeddie the Jedul 3 CBif it nas craskad ar
broken glass. Replace damaged giass only with
thes sraper 3 CB ylass panel availabio from your
Al dealer.

= Movar bumi irash of any kind in the stove.

* Keep combdlslible materials far away from the
stove.

* Merver modify the stowe in any way.

* O not dry alothes over s slove, since they
could fall and wgnite.

* Uz only seasened wood in your stove, Mever
use fireplace coal ar synthetic .ogs thal have nol
heen approved for use in 2 wood Stove.

= Alwiys wear prolectiva gloves when adding fucl
to the fire,

* T1is siove s nat approved far wze in mobile
homcs.



3. .ﬁ.ssembly

The 3 B must have the ‘our kegs, ash lip, and
door nandle ko installzd balora it can be used.
These itemrs ary packad Inside the stove, aleng
with & defachasle multl-purpose handle, a cample-
meantary corlzives ol uch-1p paint, and 5 plastic
by al screwes Tor component asembly. (Flgure 1)

* Carehully tip the stove onto its Side.

2. Postlan # "=g in & corner of the stove bottanm

and secire il oy thresding the 6 x 20 mm bells

previced inld thé bolt 1ole, Repeat this procedursa

fhl:.lr the re-naining three bolts, Firmly tightan all foyre
CELS.

Jd. Carefully ip the stove back up onto its lens.

4. Inskall 112 ush lp by hooking it onla the stove
front, ‘LSt el the front door, Secure it by Ihiaad-
irg the: 6 2 16 m bolt croviged into the ash |p bolt
b,

5. Screw the Fandle knob ontg the [ront door
handie. See zismbly sequences in Figura 1A,

-~ [Daar handls

MOTE: Cntoaal

shar Lo that rwiu’m__ﬁ Eiwal wazher
recuce Ibo heioht of  jneaaing  39E -— SPeser skeve
the 3 G5 by 2 144" wusher (fiber

are aynilable from Wecden kb~ ™ - Seraw
authanzed Jotal

dealers. Figure 14

4. Installation

Safety Motice

IF THIS SOLID FUEL ROOKM HEATER IS NOT
FROPEALY INSTALLED A HOUSE FIRE MAY
RESULT. FOR YOUR SAFETY, FOLLOW THE
INSTALLATION DIRECTIONS, CONTACT LO-
CAL BUILDING CR FIRE DFFICIALS ABCUT
RESTRICTICNS AND INSTALLATION INSPEC-
TION REQUIREMENTS IN YOUR AREA.

Flease read this entire manual befare you Ihstall
and] Lz your new stove, Failure to follow insruc-
litha migy result in property damaaga, bodily injury,
o aven death.

We recommend that you have your 3 CB instelled
by & prolessional Installer of salid fusl room heat-
ara.

Chooza A Flue Exil Position

Tha 3 CA may b vantad from the top, frem the
rear, or from althar tha right or 196 side. Whichever
flue exiv location i3 selectad, 5 cast wnackout
mist be ramoved in crder 1o install the chimney
pennectyr, The 3 CB-vory may be vented from the
rear orly—the cast knockout has alraady baen
ramoved.

You may rarmcve tha top or rear knockout by
striking it with a rubher mallet, or by holding & bloak
of wood against It and striking bhe wood with 2
hiarmmer.

The Jatul 3 CB comas aqulppead with g doubla rear
heat shield as standard agulpment,

[F de Eiwe b5 15 ba Installed in 2 rear-exiting
configutation, ramove the cover plates on the heat
shigld Using sheet metal sheers. Touch up any

re e ning sharp edpes with a fila.

Than, ramave the knockout from the rear stove
pata.

For a top-axiling stove, simply remave tha Knock-
aul fronm the lap plate,

Il you will Be side venting, first ramova the screws
that secure the top and rewmnmcva e top. Braak out
the appropriate knockouwt by skiking on the INSIDE.

CAUTION; REMOVE THE DCOR PRIOA T
STRIKING THE KNOCKOUT TO AVDID
BREAKING THE GLASS.




Plan Ahead

A saly stove instatlation involves severat olemerts,
including: {A) tne chimney connactor, (B) the
ghimney itsell, (2 Ihe connection betwean |he
chimney conneelor and chimnay. and (D) protec
ffon of combugtizle malerials in the vicinily of the
stove. Edach of theae elemants ia equaly imponant

for 8 safc Stove installation. Mo some sl insieNefion
FOU Bgd2 o wER 8 WUR Sdipher (0 comiweot tha e pis %0 tha
Stove, Ser instafaion Jab uelons on g 17,

A. Chimney Gonnector (Stove Pipa)

Chimney connector iz 4150 sometimes caliod stowve
pipg or flue pipe, and il is used 1o eonnect the
Stove to The chimnay. The chimney conneciar
should be §" diarmelar black steel, with & minimum
£4 gauge thicknoss,

Bo nof use atuminum or galvanizad steel pipe as a
thhmney connecter. These matedals cannat
withstand the extrame temperateras of 3 waod fira
and can give off toxic lurnes whon haateql,

Matching enamel pipe is available lor wolr 3 CE.
Conlact yeu Autharized Jelul Dealer for more
inlcmation,

D& not uge chimney canecior pipe ag 4 rhimnoy.
Chirmney connector sac:iuns must be attached to

tha stove's Nue exit ad 1o each other with the
chmped end toward 1he stove (Flgura 2),

T

Texesiard S1owa

' i
Figure 2 SEN

All Jgints should be sacurad with thras shest melal
SCrEws Lo srisure that tha sections will not sapa-

Fue Gea Ciracticag

" rate,

=

In the rear flue-exll configuration, he slave's flue

- axll and any stached conneclor pipo must be

supportad by either wall paus-through brackets or
c&iling pass-throwgh suppor brackets.

For proger oparation, the chimnay connector
should ba as short as possible. Horizonra! lengths
should have an upward slope irom the slave ot 1/4*
per loat. Avoid using maore than wo 90-degree
albows or kal runs of pips greater than 10°,

Mo part of the chimney connector may pass
through an allic or rool spece, cosat or other
concea'ad space, or through a floor or ceiling.
Whenevar possble, avoid passing the shimney
connactor (hrough a combustible wall,

Wall Pass-Throughs

YWhen your installation uraveidably requires that
the chimney connector paga through a combustible
wall to reach ke chimney, axtremes care must be
laken. Irthe LLS,, Ihe Natlonal Flre Protechien
Assatiation's publlcalion NFRA 211, Standand for
Chimneays, Fireplacas, Verls, and Solier Cual
Burming Agpliances, pennits four malnods lor
passing through a comBustible wall. in Canada,
refer 1o CAN/COA B3G5, Before boginning tha
installatlon, contact loca| building offlzlals to make
sure the proposed pass-hrough mathed mests
local building code requlrements.

A commanly used method 1w pass Ihrough a2 wall
directy 1o a masonry chimney requines remaowval of
all combustible materiel from at [Bast 12" around
tha entire chimney connector. The space is then
fillad witn at leasl 12* of brick areund e liraclay
lirer, Be sure o logate it so that he top of the
chimney connoctor will be at leasi 18" below the
¢ailing. To construct fhe brick pass-thoug, you
will need an opaning of 30" x 30" minimum, [} will
ke necessary 19 cut wall Studs, inslall headers, and
construct a sl frame to mainiain proper dimen-
sions and 1o hola the weight of the brick.  Minimum
-1/2" (4" naminal thick solicd bricks are to be
used, The fireclay liner (ASTM S35 or squivaient),
rilnimum 5/8" wall thickness, must not peaetrals
im& the chimney beyond the inner surfacs of the
chimngy flue linor and must be ionly carmented in
place. If it is neesssary to cut & hols in the chim-
ney lnar, use exirems Cara W keep it rom shaltar-
ing. Rafractory maortar inust be used ar tha Junctlen
w the chimney linar. Ske Figura 3.

Fiwa linar--____ F
‘"Wood elud 27 cleprance Fo
chimrey wall -—___
Heedar -._
-

Thirme & aesartsy:
12 of brick separetion from -
clay liner ko combesitlas <22 _

F.reclay lingr &8
mirmum o eguyalenl .-—""

Silisuppart =
Chimrioy wall ™™

Flgure 3



Figure 4 shows an approved ingtallation thet uses
a soction of listed solid fuct insu ated factory-built
chimney as & pass-through for the chimnay con-
nector.

Fira cley
llue linar
.;______}
[
— = Masanry
' ohimney
Trimcollear —— [ I'i'-'all pacer
Camnuny ' ]
erelgr —— ANl {0
- Sl | ~Watbend 1o
Chimney sactlon " 3 i m::j:{ra chimney
wilth 2' caarance -~ ‘jlu e
le; rernbstples T teod e Lead
Y, o

LT

' far framing spaced
2° Clearmnes: from
Mrasanty SaTney

Figure 4

The ch.mney 5651 on must hawe &n ingide diameter
which is 2" larger than Lhe chimney connector,
have & rminimum length cf 12" and must havo at
leasl 1" of insulation thickness. The chimnmay
gaection is insialled with at least 2' of air space
belwean the outer ch.mnay wall and adlacant
eornbasnhle maatals.

Sheet giesl suppont plates are used on both ends
of the chimney section 1o keep the connactor
centered. The apening around the chimney soe-
tch iz closed on both sides of the wall with sheet
steel piates and the chimney section is securaly
lastened ko the pleles. Festeners used to support
tha chimney sactien should never penelrale the
irhgr Tlue nar.

Sea NFFA2| L for cthaer approvad wall pass-
throunh methods.

B. Chimneys

There are hwa types of chimneys suitable for tho 3
CH: Anapproved mascnny chimnoy, or 4 safaby-
listad rasidential-type building heating appliance
chimry.

When selecting a chimney type and the location for

the g¢hirnay in Ihe houze, keap 1his I mind: | s
tha chimnay that makss tha siave work, not the
gtowa that makes tha chimpay work. Thia is ba-
cause a chimney actually creates a sucticn, called
dratt, which pulls air hrough the slove

fi

Saveral factors affect drafl: the hedght, sross-
sectional area, and temparature of tha chimney, as
wall a3 the proximity of surrounding trees o build-
ings.

In general, & short masanry chimaey on the cwte-
rl3r &f & houze will give the poorest performance.
This iz becauss it can be very difficult to warm up,
and in extremsly cold northern arcas it may not
wirrh gt all.

A tali masonry chimney inside the housa s aasiar
I3 keep wanm and will work the bast

This guidselihe gives the necessany chimney re-
guiraments based an e U3, national veda (MFPA
211} Howavar, marny lecel codes difter from the
nationgk cocle [ take inlo account ciimate, allituds,
or othar lactors, |1 ig mearlant thal yvou check with
your local building officlals o lind out wihat codes
appky in your areda belare constructing a chimney.

Masonry Ghimheye -

The minbm.im raquiraments for 2 properly on-
structad masonry chimnay o ode 1he folkowlng:

« The foundatlon must be large ahaugh to sUpport
tha intandad chimnney withoul setiling.

» The masonry wall of the chimney, [f brick or
modular block, mustbe & minimum of 4" nominal
n:ckness. A mountdin= or subble-stone wall must
be at least 127 thick.

= Tha chimney must have a firclay flua linsr (or
eouivalant) with @ minlmum hickness of 58" apd
must ba installed with retractory modtar. There
rust b2 at leasl 172" air space bebween the llue
liner and chimney wall.

« The preferred kraclay flua linar size has a nominal
gize ob 8" x @', and should not be [arger than 8" &
12%, If rownd kreday liners are used, the inslde
diatnater should be 8 and nst larger than 87, If an
axisting chinnay with larger tles Is usad, it should
be ralingd with an approprata [inear,

« N ather applianca can ba vanted ints the same
flue.

» An girt.ght cleanout door should be located &l 1he
base of the chimney.

* A chimney inside tha house mUst hawve at leas! 2°
of cleavance to tha combusthla srctua, A
chirmney culside the house musl have at least 1°
clearanca (o 1ha combugtible rlructura. Fira stops
must be installed at the spaces where the chimnay
passes ‘hrough floarz andfar ceilings {Figure S).
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Aemember that thera snuest e air space around Ihe
chirmfey, &nd ihat insulalion must ba 2 ar more
fram the chimney [Figure 6).

sit 0y From combuetille
okt | materi ond inaulation

Figure &

A chimney, whetlher masonry or pretabricated
metal, mus! be the requlrad keight abowvs the rood
or oiher obslruction for safely and for praper draft
operdlion. Tha requirement is that the chimney
must be at least & higher than the highest point
whers i1 peases through the roof and a least 2
higher than the hinghest part of the roof or sucturs
thal |5 within 14’ of tha chimney, mazsurad horizon-
taliy (Figure 7).

b0
! 'TII_‘II:I At leas 2 feal
At laast 3 feed i

Chimneys sharor bhan 14 may not provide ad-
equale draft. This conld result in smoke sgilling
Inio the room from Ihe duor o joinls In the stove or

' pipa. In addition, Inadequate draft can causa

backpuffing. A teo-siiong draft, on the cthar hand,
CEN CALSe 8xXcasslys temperaluras and can

Insulakea

shorten bum fimes. Extessive drafts can be
Comrected by having your dealer inslatll a barometric
dampar set al 31" of water column, If you suspac
you have a draft problem, consull your dealer,

Ligted Mota! Prefabricated Chimneys .

Whien a matal pretabricated chimney is usad, 1he
mEnaciurer's insiglliation instruelions must be
followed pracisely. Yeu must algo purchase Hom
the same manufacwrar) and install Ihe coilng
SUpPONT package of wall pass through, the *T
sechion package, Ihe flrestops (when neadad), Ihe
inslatlan shield, tha roof flashing, the ehimney
€ap, ete. Maintain the propar clearance 1o the
Siructure as recommended By Ihe manulacturar,
This clearance is usually a minirmum of 2* altheugh
it My vary by manulachurer or for certain comgo-
hants.

There are basically lwe melhods of matal ehlmey
installation. Gne mathod is ko install he chimney
inside the residence through the celling and tha
ool {Figures B, 9.

ITHTIE ] . \
ghlald Ligtad

dudmnay

Cuiling
Suppornt C ey
tonnesIor

L Frgure B Figure 8

The other method is fo install an extetior chimney
that runs up the autside of tha residence (Figures
10,11}, The componenis ilusirated may not look
gxactly like the system you purchase, bul they
demonztrate the basic componanls you will need
tor & proper and safe installation,

Liated .
chimnay = —

¢
1

I
Tec:——ll-__

Lited chirmnay
Chmney conrmator

Figure 10



C. Conrnectlan ta the Chimney

Masonry Chimnays

When connacling 10 & masonry chimncy, tha
chimney connector must stide complalely inside
the chimney thimble {or breach) b e inner sur-
faca of flue liner, Make surc the Sunnecior does
not pretrude past tha insice ol 1w Mue liner as that
will recuce the tlow area availakla fur the smaoke
and ulimarely cause proslems with your chirmney
system. The chimney connactor siwuld b€ sealed
into the thimble with refractory cameanl and the
cennector should also be mechanically laslkned 1o
the chimney, See Figure 12.

Flus— ——

Lhirniey connecins ..

Figure 12

Prafabricated Chimneys

Alwaia falicer the chimney manufacturars ingtnuc-
tions and use all tho compoaents required by the
manufacturar. Lo not tale ehdrtouts or use make-
shitt methods tor sacuring the chirmney connector
1z the chimneay.

Through a Masoney Firaplace

The 3 CE may be vented through a masoniy
firelace. Wilh the standard leqgs Inatalled, the
fireplace opening height must be at least 2% 142,
With the short legs installed, e holght must be at
loas 23 1/4",

The damper plate must ba aitner removed or
securaly ‘ixed in the open pesition, and the damper
opening around the conmeclor sealed with
sheelmatal and sealanl, The connector must
axtand abovo the tle liwr, See Figure 13

-~ Conneclor extends soowe k= linar

- Bamper pate ia removed ar leed
In cpea posillorng

— — Carmpet apening is scalad with
. Bheatmatal and soalany

Figure 13

Tha ehimney flue size rmus: not excead thraa tmes
o oross sactlional ares of the stove's Aue. ll the
fluc |5 larger than thig, an approvad chirmney
relining syatem shoulo be insfalled o downgize the
flue.

Firepiace instalialions mus! obaerve special claar-
HNGE FROUIEMEnts to surmunding tim and the
mentel as ilustrated in Figure 14:

[ — waniel

146" Trim
16"
= -
9"

Figume 14

I aedidition, Tireplace installations must satisly the
Neor proteclion guidalines specified in tha fotlowing
selion,

D. Clearances to Combustlbles

Floor Protestion

The stove must ba placad on a nan-gom biusiiola
floor protoctor swith @ minirum B valee of 1.1 that
cotonds at least B' hayond the sides and back of
the stovo and 186" 1o front of it Thig will resull in a
rinimum floor protectar skxa of 35" wide X 35"
daay (Figure 13a). The thoor protector musT mso
cover e area under any nerzoental sections of
chirmney connector ($love pipa) and must axkand al
least 2* beyond eithor side of the pipe (Figune 15b,

15!:}. |-l1l:ll'-|
g : i 5
- r_FH]J_‘I
wpfe O pE A N
l_ B! _ _
fo T TETLA T
16" 1[5
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| Flgure 15¢




Mewver put any type of flaar profection on top of
carpeting.

Alternate Floor Pratection

All fleor pratection materisis must bo non-comews-
tible (.., matals, briek, stone, minoral fiber boards,
etc.}. Ay organic matasdals (ie., plastics, wasa,
paper products. otc.] are cortbustible and mus! not
Be uzed,

! he Mgor pratectar spacified may rolude soma

. form &f Tharmal designation such gs R-yalue

..., [thermal resistance), k-tactor (tharmal gonductivity,
©or C-taator (Lhermal conductarca).

The £asiest means ol detatmining F o proposed
Alterrate Hoof material maats requirernents listed in
Ihe appliance manual is to idllow this procadura:

1. Carvort the spaaificatian to R-value.
a. f B-valua is given, no converzian is needsad,
b k-faclar is given with s required thickness
(T]ininches: R=1/k X T,
e, C-tactor is given: H=1/0.

£, [etermine the R-value of 1he proposed alamata
floar prolector.

a. Use the farmuala i Step 1 1o convert
values not oxprescad as 'R,

k. For muoliple layers, add R-valuas of asch
layer v detcrmine overall A-velue.

. 3. If the overall A-valuo of the system is greater
- Wan lhe f-vaue of the specified floor protecter, tho
allerruote is acceptabic.

EXAMPLE:

Tho zpeciflad flacr protecter should be 54 lngh
thick matarlal with & k-factor of B4 Tha sroposed
- alternate iz 4" biick with a C-factor of 1.25 over
18" mineral board with a K-famar gt 20,

Step A, ('ze formuls above to convert specifica-
Hong fo A-valua, R = 10k X T=1/84 ¥ 75 =893,

atep B. -Calcimala A of profssad systam.

- 4" brick of G-1.258_ therafore Abhck = 100 = 171,495
=80,

18" rmeneral bosrd ot k = .29,

theraforas R bd =14.28 X 125 = 431,

Tolal B Abrck Frmneral board = B8+ .431 = 1.231

Step C. Compare proposed system B of 1,237 o
specified A of A93. Since A is greaker than re-
guired, the systemn is acceptagls,

Definitians:
Thotmal conductance =G =. BM - _ W
(el (B (FF) () 4ok

Thermal
cﬂﬁﬂuﬂli'ﬁt? k= ':Elu:' dirshy = Wy - 1= (1))

WA Y itk (B gR 2°F)
Thiermzd
resigtance = R = A0 ES __jmd (W) _ LBw) ginchy

Rl W I} (e (°F)

Clegrancas to Adjaceni Combustible Materfals
Figures 19a-n on pages 10-12 give the reaquired
claarances you must maintzn om unprotectad
combustible materials or oblagz,

A comblstible s anything thar can Burn, and in e

vasa of stove installations, these combusiibles mey
it e visible, If you ace not sure o the combuslible
nadure of any matesial in the vicinily of your paenned

Slove installation, you should chagk with your lucal

firc aflicials. Remember that fire resistant™ maten-
als are conslderad gombuslible; they ane difficult to
ignite, but they will bupa,

It you have recantly purchased a home that has a
stawve hoatn im it that you plan to use, it is ex
tremaly impertant that the entire system be axar-
ened for salaty. Many older homes may have taulty
chimnoys, ar ArevioJls owners may hawve covered
combuslible walls ar studs with brick veneers. Heat
i5 eonductad readily through brlck amd ceuld ianile
unscen combushbles behind i,

Contact local building or fire oHiciels about resiric-
liens and installaticn requirements in your area.

Uzing Haal Shiefds to Reduce Clasrances

When ilixing a chimney connactar heat ghleld to
tarlce connector pipe clearace, it midst start 1"
abiave 1he lowest ciposed point a0 the cornecter
pice and cxtond vanically 19 8 point 26" above the
top surface of tha skove.

Double wall pipe is an accaptable aubsetiite for e
Pl haat shield,

Vilhan utlllzing wall pralacting heat shields (fwall
protectors), refor ra NFFPA 211 for proper constaoc-
lion &g sizing guidelines. Flgures 16e, 161, 154,
18] show clearances relatad to wall prolectors.



MOTE: THE CLEARANCES EXPREESED IN INCHES ARE THOSE AFPROVED FOR INSTALLATIONS |H THE
UNITED STATES. THE CLEARANGES IN PARENTHESES THAT ARE EXPRESSED M CENTIMETERS ARE
THOSE APFROYED FOR IN3TALLATIONS IN CANADA. DIFFERENT TEST STANDARDS FOR THE RESPEC-
TIVE COUNTRIES MAY RESULT IN DIFFERENCES IN THE CLEARANCE REQUIREMENTS.

| |

’ 32 (819 om) ] 20" (51 em)
34* (.5 om) '

oy |

_
|
{16 emb -
L f:_} n

o8 Figura 16a Flgure 15d
(GEcm)
Farallel inatallatwon, aingls wall conneclor, top vand. Cerner Installatien, singia wall connsstor, lop vant.
Ao cotnaator pipe heal shisld, no wall profaction, M connector pige heat sield, ne wall protection.
] |
| .
2" (66 cm) 14" {35.6 cm]
18" (46 cmi

R —— I

w | L\
. (3EEemy || i;::‘ ||

1 |L F Figure 16k

) Figure 18¢
Paralle Ihtallation, doubla well connector, top vent. Corrar Installation, doubte wall carneetor, top vend,
T Wl pheatae o, Mp waw grofaction.

| |
' I
T {156 B" [15.B cri}
16" 457 e}
— -
|; 1 } | 13
5.5 Cfri |‘_{:} r) {46.F cr))
El B EI
{15.5 em] l‘— —_— [15.5 cmy
Figure 16c || Flgure 161
Parali= Instaliation, douhble wall conrector, 1op vent. Cornar Inslalalicon, doplle wall connechor, 1op vank

WATH Wi Proefis . Wit wal protaction.
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6'415.5cm) 24" [EH.E Croj
16" A
(48 crmd
A — -|I-|'H-
= ;| | ,.l'
15.5 cnit 5 .
[ a5 _1,_ J
{66 zm)
Figura 150 Figuea 156h
Cerner Installation, double wal| Gannesior, baar vant Paralle! Insisfelion, gingle well connector, roar vant
1 verlleal eonnasior. to varlieal conrmchor. Mo conneclor pipe heal shisld,
Wauh wall prateclian, na wel grofection,
' I

&' 1155 em)

!
I
s 20" (BT em)
: |
I

1.5 e}
a Figura 18! ] Figure 16|
. Gornar Installatlon, singls or double wall connegtor, * Paratke] Installathon, goubky wall conrmelo, raar
rear vant to vertleal connmetar. Ao na) profackion. venl. With wal prefaction.
i ] |
2 18" fameryy | o) (GBSem)
60,5 cm) -
16" (48 ¢ | -
A1k
|).|
G
@' (Gomp ———
26" _

{E2 cmy Figure. 16k Flgura 161
Parallal Ingialatian, single wall connestor, Log Paraltal Inslallation, sigla wall connactar, rear
weniting through wall. Mo canmactor heat shisfds. wanilng Ihraugh wall. Mo conreetor Hegk steios,

ra wall prelaaian.

ra wal profaciion.
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T a3eml | ag 151 em;

Figure 16m

Corner Installstion, gingk: wall cannector, rear
venting through wall. Mo cannsatar hadf sk,
no wal! pratecfion.

|
27478 st 24" {8 iy
r I
29" [bE cr) h
- Ir
|| Figure 16n

Parallsl Il'lﬂalli'ﬂin;n, single wall gonnecior, gide
venting through wall. hio connectar kas) shialos,
M wal protoction,

Alcove Installatlons

When installed with double wall connector pipe and
with watl protection, the Jatul 3 OB ¢an be placed
in an alcove that has a mininum helght of 400
from the ceiling to the top of the stove and & maxi-
mum deph of 24" {Figure 17g), and that has a
iminirum width of 38" {Figura 17b).

[Maote: 18ce NFPA Z11 dor eriling clearance reduc-
tions with protcction.}

Wall Proleciron for Alcove Installations

The wall protector for an aicove must be nonsnm-
bustible, such as a minimum 24 gauge galvanized
steel or s equivalent, and must prolect the rear

—.— LIeled ealling
PEEA-thicugn

Hack veall shisid
musk exiand to
within 1" Irom the
cﬂlling; tuiﬁrlg nwas|
ha ghielded.

Double well connectar

12

wall and both slds walle of the alcove. The wall
protoctor must ba alevated 17 trom the flaor (&
provido an air 2pace and musl be mounted t allow
an &ir space of at laast 1° batwedn the ghiald and
the combustible wall.*

The rear wall muzt be pratesiod t& within 17 of the
ceiling. Tha height of tha alde wall prokctar,
inclieding the air space st ine bolkom, must ba el
least 43" and at lsast 15" above the stova tog.
(Figure 173}

Both side walls and the rear wall must be protected
fy the watl protectar. (Figurz 17b) The side wall
protection must oxtend tha full dapth of the aloove.

4 —_
[] x
- [rardio I : T
bemealig E‘" |:-|E|5 l:l'l"l:l 'Il
iy
(1EGakmp |
M

[3

i 1 i h} a5
1235 |::r:l1:|_ _I|/

— k-

" 155 T
S — - |

v ]  Figurz17h
Figures 172 and 17b: Alcove nstallatlen,

daubla wall cannector, top venL
¥iith double wall canneciar pipe, with wal' and cefiing
Eriteciion,




b, Operation

Eefore building a fira in your new stovw, please
rged the following saction ¢arsluily,

This stove is designed to bum natural wood only.
Higher officiancisas and lower emissions generatly
resLlt when beming air-driad seasoned hardwoads,
as camparsd to softwoods of 1o graen or freshly-
eut hardwoods,

Ly axrt burre:
eS| * Trealeq or Painted Weon
sGarbaga = Chamical Chimney Cleaners

s Cardboard  « Colored Paper

» Sohrants * Trash
+ Any synthatic al or logs that hava
not boen appiowed for wood sloves,

Burning treated wood, garbaye, solvents, colerad
Faper, enemicel ch mney clazners, ar trash may
resull In releasa of toxic umes.

Mever use gascling, gasaline-type lanicrn fus’,
kercsene, charcoal lighter iuid, or similar liguids o
start or “fresken ug® a firg inothis heater. Hagp all
such liquids far away fror the healer whila it is in
Lze.

Wood Storage

Wnan staring wood oltzlde, it should ba covarad
and stored off the ground to protect it fram tha
elements. Make certain theat the woodpila has
gnoc air circulation traudgh i in order to promote
{irying to aid in the soazoning process,

Ta obtaln the best performance fram youar stove,
wa ragammend using seasoned hardwood that has
bean diled and stored under cover for at least cne
- year. Buming unseasonad or wat wagd causes the
rapld davelopment of crecsola and reduces the
heat valua of the wood being burnad,

Creosote and Soot Formation and the
Naed for Remaval

When wood is burned slowly, it producos tar and
cther organic vapers which combing with sxpelled
moisturg 10 form creesote. These (reosole vapors
condansa in the relatively coot chimnay flue of a
Slaw buming fire. The crecsote thal accumulates n
the flua Is highly flammable and s Lhe fuel of
chimney fires. Ta prevent & diirmney lire, tha
Creesate neads 10 bé reinoved by swooping théa
chimney and flue connactor. The frequancy of
sweeping will depend on how you operate your
stove, but il is important to inspact the flue after

evany two weeks of use, &n aceumulatlon of 14" ar
anures on the sides of the flue or connackar | oon-
sidared hazeraous and shauld be removed.

In tha event that creosaore in your chimney or flue
conhnectur ignites, the resulting fire is often acoom-
panisd by & roanng nolse and a crackling sound as
flakes of burned cransote break loosa. If yoy
swspect you are having s chimnay fire, immediately
closg the draft regulatar and make sure the stave
oot 15 closed, Call the flre department and get
evensone safely ol of the housa.

Trying bo extinguish the fira in tne stove will not
hetp, In fact, il can make the matter worse by
allowing oxygen through 1he doar, which then
supports the fire in the chimney. Whan tha zoaring
&nd crackling have stopped, you should resist the

. temptation to open 1he door and look 2t tha fira.

The fire may have suliocuted, bul could rekindie
when you opan the daor; Alter a chimney fire, do
nct use your stave until the chimney and the flue
connecins have biean deaned and Inspectad 1o
ensure t1at no damage haa been sustained.

Ereaking in Your Stove

A casl irgn slave should be "broken In" gracdually,
Flve consecutive small fires must be built in the
stowe prior to operating the stove sonlinJouzsly.,
Each fire should be a billla larger than the previous
ong, and the last tira shauld be & full-sized load.
Allaw the stove to cool compietsly between fires.

It is mormal lor new painted stoves 19 amil a smel|
or even agme smoke during the first few lires. This
iz causad by the asagoning of tha kilgh bem peraturs
paint, and the odor will diminish with each hirg and
cwantually disappear. Opening a window or ckaor
mear tha stove will help provide additlonal ventlla-
tion and reduss the cdor,

HGT WHILE IH OPERATION. KEEP CHILRREN, GLOTH-
ING, AMO FURHITURE AWAY, DO NOT 2TORE FUEL
¥ITHIN THE CLEARAMCES LISTED PREV|DLSLY,
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Controls

This stove is equipped wih 8 permanent latch o
ogperate the door,

In addition it comas with a datachable handla ta
cperate the air controls, open and close tha door
for e ashpan, and tor removing the ashpan.

Front Door LaleR

The latch for the front door 18 conveniently located
o the left of the door'a cenler.

Hewver operate the doar handle without using a
prolective stove glove to prevent buming your
hand.

To open the doar,
it the latch a
quar‘m r=tuen counkor-
clackwise to the 3:00
a'elock postion.

[haaw ia cloesd when
handle is warical
(G0C a'Clock peositikan)
T opan, Tum couanar-
claclhwlas to the 3:0d
o'chock pealtion.

Ta close the doar,
press it fimmly
against the atove
front end rotate the
handle & guarar-turn
slockwlse to tha B:00
o'clock position.

Sac Figure 18.

Figure 18
{Lalch in open pozition)

Primary Air Conirol

The ellding primary cormbustion ali cantrol
(See Figure 19) is focated on e front paned above
the fuel l[oading door.

Sliding the conml o the
righl increases the air
. supply and tne heat.

Codlgr -————f= Hoiboyr

3liding it 1o the left
diminishes the' air supply
and the heal.

Slide the control Wwlly to
the right whan first
atartitg or raviving o fira,
of when maximum haal
ig required. Positlon the

Figure 13

14

cantrol in the middle or left ol the middia when less
heat is needad and when longer bum times ars
dosired. You will determine the best settinga for
your particular needs as you gain experience with
vaur slove.

Star-Ug Air Conirol

Thare iz a spedial air
sUpply for Lse durlng
gtart-up. The contrad
= lacated balow the
glass in the centar of
thi frant doqr.
(Flgura 20).

WARHNING: This
contral is 1o be
used only during
the initial {ighting
and kKindling of a
fira, and anly far a
maxhnum af flve
minutes.

RIS -alf———
Figure 20

Do not apen s controt o freshen or accskerata
the fire or during refueling. Cpening Wis conirol
can result in 8 dangerous overfiring condition which
ean damage Ihe appliance or ignile surrcunding
eombustible rmatarials. Newver leave the ghive
unattendad whila tha control is open.

Buiiding a Fire

Bulld the fira direcily on the grate. Do not use
andirens to elevate the flre.

A good fire will efficiently utilize your lusl, keap tha
glass in the door clean, kegp emizsionsg AR Creo-
gote to an abeolute minimum, reguite leas work,
and be very predictable..

A Soamd Foundahion

hake sure that Ihe primary ¢ombusion air control
handle is lully 1o the right ard Ihat the star-up air
control i in the open position. Open the front door
ahd cover the boltom of the stove with tightly
srlrnpled newspaper, CHES-CROSE 3 JENErOUS
dauile handful of dry kindling, such as =plit piecas
of sefap iumber, an top of the paper. If you don't
hawva scrap lumber, 2plit some of your besl dry
wiood down Lo finger-gized pistos and usa that.,
Flaca threa or Tour 17 - 2* split places of dry wood
an top of the kindling.

Ligkit the paper avenly across the front and close
[Fvs door,

Continue 1o adgd t" - 2" pieces of Spllk dry wood
unlil 2 healthy bed of glowing coals has formad.



You can nov add three ar four small-to-madium
pieces of wood. Allew this wood to burn for seye el
minutea. Once you are sura that the wood iz
burning welt, closs the slan-up air and adfust the
primary air contrgl 16 $et your desired heat oufput
leyvel and o maintain sale operating tempsraturss.
Moving It Lo the right increases the feat, moving i
tow the left decreases the heat. Avold gperating
the stave with the air coniral closea camplaely,

In order for sacondarny cembustion to oocur, The fite
nust bo well astablished with termperaiures above
1,000° F. (BO0 C.] in the fire box,

I e fivg dies owt, Ine causa ic most likely either an
insuticient bea of coals, ratducing the air supply too
500, or wstng wacd that |5 sither too large or not
sufficiently dry.

Ralaading

Meload the stove whila bt s stlll het and 1here are
plenty of hot coals to ignite (e fresh el Icad. It is
a pood idea te include a sma.|ar prece or two of
wiood Bl the baas ol the new ioad 13 help the stove
recoyar mena quickly to its operating temperature

Refoading Procedure

sAlways woal $1eve gloves when tending yoar
slona.

*Push the air contrad o the right t2 tne full apen
preslion.

Wfait a law seconds and open the door.

silzi 2 stove shovel ar gieilar tool to braak up any
remalning chasooal and lo drag some lisc
cmbors toward the frant where combusticn air
Zla)I=])

sLoad the fuasl (Smallar plecas frath,

wCleee he door.

“Wait 5-10 minutes and adjust the air control o
dasired setting.

Mote: Uf the charcoal bad prasenl at reioading lime -

ig relatively deep (2° - 3% and your wood is well
soaaoned, 't is posaible 10 add the Tragh lusl load,
¢lose Iha door and reset tne air conbol for 1he
desired heal autput rala within S minutes.

Qpen-Door Cparation
Alwayes uge the opional 3 C8 spark sereen (Part

i, JACH6E) when operating your etova wilty the
dooks Q.

WARNING: CPERATE YOUR 3 CE ONLY YWITH
THE FRONT DOOR FULLY CLOSED CH FULLY
OPEN WITH SPARK SCREEN 1IN PLACE, A
PARTIALLY OFPEN DOCRH MAY RESULY IN
OVERFIRING.

Ash Hemoval

Agh removal will be required every day or lwa
tluring narmal cperallon, and is most easily done
when the lire has bumed down to coals.

First, rsc o siove shovel o a similar tool 19 moye
asnes in the boliom of the stove so that thay fall
down into the ashpan,

To remaove the
ashpan, oate
Ihe ashdaat
under tha ash
lip. {Figure 21}

Uze Ihe mulli-
purpase handle
and rotats the
aehdeor lock ¢lockwias
to opan the door,

Figura 21

Taen, insert the pin cn the mull-pupyes handle
ML thes goehet on the ashpan and slide the aghpan
camellly teom the stove. (Figure 22)

Whon ramoving agh from g slove that ds Ih opeta-
tion, closa and |algh the door before taking he
ashes outside for pafe divposal. |t is always & good
idea to woar heayy protective gloves while remoy-
ing and disposing of the ashes Farm your slove,

Aghes should be placed in a matal container usad
axcluslvely lar gehes, with & kight fitting lid. The
closed contalnar af ashes should be placed sul-
doors, wioll away from all cambustible materials,
pending fingl dizpogal. If the ashes are deposed of
by bunal in soil ar othamvisa dlepersad, they should
b ratained in the closad eontainar unll all elndars
fhiave thoroughhy cocled.
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WARNING: LEAVING THE ASH DCOR OPEN
CAN RESULT IN A DANGEROUS OYERFIRING
CONDITION WHICH CGAN DAMAGE THE APPLI-
ANCE CH IGNITE SURROUNDING COMBUS-
TiBLE MATERIALS.

&. Maintenance

General

At least once a year, perfiorm a routine malnte-
nance check. A good time to do this |s whan you
&re cleaning the chimney and tha connactar.  You
ahould dean the chimrey and conneclor whanovar
accumulations of 200t and erececte reach 1/4¢
thizk, which mey ba saveral imse a year, depend-
ing on how the slove 15 aparatad. Make sure the
fite iz out and tha stove |8 codl before starting any
mainbenance procadiite.

1. Tnaroughly clean the entlre stove. Brush all ash
and 5001 out of the stove, It is bethar Lo brush out
the ash and s¢01 an 1o yacuum it out because
spot particles are small snough lo paas through
st vacuum bags.

2. In a dark roown, Lse & slrong light to inspec the
stove insicle and out for srecks or leaks at corners
and Jonts, Gracked parts should be replaced,
Laaks at joinks can be patched with stove fumacs
cementL

3. Chack the door and window gaskals for fight-
ness, Teo check the front door gasket, put a dallar
tall halfway into the stove, close and lateh tha deor,
and try pulllhg the doller out. it can be removed
gaglly | tha ceal is too louse, Check several spots
around tha daot, To replace the gasket, lift off the
door and bring it outdoors or place 1 on 8 protected
surface. Scrape aut all old gashet matarial and
Qacket carnednt.

Spraad 4 1/8" baad of gasket camand into the
boftem al Ihe graove and press in new gasked,

Tri off any excess gasket length. The ands of tha
gasket should rmest but not overlap.

Tha door raguiras appraximately 68" {144 cm) of
38" [8.6 mm) diamabes kow denaity fiberglass
woodstove gasket, The gaskst between the glass

paned and the docr receives vary little waar. The
best indication that it neads to be replaced ia

streaks on the glass causcd by alr leaking amund
the gaskel.

Tha top plate uses approximately 66" (168 cm) of
8" (9.0 mm} diameter low deneity fiberglass
gasksl. The ash compartment door USas approxl-
malaky 32* {80 cmij of 154" (7 mm) diamatar [ow
density fiberglass gasket,

115

. =Unacraw the two glass

Glass Replacement

Do nat abusa the glass docr such as by strik-
ing or atamming shut.

if tha stove's glaas is cracked or broken, you must
replacs [t kefore operling your slova. Carafully
remave &ny biokan pkees. Replace the panel only
with the comect Jotul replacemant glass, and do
Aot LSe SUbSILLSS,

sLift Ine docr off and bring i outside. NOTE: Don®t
losE the washar that i ureder 1he lower hinge pin. #
musl be vsed agaln whan the door ia einetallad.

-

+Remave all oroken e
glass. RN

retalners, ong frem
aach slde. Flgure 23

«Llean ofl lhe reaidual -
geaket material from
the doer using & wine
Brush il necasaany,

*The replacamsnt
geshet length |5 ap-
proximalely 41" - :
(104 cm)of 316"

4.5 mm) diemster high | 20 7

tansity fiberglasse gaskat and i3 set-adhesive.
Measure ernough gasket to go from the upper right
comer of tha glass, down the right side, aorass the
bolom and back up o the upper kefl somer and
thban bg-:k acnss o the starting point and then add
about 2°.

“Paa) off abaut 12 of the self-adhesive backing
&irlp. Stanting ina corner, apply the gaskat 1o the
groove on the door, meking aurs that the adhesive
is faging the door. Preas the gaaked firmly in placa,
Repaat pasling off more backing and applyling unil
you rgach your starting comer.

=Trim off any axcess gasket langth, It is important
that the ands meet closely buk not ovarlap,

=Canter the replacemant glase panel an the gasked
and reinstall the glass relRiners and acrewsa.

it I& extramaly important that the retainers be
tightenad & small amount al a imea and following a
pattern similar to gghtening e ug balts on an
automohbile wheel. They should end up equally
Hghterad anc not aver-tightered. Maks sura that
tha plass panel stays centarad |nthe opening and
does not sllp down. |t may be nacassary 1o re-



tighten cnee again aftar the siove has bean burnad
and tna new gasksat has been saatad.

Glass Cleaning

Frarm time to time, clean off the accumulated ash
from the inside sudaces of lhe glass panels. 1f this
fly ash is allowsd to remain on the surface lar
emtended periads, it could evantually cause the
glage (o becoma permanantly elehad ang soma-
whial cloudy. Any eraosobe which might depaslt oh
the glags will Buen off durinig the naxt hot {ire,

Mayar clean the glass whlla [T s hot and neeer Jss
ary abrasiva matadals to slaan the glass, Wanm
watet and a soft cloth or papst toweal ara usually all
that is required. Rinse thoroughly wilh clean water
after washing and dry completely betare buming
Wwour stove,

Special stove glass ckeaners are alsu aveilable
from your Jobul dealer.

Slgwe pipao

Flua adaptar

Top, back or slde plata

2p6 Hex Max2d with nuts

Replacing Baffle Plate and Burn Plates

It iz not vncommen for bafflc and burn plales to
need replacemenl after years of usc. Whethar they
need to be replaced, and with what frequency,
depends on how the stove has bean usad, Ta
repiace them, follow Ihis proceduse:

1. Clean the stove (see maintenance sechcon).

2 Hemove tha door to avold dameaglng it and for a
battar view ol the [htanior,

2. If the pura plates have to ba changed, [oosan
Ihe twa sorawes thal f3stan the balfle plata 1 tha
rear of the stova. Do nat ramoye ham. LIFE tha front
of the baffle plate, and usza a =crawdriver to remove
the burn plates. Install the new burn plates, and
lighten the bvo screws ko secure the battfle,

d, To replaca ke bafle plate, remaove the two
seraws that sacure 11 19 the raar of the Btove. Slide
the ballle plate out ganlly. Install the replacament
taffle plate and secura I with the two scraws.,

%, Replace the door.

NOTE: A technical bulletin fo help with this proog-
aure is avaieble uoon request,

* Put the flue adapier Inke the Aole you kave made in
your 0GB, Aligr sloks tn the adaptar wilh thase in the
firapiacs, inserl the stove pipe, ond mark the slais on i,
Ramewe stove piee gnd onll 14" holes wivare /Mamad,
Rapiace sfove pipe fligning hoies with siols in adapher
amd srove. nsert Delts and tighlar: wibl auts.

&
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Appendiz A
EXAMPLE CALIUKATIONDATA FLOW

Al individual ol cuw rew daty shects are ciganized in a mannee kbt veaukd allew o deto
poviswer Lo ollow the duds us 16 1e being culcululcd in @ slep by sdep Gshum 1o oany vases, the
gouaLbons v do culewlate o specitic reguinst duk ure given o the rww dute sbeeds [hemsebees,

For exumple, the puoticululs emission wee in zfdsol is culculived oo Duta Sheel 0F, Tlaweer,
e dala used v denive [his dula bepins oo Dol Sheet 2 {bteerboxs Dali Sheedy whara Lha mear
voharie (Clbic feel), nvedsge soplar leoperwda o (1), averigs AT (o TI50), aod avarage Baransgric
prgssueg fin, Fgh are recorded and averaged, Ench of e siverages for Lhesa paramgtzng arg used o
cquation 1 an I, T where fliz vopluma (MOF) is conveniod fo daef

Thae rviizhure colgly sdiee. (pn 35 lofal 4@, TTo00 45 wansfaered v P, 7 and the perecit Frack’
moistorg |5 saloalosd i eguulivas 2 and 3.

Tlwe procs amd Hel grivimwink: (g) prtik lule salches ara detanimingd and calowaed oo PR 4-
6. Tages 4-1, 4-2 2] -3 show [he enunisd (lang) consuinl weighis for Glteeg (po 4-1) awgd bealoers . 4-
23 and Lhg fingh camsland weighis {p. 431 for thasa Tilers and beakors weed for el nn Fioal and taee
weipht duly ¥ ensfiored G P, 5-1 (ol bull catck) und P 5-2 ¢hack T2l cptchp and tho gross
gravimelrly g suleh For sonch Ailler und beuker i caleuloled, P 5-3 the gravimotoc catch for cach
Blank is calculared The pross pravimedric gapch for cacl filter and bealoer e transfirred 1o P & and Lhe
ool pravimetric caich (p] s catonlaped, as well 3z front halt and Track: hald catch tedals, Lhe el
rruvirosns cuteh {p} iz irunstorred 1o P T und the prain loasding/dsel is ciloulaled [h equation 4,

Yome dwa sheer spoadic informewion is Jisted beloe om s puge by page Basis,

P& "The % ambicol meishie i detérmined by wlerpalaing from paychoomeric chavs
which arc contaimed in the State of Urcpon Prepuriment of Lbvimonmenlad OQoadig's "Sandard
Mcthod For Maaeuring thy Emizgione awd Eftizicncies of Woodsimecs".

The ™ relulive humidity js determined from the meg bulbvder il teroperudnee
rewdiogs wsing 1he Labbes Downd T Seclion F 1,24 of the Stae of hondaws Adr Cuality
Bursin's Cuulity Assurince Mained),

PN The urkorrecled nielsbure ewer readings are pourecicd for pin insnlulion wed fery oc
iy g b gorrogied For aenliicnl {wood) wcoperaturca. Al comnactions are based wpon 1l
gorrcelion cquationg o tabdos, mapplicd Uy the moisture meler cunslichaeet, {Thee arg
sandard kngpm cocrpgtions. )

P 1 T mevispeg (meter Teadings arc comrecied g5 discuaed abwe.



F. 12 The gas concenleatiens shown for sech gas medilorsd (005, O, COrand 5091 are
cedcemined by vobverding (he anebyzer's volluge vulpul reosrded on B 12 Lo the concentoation
shipsen wsing He afialyser's cumrend cutibmdon cocve, The S04 concenicntwn is determined
using the mapalinteds culibrlion curve udd 1be cumrend culibcarwen curve.

Tl cal, WOB (aleulnled wel bulkd temperimre bs obluoed by sl delenoinmg, the
Wi naistyrg in the exisicded oe gos sloeam o ng thee fempeolune Juli Froan Leensaeguples |
(Weor Bath) and 2 (Miry Bolk), Tlen bized upon (e slack tongaraly ca fluemocoypla 3 and
the % wodstwe in tho exoeacted gas slreqm, a caloulited wot bodb anpoaoes is detopmined
A1l daga is derived frore ghe Fahromcinig ableg found in the Siatg of (regon's "Scandard
Methed for Measuring the Fizsions and Riiciencios of Woodsoves",

Thz fellovang pages contain the eguntions wsed Lo genarnle the data o Tables 3-% oo the compaizr
preatouts:

Dy Cing Yolame (stundard}:

H
Vu¥17.05% mef * | P+ A
13.6

.'ir'rmtm'l;l = T'

Wl v o Walae

Yl = (0.04707) md H:0)

Bleislurs Comnienl:

B. — L.. * ]D[}
v'.l.' ! vu-r\d-'

Iy Burm Rate:

|!}

e o [ Wt - [ Wt * % L0}y, o0
2. 2044

Carban Balanoe M)



k.aMe

Ni=
{YC0:+¥C0+ YHC)
Sk Flowr Tiae (0,40
= HaMBr
Fanticilate Concomieidon {C, )
h‘[u
L =
T
Parliculyte Emigsion Rage (F):
E = G
Fropmrliomal Raue YVariation (P
. .
Pr o _Hf:-. ML . L0

Where:
Br-- dry weoisd Burn eae, kashir,
By — Waler wapor in the gas glrca, proportion by wolome.

O = Cobccuregion of partioulatc matter in slack pas, dey Bsic, correclad Lo
cigndard condimiong, midiem (gideef).

E =Tanicylats Etession Rawe, gihr.

AH - Average pretaute JolTerenligl aonees ha orifice mcter {aec Figyre 3-
L), dvurs L1200 £l w, 1730,

Hy- L0 Ik (English)
HINC gk g (hivetric)
Ky= 042406 chan - molegpLeleic)
134 & dholMb-mole [Loghislh)
Mg = Todal amomt of particulate metler collected g,
(o I My gas ticler coreeeticn Rcor,



= Cirpn Homg of i tanszrane of gy el (Il equad 10 106002,

Ny = Tedal Gy inoles of exhowst gasteg of dey wood burned.

P - Percenl of proportionwl sumpling eiLe

Mhor = Faowrsdric possure ul the simpling site, fim il (i, 1g),
Ly = Tofal gng fow rle, dael e

8 =Conconimation measred at e 50s analyzes for e vt § pinute intzreal, i,

B = Concpngeifion mEmared 0 tha SO0, anatgrar for the fitst 5 minocs inoreal
TN

Twm— Abgalute wwerape DOM (omperwure (sme Figare 5-23, “KH)

Tsld = Stasdard aksoluta temporaties, 293 (3237R).

Y= Wolume of @ae sample 22 nuasueed by dry rus meter, dem (el

Vimisid) =  Volwne of gas sample meagsared by the dry gag meter, correcied W slandard
conditipne, deons (decfy.

Viaistd) —  Yolwnke af wales vapar jin the gas smapls, corrected 1o standard conditms,
g {ged). :

W — Wl wood] weigld,
Y= Dy gas meter calibrabion facoe.
Y= Measured walc fraction of T (droy).

Yrore = Messared voole traction of CEly fury).

YHC = Sraymncd e Fraction of HE' (diy);
=008y tor catalybc wossdbialery
=}.0132 ter nonculalylic soodbusniery
=0 008l tor pellel fired worsibe:lers

23 ='Totyl sungling tiges, min.

B4= Epecibic pranity of metoury.
of) = Ses'mib.
il = Cooversion 10 peroenl.



kisH PARTICIILATE SAMIT.TNG TRATY

1.

Trab

HE" spamlcss 35-200 long, Cullvt cod of probe i3 awached 1@ 35 ouilcr Mking with 4
Svczlock 35 uoion, Tha prote is wunbeatod cacsp Mo tee gorlon thal 45 in dic stack and ghe
Izated Mlier box, The probe is stebed w bhe slock wich o witsher.

Lallzr Llolde

M3 or 4" slaodurd MS filter holder. & &5 filter suppatt with zasked.

Liliers

3" or 4 Niber glass (925 plass) manulaglonsd by Sehlcidlue and Schycll,

Frout Half Filfo Heater

A box couflanieng, a fan (o dir ciscolzlion and a o hisler, The gmpeatues jn e box i
memivred with o bpe K Lhermocouple and adjusted wilh @ wugs regulaor to mainigin g
lemperaturs below 248 =5

Presiocunt

Todivztiog sillca pel. =20 mesh. The sibica gzl i chanped 2% nooded

Filter {Back Walfh Holdgr

Rarw 31 frond half 3" gr 4" €Her.

Impinget 738

Type K lermoroupls threaded inoa e ¢uit "ann' of the impingar. Los 3 added fo e cooler
Wheheyer 1eessany 1o maintgin an odt gas temperature loss tan 68 11

dcicrbne

TLAL: Stack sampler madifed by EEMC

Hanmes: 0-1.0" incdincd water manometcr

{- b0 O° vorticol potcr mpmoaneles
Accaragy; Dry pax Mcter (-990.000 cu ft 210
Teroperiturs st monitered ustng o typs K thermoronphs.






Appendix B
SAMPLING FROCEDURES AND INSTALLATION DESCRIPTION

Thie section jp broker: ity (wo meejor furls, The frst comtalns 3 bricf description of the sampling
und procedures uoed by Lo¥on when porformiing & tesl ualng EPA Meatbids 28, 2MA and $H. The second
S:ClHn conltins & compdei listing of all cquipmeot i cach of the major sampling rains aod a dizgran of
ci¢h major brain

Lekee usce EPA M5 for the particulats sanpling procedurs and coblects the required dale sa
thul efficlency of & onit can be calculated welng the Ovegon Medlwd

TEST FACILITY AND WOOL AEATER EGUTFMENT LiST

L Eliae Pipe
The digmeter of the 24 gauge black stccl Moo pipo weed for exh o wardies with O
sizc of the wioves Ans callar, 0.8, 6" M pipe i3 wsed with a 6™ e milarn, The joio ol the Qe
collar i3 peated with mortar, The pipe 15 attached 1ot stove at the Moe collar wilh foee sheet
metd screws. All sampling poris ane sized for the saenpling probes and scaled sing washans,
2. Jnplosed Flue Fipg
The dizmeter of the insudated fue pipe marclws Ux didmster of the fue ool o U
Aove. The 6%, 7" und B pipe meet the yequiremens of UL 103 HT. The 509 injsetion Ioap pert
1% sealed with high emperamoe pilicoas secalint.
L RlguidSed
The liquid {gil) seal nacd by Lokes varise in size oith 1be Soc pipe, Tho ey are made
of 12 gauge steel The Lguid scalant is minemel oil The coaler copsists of 18" copper himg
which 15 colled in the bottom of the kower hatf of the ssal Awnbiemt aic 35 pomped throogh this
i when: neceasury 1 cool the: seal.
4. Suppotty
The lower hall of the el and e 24 gaoge seel black e mige b suppared by Ui
govg. The wpper halll of the s=al and Uk inculaisd Qus pipe ars huyg fom wosden supgrons,
- Flform Seile
Platform (30" X 30" dock)
Mannfacturer; Weighirotics
Model: plliore: DE148M 4479 roudon- W1=11WEN OLoH4
Ty Elecirenic
Tango: (= 1{HH] b,



Capacity: I0DD 1.

Hesolmio: =kl 1b,
AcCurety: = 1%
Fugl Ralaqes Scale

LuKee nses the platforn scalc listod sbowe o0 woigh the fusl chagges.
Ll Sierape Arcp
LoBocs stores the Tisd o a huoddivy and teanperd tuce repalated boem

Mciaore higher
LoFec has pwo moisace iosters which U uses 1o dedoruie woud woisiure kewels,
The primary wtater 1s:
| Mot Drelmiharst Instrement o,
Moxlel, RC=1CSH 16152 with 206-E probe and #4906 usulsled pdis
Ty, Elecirica] Realstanco

Resohrion: 0, 1% trwd anre
Ranprs: G-L1%, 11-33%%, 25-Rid

ACCUTECY hnigiurs COnTenL ACcuracy
G=0 ¥ 1.5%
[2-11% 1084

20 saruruLiod pasill 1284
Type of Calilwalloon: The RC-1C is equipped with iwo potentiomcters [Zom aod
Span} which ara clieched and adjosied on 2 daily keds. Tle auit is glso checked with o
calibralion block.
Ekctrode and Fin Typo: 26-F probe iusd #4% icaluled piae;
The backap wenwimre meler:

hianufaciarer: Do linskwcrsd. bkt cwatsennt 1Ca,
Muodgl: G=HISM AT with 26-E priobe and 249 insulated pins
Type. Elocirlcal Rogsislanc
Resohution: . 1% amesture
ATHEY Motirs Conteny ACoumcy
fi= | 250 5%,
12-21% £1.0%

LS-satnratlhon pont &2 %
Type of Calibraton: Calibration is aocomplishod with an Lnternad calibration poim
and a pocnbomeir, The catibraion can alee be checkcd Agminst 2 calibration Mock,



Drescription of Opsrnton: The pims dre pownded Mo the wood to be smpled. The meter reding
{5 reconded on Drata Sheet #10 (Wood Mndshore) or Diain Sheet #1 1 (Denginy Degermbnation). This
1z the uncorrested r=adimgr which e then cormecicd for pin ingilatien and, 28 neaded, temperature
using the comection Wbles for cach pammeter sapplicd by the mamyfacinor.
Temporzigre hionlogs

Tho temperamres ore matitared with Type K thermwcoupies Esch thermoooyphe's
calibratiom {5 checked prior 1o use.

The thermcouple radoul is un Coeps Moded 4 L0B-K/SN 0574475, with & rangp of -58
*F i 1999 °F {ppe K) and an acciacy of 0.9 20, which can be read ot 3.1 °F. EEMC fearls
and romneds 22 L0 “F, The slugbe chunoed ceadout is oediced with g musmally operated seleoion
swiich 1hat aklows 24 chanels to be moadiored with the same teadour, The fhatranomplss an
aityched to Ine togt wnlt with sheet metal ecrews. The thermocbuples manieting beertal goenve
iempeccatur ace sebed al the pakm of enlyy with sealan.

10 Pmaf} Gaoge
Mumuirctyrer: Dy
doded-
Tvpe: ncliwed Waler Manometear
Range: 0=0025" woler
Reesolwion : 00017 walsr
ADCuracy. KL wer (readabilicy)
il AueptnKcT
baunliwiunT Drayer
bloded AE0 VuncomelgrSN 5 222 D
Rany; -3 FPM
Acaracy, 5% of full scake from 0-1 FEM
12, Homidity Gags
hianufacturer: Bachorach
odal: SAC
Type: SM1y Peychnotimeer
Fange: Wer Bulb: 30-110 “F
Dy Bulb Jt=110 °F
Reso/utlon: tI =F
ACCOracY th °F
1A Baroxpier
LT T Frinct Tnstemenls, Jnc,
Moded NOWYA iy



Tps: Memauy Burometer

Range: 232" Hyp
Besolution: 001" Hy
ASCOrRGY: Hl* when calibmied and  inealled Az per the

mustrlischrer’s wWTilen operagaE ingmantions,

Eqagon 03,13 of e "Sondord Makods for Megsoring the Emdsgions and Efficiencies of
Besidendial Wood Stoves” and eduallon #1 s proprammed ing 8 HBesler Pagkand 13C calcalater which
Tirst caloplales stack £a8 fow cle aoad dew the A, The siack pas Mow mic aod 45 ane both ecordcd on
Drata shert #2, The AH s used to e Oeer Now rate thaough the dry 1me mewer at 3 minute intervale during
he i,

I order 1o suceeislully owindain the correqt sumpling matio, the fllowing daa b9 recerded on
Data Shest #2 (Meter Box Cata Sheel): Leuperulure (°F) & ihe 504 injoction rgumcics (T}, pressym
(inches HoO} at the SCh iggection mmnesier (Fry, 305 injecton ms (ecfmin), baremestric pressu (B
tinches Hel, siack gas S0y coucenltation (ppm 50;}; sampling ratie {81), e the marags dry gae mctcr
temporature (*F), This aty is enlered imbo the HP15C, which is ueed to first caboulale 8 stack gas Dow raia
(dzcf) poed then 3 AH for ety simupling intenval. The Oow e thmoph the dry gas meter is adbossd and
maintingd by maintaining ke appropeale AH

CEM MORITORS

L Ealibrathod) Geugs:
LoKao uies veondor conificd (=3.0%0) colibrztion gawcs for cach CEM. The concentradons
punchised  coincide with ranges specified in WOYH, Upon roceipt of the cylinder, 1oe
conceniAlions are verilied with Method 3 (GRS AT) anghysis,
2, Flow Rogalabors
Lo uses @ vaniety of slprdard pae Bow reguldons o mer G Arw of calibraom gascs from
Ll cyllindens,
3 Pt of Lt
Calfrallon gmses ane injecizd dirgetly inlo the end of U probe, The Line carying the: caliboion
gasas firoan the cylinders is comoggted (o the probe with 2 sbonl piece of Tupper pEing.
4, Sanle Gas Combilioning Svspem
The counbusdipn gus is conditipned with & oradn thet is & duplicaie of 8 M3H 1@, 11 conaing the
following compoRents:
55 probe
{ilas 4" M5H Hltar aod bobdor in 3 heated box



4 100ar ml glass ismiomgrrs
Glact 4" BISH filker 3od bokder
Indicuting wilica pel
Type K thermoconple Ko Iailor exit gad femparanene
"Thasmag pamp
Filies
The filiers weed are the gamg g8 FPA MSH lers,
hanlfold und Exuag
The pas gitedm s delivered g cach anghyzer thrpugh 2 mandtold snd fowemeter with (he excess
s beinyt roncd ko an exhawst,
0 Anplyamy
Horibs PTR NNHYSN J{RUKES
Mondispemsive infiamed (INDIR) :
The gag Eir=im fiow is controlled by p 55 flowmeicr dosnsiresm of e Analyzer. The cadieelod
range used s 1-34,0% by vodee. The resolutbon i 0.01% OO The roeaficiuces™s specificsion
Eiven ot Bocacity e =1.0%.
L0 Analvedt
Horika PIR. MAHYSN 407060
The COw analyzer i3 alee a MR and b operared in esaclly the same ownner of the OO

Analyzer. Too ranga of (e OO0y anakyzer 15025080 CO4.

COMBUSTION GAR ANALYZER TRATN OPERATTME: TNSTRIICTIONS

1. {Cleun the probe wilh acetonc and 3 hrush. Seal the cod of tha probg for 3 Teak chegke.

2. Reowweihe fiiter pldor from the sampbe bos; asd chasge 1he filter,

3. Empiy water from all the impingers i1 che train. Clean all inphingers and fil] the firsr 2
with Loy ml of wirler.
Remiove the second llier kobder feam che train And cheoge (e filler.
Viguadly check the dndleating ethea gel i 1he foords impinger. I il 13 visibly impacted
by water, peplace the illan pel sath diy sildcn gel

6. T o the pamp end porform 3 lesk chack on Lhe cnlire train. This is dine by placing
the axhaneg lino in wetor. A seccossal lank cheel s acopmpliched when no bubples are
detectod
Slowdy rebeie (he plug Mrom e probe b pievent any bask fishing.
Turn off the pamp.



1o
11,

bz

13,
14.
15
1.
1T,
18,

9,

XubBrE

Turn an b besit i U sacmbe boy, Adiusl Vardac vollage coniretler so Ol kg
1 the sumple box doss ol cxpeed 248 °F.

Opear [z by puss vadve on ihe paunp.

Crouument Use probe to the zergyispan ges deliviery T,

Tk o e oerty ok ol mipes) die Oow Gile s 1.5 SCFH.

Wall wanil e zero pas has completely Ouslied Ui i us g sieble el i chigioed
Recurd the 2z yus readings of tee DWW on Diss Shoets #15.

Turn off the e gas ol the cylinder.

Disovmunect Lhe revofspun pus dedivery line (oo the e wes cylindeT.

Toitect e eorlsron yas debivery Hie bo the spae gas anees Dr cach annlyser,

Turin o the span yas and sdiud Be Mow rate o 1.5 SCFH Wail unlil a alable reading is
obabsed o vachy analyrer, Repeat anthl abl three anabyeers ars apawned propocdy.
Record 1he span gas ceadlngs of (e TV, Record the analyzer's ouipat 2nd all other
ertsen hformslion Draw Shesis #i5.

Tuart Y the span s at Use cybider,

Dizooruecl e probe [roan (e zerfapan pas defivery e,

lipznt e probe in e sdack

Tl (e bypeuss valve on the perngs.

Approshinstely 1520 muinles befors e actoal stan of the tesd, worn on the pump amd
ackust the Doaw Derongdy escl analyzer uniil e fow rais s 1.5 3CFH

Oporation Prubng Tosilng

un.l.-.ulh.'l

Wioniter tho flow rate 1o e analywers pariodically o mainiam a fipw mts of 1.5 SCFH
blako any nocessary adjuslinensd,

Record data as follows:

a A the atart of each 5 mioate data oyvele, recond the scale weight, wet bolbvdoy
bulb, atack gas telnperaiure asd falc preaming on Date Shoct #12 (Gae Datah.

. Revord the cooutustion gus (OO, O e 000 analyzer dala and the §C7
anulyszr dgta on Dala Sheet £12.

c. Record Lhe zemateder of rhe tamportiT da,

ol LOcexs BT SO P ross e

Remwnt the probe from the sack. {Be carcful when hinsdg s pnobee a6 W can b quike

hoL)
Seal the end of the probe,
Perfirm p beak check pn the cntbice i,
Slowly rclease the plag from the cnd of te probe to prevent wiy tuck fushiiyg.
T off the umnp.



= B &

10,

i1
iz,
13
14.

I5.

16,
(e

Oy thee by piasi vakve o [l pusip.
Conmz:l e probe (o the mro'spam gas delivery lins
Tym cm the zo0 gag and adjoa the Aoer rate throagh each analvzer ko 1.5 5CFH.
Wait untl] ihe zero gas hag completely Muebed the ralt ond 1 slable reodiig 15 corained
fom <ach analyzer,
Becong the zoro gae roading, Rocord cach anabzer's owtpod and all other periwent
inftrmation pn Data Shocty #13,
Tum ¢ff the zere ga9 at the cylinder,
Drigcanneed the mmrodspan gas delivery line from the 2oro gas oy linder.,
Conocst Vhe zonofapan g4d delivery ling 1o e 9pan gas source for cach anmbzer,
Tum oo the span gas and adfust uniil tho flow maoc: through cach analyzer 1 1.5 SCPH,
Wait wmil the span gas has complately Aashed the imin and 2 wable reading is obtained
oo cuch analyrcr, :
Recond the span gas veading, Ricord cach anabyrers guipet and pll other perincmt
informatan pn Data Shecis #1135,
‘Tumn off the span g2k a4 the cvlinder.
DHecounedt il probe from the serovspan gas delivery line.

of i in's Be Ti
The msponss time of the combasiion gae analyzer e is 10 be detormingd wping the
[olowing proceduss Iy begt ty deicmine 1he combustion 2as goalfyzer truin rospomss
L Juming; the "Chyrcoul phase”™ of 4 ksl burm so Ul O Tevels ang nelatively sisble,
a. Lyak chegk the combusdion pas (CEM) analyzer rain
b Zeo thy CO anglyeer asing ymbicnt air.
Calibrate the OO0 analyzor,
ingont the probe for Ee combustion pay anaivzer rain in the stk
Sample flue gas unu! 3 stablo reading is obtaimcd
Remove Ihe probe fram the stack, 1ot the exact O conoontrgtion 43 mexsurod
on the TYh] and san A sbop watch at the exuct Gme of rerogval,
£ Onserve tiwe shop watch aod DVM, Record the Jength of Gime o inkial reapons:,
1.5, when the COr levals begin w docline,
h. Comiimzy obscnving e stop weich gng DM Booond the bime when the
analyzer's culpwt cpuals Ao (0,000 v).
L Repeat sicps d-h 2 or 3 Liones po verify resufits.

A1 CoCaciiaress 10T LI

Mmoo opop



L. Calibraty by preseniig 2800 and Span pagss 10 &och anakyser at the probe and throngh
the onfire sanphing wain (See Sesions 6.7.2 and 6.9 |MSH| ) Rooord the maponses on
The ppprapriale exlibration forme.

2. Immedintaty prwer o and allee each 1660 rus, présent the zero and spen pases to ibe
amaiyzers through the entive sampling ieain as 1s discwssed in sectwem . Becond each
drmivzer's regponas on Dala Sheets €135,

3. Cabculnds the + concontraton difference and the actual peroenl ditfersnos =3 Dilows
uging (ha mero And span pas valuds oiidined io 42 shave. Al cabolations are o by based
p0m e aciunl pos comceniralions invobved

t Concentration Difference = Actual Cong (26) - Std Conc (%0}

Act Cone (% or ppm) - Sid Cong (% »:::lr|:|p|m].lmﬂI

Zero % Difference «
0 el Full Scate Valoe (% or ppm)

. - Act Response (% or ppm) - Exp Response (% or ppm)
Span Act %o Differesice = *100
L Full Scale Value (% or ppm)

Then refor to Section 4.2 wod 4.3 (MSH} e determmnne whether the sudits are acoeptshle or Dol

TRACEE GAE (5] EQUIPMENT

Lo 309 Wdestion Probe
A ciitular 88 Loop ahott 4* in digmeder ic posilicoed in the ceoler of the stack. The Toop gxtends
ouiide the elack wid x5 connecied bo 1he lioe adihy fom the 30, mjeciion mmmeter with
Ercglock fittings, Tha loop is taceried i Owe plack ot 9.5 0.5 8 abawve che wop of che scale,

1 Hutametar
A rolameter that lus beet calibriated with 2 bubble obe, The rodmieer 13 all wlacs, atainles sleel
and Teflon. The rétameier has o Bow contrgl mrchamam which is g1 (o the caliboied How.

3. Temperptyre
The tmporaiere 3t (he npection nodansstar 15 niesanned with o Gpe K ermocougle,

4 Ingesian
Puar 50, 90,9995 pare, released i the Sylinder theowgh o B3 regadaior aod shut off valre,

L3 Calibrgtion Gigss



[}

Tokiee woes vendor cerificd calibvation goscs with iraccabilicy eslablished 1n accondancs with
EPA Protoecol #1 33 specified o Seclion 3.5 1w verilied usiog EPA Mothod 6,
Sampa Probe
38" 55 tublog inened an 135 0.3 foed shove (he pladoem scale. No obairecions are o the
stack botwexn Lhe isjection aod sampls; probes,
LR LT T
Lindbery tube fomyr, Mode! S5035/5N 800135, rango (-2000 °F. The temperarure in the fube
furnace is sonilored with & Bpe K thermocooplc and comirolicd with 3 Vanac valtags regulator.
Powver adiusttmenis ang made 45 necessary (o mAimain emperato gt 1425 °F 123 °F,
Sapk: Condenszy
The scanyple cousdenser consods ol 3 meodilied M5 impingers immersed in g foeaee.
A filter assombdy
The ealt g Kanpehvone |8 monitored with 2 1ype K thermoompie,
Kilker
A slandard EPA WIMH 3" or 4" filigr,
8 Aapilyez

Houiba, PLE 2KWSN 4030159

MNeosdispersivg mfrard (NDIE)
The angyzer e operated a3 per the manofacurer's ingryctions 8t & flow rake of 1.3 SCFH, Thn
culibndion s i3 62500 ppm SCa at 3 wcsoiution of £250 pprE. The manufschuror's
specificaton for hncariiy iv £1.0%. The volage rexponse 1s displavcd on 2 DYM which is
convesled b pprt wing the manufachner's calibmeion cunes.
Flote Cofdpl
Flow Unrougle the tracer pas spmpding: (oo is contnol izl by g 55 Dovmeter.

TRACER GAS TRAM OPERATING INSTRUCTIONS

1. Lleut the poobe with s brush. Afier clesning, seal the and of the probe. Nobe: D Mot
Une Acetnne Or (Hber {irgank Sobvenis To Clean The Prabe Imoedixtely Priar Ta
Kmoming A Test Or Conducting A Leak Cherk.

L Tursy o Che whe Aemuce 6 ander Lo bogare Chac e wodl i€ ar the oerect oparating
Temperslure {1425 °F) w Lhe sl of the test

3 Beowrve all swler snd chead ibe mopiopers.

¥, Chunge the: Alggr

x T on the pump.



1,
1L

i1
13

L4
1=
I,
17

I8

1%
20,
an.

Perform g lcak chock on the el tracar gat Indn. This is dons by nisdng the 503
crhangl ling by woler. A succéesful lkeak chrok is acoomplished whon wo bubbbes an
dodesied,

Slowty meoeove the pliag From the end of (e povke 1 prevent amy back Anshing

Tutn off the prmp.

By puess the prump.

Cotnesd the probg 1o the zern'apan dellvery gas How,

Commect the zerofapan gas deliveny lins (¢ the 2o goad cybinder and wm oo the 2o pas
utrd et the Dhow wdid the Aew rate through e S0 malyzer is 1.5 5CFH.

Wall unbil the zer0 gan hps compleichy flushes thy irgin

Racord the séro gas rewding. Record the 50 amelyzery DVM ouiput on Data Sheata
LIk

Thora off 7ero gas ol the oy bnider. _

Discoanyct tha zerofepan gos dofivery ling from the zero gas cvlinder.
Connect the zarg span gas delvery Line (o the spon gas aylinder.

Torn o 1he span gas aid adjust {be Jowr il the Aow rate thogeh te 50 aoalyzer i
1.3 SCFH. Wait wuntil the tpun gas han completely fushed the rain and a sablc eading
5 oblained o the ambzer,

Record ihe Epaty got wading. Recond \he anslyaces ootpat aod @l odher peoingst
infermution aa Dajas Shoets #15,

Tum off the span gus at the cylingsr.

Disconnest the seroftpun gas delivery s frem the prob.

Loert the probe in Tha gack,

n Close the bypass on the pump.

23 Approximataly 15 to 29 minulss before (he schul dlin of the lost, bun an the S04
inmjection brain and the pump for the tracer grs raik

Ontraliog

Turn ow the aube Bomacs o ingure furnace is Bl approvinaisly 1425 *F when the terl
b

Approgimngiely 13-20 nipgies bedore the octud st of e fest, oo o the eykinder of
purz 305

Using the: rdameter's curment catibration, adjust the 30w flow rke Lo the cilibrated level,
Tum mm tha pump in tha tracer gas gl Adjiesi the Mow ole brough the 30y analyaer
sa th it remging &l 1.5 SCFH,

Monitor tha B0y conentratony v the stk ond suck gas fow maics in order to
establish & aampling ralio for the toat and a correct GH at the San ol the bt

10



11.
11
13.
14.

13,

1
1T

At the sian of 1he ksl sl overy 5 winsey {hesealter, recond the 30+ amalyzer potput in
vﬂuaﬂhmﬂtmﬂﬂgmerim in ordor to calculale the sack gag fow fxle
aud deteniming the corest AT B the I ioT b

Alst wtmilor sod meoard the kmpemamre a6 the Roemeter (Frl, presqune @l ihe
Rolausetes (Prh, barnmaric pressure (BP) 50y injeclion i (cofming and sialic pressur
oo Dula Sheets #2 and $13,

o & -nerh 3Tl AL | SETOY P FTO0R

s il cun be quibe ot
Fhug the =od of 1he probe.
Perform 2 leak check,
Showly rermoy the oy From U end oF the probe 0 provent any back flushing,
Tum off the: pump.
Bypenss the purap.
Comnel the posbe ko Use s s delivery ime.
Comresl U zemvispan pas delvery Line Lo the sere yas cylindey. Tuen oo s adjud
wanl 11ne: Dirw vk eharousl e 300 amulyzey i 1.5 SCFH.
Wiatit waid e e s s conuplisichy Mushed the irin.
Bacond the serg pas remding, Aecord the 3003 aoalvzers DN oupst on Dalg Shest #15,
Turm off 2015 gag at the crlindor,
Drisconnect the: mmyipan gag debivery ling fipm the zerg gas cylinder,
Conngzt the zepoispan gas dolivery ling 1o the span gas crlinder,
Tvrm 4m the span gas and adjust tha fiow until tho Fow o trough the 50 analvz: is
1.5 BCFH, Wait untll the span g3 has completely Avshed the train and 3 siabls mading
is obipinegd
Revowd the span s reading Record the anydyeer's pulput sod all oter pertinesl
inltrmticn on Dakg Shest #15,
Turn off the szan grs M 1he cylinger.
Disconoecy the 2oroipan £a3 delivery Ling: fnom the prcipe.
of Trajn Time
Zrmty 2 calibrpde tha S0k Analvaer.
Prcpanc and Iesk chock the traccr gk {rain 45 per & ghoe.
Imperi the probe in the stack which containg Aug pas and S0 contzotaiiony in the
Tangesd mamually encouniersd dunng wood Sicve testing.



Zero Y Diffarence =

Bample fiuc gry with 50 concenivations ont! a gtabdc readiug 15 oblaine], Tt s best w
deoterming the okt gas iraln's resquons: Uine durlug the "chatooa] physs™ of 5 100 pum
%0 (hat Lhe 50 condemradions are s slgble as possible,

Remoye 1he prodse Crown (e deck, poting 1 exac 304 oocentrulion ss measurgd oy
the: DWM and faning a slap walcl ab (e eocact Ume of teintrvad.

Observe the sop wakch and DV, Record the Langth of Gnes 0o (e witiul respoe, Le.,
when the 503 keveds bezin ta dogline,

Continng chsecrving the slap watch and DY, Rocord the Ume when (he 504 analyzer's
oaupal cquals Targ {0,000 v.),

anﬂ:nmii#mnmlhmﬂummvm&mlm

Eahhm:har preRcnling zoro sl span gasck to the analyzor ad the prote 2ad theough the
entire spmpling brao Rezorl the: responses on the approprats calibration korm,
Inanediardy prior 0 and aficr cach 1GA man, present the zgm And spen gascs W tha
analyzer throuph the catire sumpbing ain a5 i discussed in Socbhons A and C. Aecord
ibhe poalyzer's reqponse on Dala Sheet #15,

Calqula the = conconimation diffcrences and actial porcont differance 8 Gllows wsing
values obtaingd in #2 abowe as the expeciod response. All calculaiions ane w0 be hased
npon fh aciual gas comceniradion kokolved,

t+ Comcentration Difference = Actual Conc {%¢) - Std Cone (%)

Act Conc (% or ppm) - Std Conc (%mppm]*mu
Full Scale Value (% or ppm)

Span Act % Differance = Act Response {% or ppm) = Exp Response (% ar ppm) 100

Full Scale Value (%4 or ppm)

Then refer to Sectins 4.2 and 4.3 (MSH) 10 dettrmine whetbier the alits are uﬂ:quhh B oL

TEMPFERATURE SEMEING OFERATING INSTRDCTIONS

A,

Cperals b iheranociuple rmadoul selectar switch eod recond (he leEmperature for Gich
thermociupls. All the temperaiuee 1o the test Sclliny ehoukd be approchnely he same, Eepair
8 RECEREINY.

12



Check the operation and oapot of 1he thermocopls Teadont uring fee Omega NBS Traceable
Thentsocauple Simulstor. Tho simukaior is hopleed np o thonnocouple reedoul #2331, Cheok the
readant ovex lis fill range ot 200 °F intorvals, Recond the dats on Data Sheer 416,

One hpor beforn the actoal test storl record Btove lempecolues fernocouple madmt #% 4, 5, 6,
T and B), Brobos {resdow 393, post calnlyike combustor or secondary bum chamber (teadout 4100,
angd ronm mpersture (reudoud #11), Resord the emperahoss every § minuteg wiil the sar of
the teat oo Dpda Sheet #13 (B rebuom),

Duting the tcol rocord the lepperamurer svery 5 minuies for sacl of G therneoouples o Dat
Sheets W12 and 14, )

FLIEL. PREPARATION

A

Mo more than 4 hoar prlor o wse, oblain 3 moetwe readings from ¢ach pisoc of wood. Rotord
alt moistyrs rendiogs on Data Shee #10,

Obiaiv kindling by finely spliititg pheces thal dllnvise cansd be wied gy el foel. Weigh the
kindling amd nagond the welght oi Data Sheel #8,

Obdain the protegt fvel by uslug 2 x 4%, The kength of the presea foel can b no less theo 173 the
lenpth of tho test fuel, Weigh the predost feed prior w Uiz belng Jooded ln the sicve, Record
weiyhts on Daty Shosts #3 and #9.

Obiain the tosk Faed by quiting dimensional ]mﬁar{ﬁ&wlx#‘nr#s#'B}mihutthelm&this
5t&'s the lenpth of tha Longert usable dimeneion of tha Bzabox, Use the mdx of 2 x 47 and 4 x 4's
specified in Seation 4.3 MR, The test facl dhall by assoniially fron of knous, sep seams ar ronen,
drcas,

The spacers shall measure | & 5 x 1 (nominalhy), Tha spacers shall be Tree of knsts, sop seans
o Tt ancag, Nadl the spacens to the 2 x 4'9 and 4 X 4% 58 descrided I the pegulatlons.

Tako 3 phpdograph of the sssambled fuel chorge al a 207 angle From the phalograph thet will ba
iake when Ihe Rual oharge 15 lpaded dn (he dove.

WOOD DENSHTY DETERMINATION

A,

When cutting e kst foed, cul o represenlave piece af 2 x4 o 4 x4 thal i approxinaidy 3 to
J-iachas in keagil

Tako » maiphure ceading froun i top, Dol aud. slde of tha piece. Recoed readlugs on Daa
Bhect $11, Dolerming the %o modsiure oo 2 wel and dry basii,

Weight the phace on & balames,

Take meancuremends of width, deplb and el ol s Foor corness with a cicrodeler. Balaratime
the vl of the pisse. (Leth o wodth x depth = Yolarae n cubic centimeers)

Drey b s 10 an oven & 95-T00F °(7 for 5 mininmm of 7F howrs
Reweiyh the picot: on the balance.

13



ir Calcnlate %5 nigietura on & dided bagks.
% moisture (dry basis) = 1 - Socd welght, ),
wel weight
H. Calcaiate the densgily.
Density (57 oc) = Sod wolght (£)
volame (co)
BTURSI.E DETERMIMATION
A, Whan cotiing e (a5t fuel (ooly e sl Eeel, nod Use kindbing, preterl fuel of spacers) collect &
sawdust gample, Placa in o oledriy morked plastlc bag.
B. Forward =ample o & conmercinl [Rboraiory fr BTET comtends. Anabyss.
STOVE PREPARATION
A, Clean the afove.
B. Wilgh the sove, record the weiphl on Dula Sheel g4
C Acdd appmjmmﬂy"uj Ib, of wodded newspaper b0 Lhe dowve, Rooord welght of newspaper on
[ats Sheet #8, Add 3-8 Ib. af kKndling o the stove, nnd record the waight of the kindling on
Data Sheet W8,
D Lighi U paper*ssd kndlingr leaving the save's air dralt comteol(s) widea open and the door
vracked yobil well ignikd,
E. Clos= door.
F. When between 5025 - 73% of the sight of the idndbing hsd begn turned ad the firsn prodest fus|
charge.
ad. Contitwre o add poetest foal pnddl Ehe stove hae thomroughdy warmed up, As neceganty, ke the
cosil bed prior to sdding addibotl pretest sl chargss. '
M. Remowve Wl rduietial B (e Brtsoos alier lwe o wiore houwrs oF bordng on high, Obsain tha dry
ampity stone weighl and record o Dal Shest #3.
|4 Set the short's wir draft control(E) ot the demicesd selting o redootmn o L beur before the test run ie
1o bogin,
L AR weceppary sl the hoat exchange blowen(s} al the specihied schiing 2 mimimum of one bons
hefare (he 1=t 1y ko begln.
K. Réoord the tove surfacs temporatures, firchess und post colalylic or secondany borp lemporaiures

o scale welgh Lor o oodnimoumn of oo bowr before (he test run begins, A9 necersan add fael,

14
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