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TEST SERIES INFORMATION

Unit name and model number: F100

Type of unit: Wood Heater
Manufacturer: Jotul U.S.A., Inc.
Address: 400 Riverside Steet
Portland, ME 04104
Contact: Roger Purington

Phone Number: 1-800-797-5912
Fax Number: 207-772-0523

Observers: N/A
Date Rev’d: 09/05/01 Aged: 09/07-12/01 Dates Tested: 10/04-09/01

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

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

Team Members: Chip Wadington
Deborah Wadington
Joy Venton

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

EPA.



STOVE STORAGE INFORMATION

Temporary Storage at LoKee

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

Permanent Storage

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

SEALED E.P.A. TEST STOVE
DO NOT OPEN OR TAMPER WITH THE SEALS
AND PACKAGING ON THIS STOVE

TO DO SO WILL VOID THE
CERTIFICATION OF THIS STOVE )

JOTUL U.S.A., INC.
F100

vii



AGING DATA SHEET

UNIT : JonL F-I_QO DATE: Cl" - O )
Hr #| DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
Sl 1 2

1 |9-7-01])31° | ;o | 95 26

2 [9-2-0[[MIb | 292 | 525 27

3 [9-7-oll)si0 [20l | 354 28

4 [9-ro)ljbio | 25 | (Y | [29

5 9-0-0l[})SIS | et2 [ 1013 30

6 [9-(0-0)||la)S | ot | D12 | |31

7 19-10-0\NS | LI | K8 32

8 [9-129))555 | 3%3 | JoL/ 33

9 |9-12-0()L55 | 3T |LW) 34

10 [9-12elnss [299 | b6 35

11 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 46

22 47

23 48

24 49

25 50

COMMENTS:
A0l Shwe (it OIS
q-lo,o/ R 0y 120_5_
G- )-0l N o |12%0







LOKEE TESTING LABORATORY.

13235 PRAIRIE CIRCLE EAST, SUMNER, WA 98390-7250
Phone (360)-897-9685

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

From: Chip Wadington, LoKee Testing Laboratory

Subject: Wood Stove Certification Test Notification

This is to notify EPA that:

Manufacturer's Name: JOTUL USA INC.

Address: 400 Riverside Street
Portland, Maine 04104

Contact: Shawn Malloy

Phone: 1-207-797-5912

has scheduled the F-100 for certification testing at LoKee according to the following:

Dates Date Notification | Date Notification Testing Activity
Scheduled Sent Canceled (if any)
10/1-5/01 8/27/01 - Cert. Start
10/8-12/01 8/27/01 - Cert. End
10/15-19/01 8/27/01 - None
10/22-26/01 8/27/01 - None
10/29-11/2/01 8/27/01 - none
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F100
Stove Type> 1=cat,

2=noncat, 3=pellet: 2

Laboratory Name: LoKee Testing Laboratory

Laboratory Contact: Chip Wadington
Telephone no.: 360-897-9685
Test Dates: 10/04/01 —
=10/09/01
Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wid Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 3.00
2 0.64 3.66 7717
1 1.20 2.97 14470
3 1.54 1.71 18570
4 280 3.75 27372
4
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| COMPUTER INPUT DATA SHEET #1
Client:___\Jotu] USA

Address:_ 400 Rivorsids, St PO Roy 1157
Poetlong ME 04104 :

Phone:_J07- 797 ~59/ 2 Fax:_207- 18- 548 i

RunNo.:____Z DateofTest: 10~ & - O] Burn Rate;__- ©35

Model NO.M £100 X min O min-1.25 [Jfan

Stove Type : _[] Cat gNon Cat [ Pellet [J1.25-1.9 [] max [Jinsert

Dry Gas Meter: Y Factor:_| ; OZ| Post Leak Rate: -0l O cfm  Time: XD ‘min.

(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume:_ 0345 O3 o
(00.000) (Data Sheet #2) =

Stack Flow: 5 379  dscfm AH: V&Y "in. H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Barometric Pressure: =1 9 J in. Hg
(00.00) (Data Sheet #2)

H20 Captured: (P/) g g
(00.0) (Data Sheet #3)

Total Particulate Catch: 18 9
(0.0000) (Data Sheet #6)

Flue Gas Moisture: ur L%Ll ¥% %
(00.000) (Data Sheet #7) )

Particulate Emission:__ . / IO, L“‘Ilgr!dscf
(0.0000) (Data Sheet #7) :

Ambient Moisture: / / L/ %
(0.00) (Data Sheet #8) )

Stove Weight: ’ " Ibs
(000) (Data Sheet #8) _

Total Fuel Consumed During Burn: = :-] lbs
(00.0) (Data sheet #8)

Fuel Higher Heating Value (dry): —__BTU/b

(0000) (Data Sheet #8)

Fuel % Moisture (dry): 2L 7,“[ L—‘
(00.00) (Data Sheet #10)

Stack Static Pressure: " 033 in, H,0
(0.000) (Data Sheet #12)

%  (wet): \g., 1970 " o

Temperature (Average Room) Combustion Air; be " of
(00) Data Sheet #14) | E
Stove Temperature Change: e 2, ' LP oF

(00.0) (Data Sheet #14)



TABLE 1 —- RAW DATA

CLIENT : Jotul TEST No. : 2
MODEL.: F100 DATE: 05-Oct-01
TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. (0{0) co2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 835.500 0.150 84 0.63 1.90 650

5 837.000 0.190 84 0.56 4.10 575

10 838.745 0.150 84 0.63 4.30 650

15 840.290 0.140 85 0.87 4.80 675

20 841.782 0.120 85 1.04 4,60 725

25 843.172 0.110 85 1.14 5.10 750

30 844.516 0.120 85 1.09 6.00 725

35 845.905 0.150 85 1.94 4.40 650

40 847.455 0.150 85 0.89 7.70 650

45 849.005 0.190 86 0.50 9.60 575

50 850.763 0.200 86 0.49 9.20 550

55 852.601 0.220 86 0.51 10.80 525

60 854.527 0.220 86 0.54 8.70 525

65 856.452 0.220 86 0.37 10.20 525

70 858.377 0.200 86 0.56 8.80 550

75 860.215 0.220 86 0.49 8.60 525

80 862.141 0.220 87 0.43 10.50 525

85 864.073 0.220 87 0.41 9.00 525

90 866.006 0.200 - 87 0.56 8.10 550

95 867.850 0.190 87 0.48 8.10 575

100 869.615 0.190 87 0.63 8.00 575

105 871.380 0.170 87 1.12 5.60 600

110 873.071 0.160 87 1.25 4.80 625

1156 874.695 0.170 87 1.41 4.60 600

120 876.386 0.160 87 1.35 4.30 625

125 878.009 0.160 87 1.35 4.30 625

130 879.633 0.160 87 1.43 4.10 625

135 881.257 0.160 87 1.47 4.10 625

140 882.881 0.130 87 1.45 4.00 700

145 884.331 0.120 88 1.37 3.70 700

150 885.786 0.120 88 1.31 3.50 725

155 887.191 0.120 88 1.30 3.40 725

160 888.596 0.110 88 1.24 3.40 750

165 889.955 0.110 88 1.24 3.30 750

170 891.313 0.100 88 1.19 3.20 775

175 892.627 0.100 88 1.22 3.20 775



180
185
180
195
200
205
210
215

893.942
895.217
896.492
897.767
899.003

0.100
0.100
0.100
0.080
0.090

EEESE

1.24
1.30
1.25
1.23
1.28

3.20
3.20
3.20
2.90
3.10

800
800

825
825



TABLE Z-=-=RAW DATA

CLIENT : Jotul TEST HNo. 2

MODEL : F100 DATE : 05=0ct=01

3 i & & o o o o d o o o o o o o o o o o e ol i o o o o O R O O b R O O ok o B O O o O o o o O o o o o o o o i o ol o o o o ok o ol
METER CAL. Wt. WOOD

FACTOR (Y) ====== 1.021 BURNED (LB) -====== 5.7 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ====-- 29.94 in Hg MOISTURE % ---==-- 18.197%7 1
LEAK RATE Wt. PART.

POST (Lp) ==-====- 0.010 cfm COLLECTED ======= 0.7889 g
WATER METER

VOL. (V1lg) ====== 67.8 ML VOLUME Vi ======= 63.503 mcf
TEST HC MOLE

TIME (MIN) ------ 200 min FRACTION -=-=-=---- 0.0132




TABLE 3 ===== FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 2
MODEL: F100 DATE : 05-0ce-01
L2222 2R R 2R R R R R R AR AR AR R R R R TR E T EE RS TR EE LT LS T L L L L LT
AVG DELTA AVG PRCHNT

H ——————— 0.15 in H20 CO  —------ 0.99
AVE METER AVG PRCNT
TEMP. T ~=-====- 87 deg F 02 ----e-- 5.55
AVG PEM AVE BAL




TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST Ho. 2
MODEL: F100 DATE : 0&-0ce-01
!'i'i'i"i'l::i'i'*'-ti'*i'*t**'l"l!‘!’ﬂ"l'*!!i'i'i't**'l"l‘tttl!'*i'l!i*iiiiiiiiiittt*ttt!j-*i-iiii-i-
STD SAMPLE STACKE GAS
VOL. Vm(std) ----- &2.70 dscfE FLOW Qad -=-====-= 290.811 dscft/Hr
&
4.85 dscf/min

VOL. WATER PARTICULATE
VAPCR Vwi(std) ---- 3,191 gcf CONCTRT, Cg ------ 0.0126 gfdacf

PRCHNT PARTC.EMISS,
MSTR Bwg ------- 4.84 % RATE E  ------- 3.66 g/Hr

BURN MOLES OF GAS
RATE BR ------- 0.64 Kg/Hr PER Lb WOOD Nt -- 0.54 Lb-mole/Lb
CO EMISSIOM PART.EMISS,

RATE ——————— 96.82 g/fHr RATE ~ ------ 5.76 g/Kgdry

& fuel
152 .47 g/Kgdry
fual



TABLE § ----=- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 2
MODEL : F100 DATE : 05-0ct-01
LA bR d Rt ittt it R R RR TR E R R R L LR EEE TR
TIME PPM PROPRTN. PROFRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vi PR AVERAGE
SSSESEESEE EEEEEEESE EHENEEESS= oossSsESEE FEEEEEEESE SSESEEs=mmm= oSS SEES
5 967.4 87 100
10 995.6 100
15 995.5 100
20 997.4 100
25 997.9 100
30 998.2 100
i5 997.2 100
40 997.8 100
45 996.9 100
50 999 .4 100
55 999 .4 100
&0 999.7 100
65 999 .2 100
70 999 .2 100
75 999 .4 100
80 998.8 100
BS 1001.0 100
a0 1001.5 100
95 1000.9 100
100 1001.5 100
108 1001.5 100
110 1001.2 100
115 1001.5 100
120 1001.2 100
125 1000.9 100
130 1001.5 100
135 1001.5 100
140 1000.6 100
145 999.6 100
150 1003.1 100
155 1003.2 100
160 1003.2 100
165 1003.8 100
170 1003.0 100
175 1002.9 100
180 1003 .6 100
185 1004 .5 100
190 1004 .5 100
185 1004 .5 100
200 1004 .2 100
205

210




METER BOX DATA SHEET PAGE # 2 Page: 1
uniT: oto| F100 RUN: 2 DATE: 10~ 4~ - o]
Meter Box: SH Y Factor:__ [ 02 |
Leak checks: > " Hg @_-0%D cfm "Hg @ cfn
15 "Hg @O0 cim "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: I:SDO
ROTO: PRESS: |4 SAMPLING RATIO: .S 1 BP: 79 QS
METER SAMPLE STACK DELTA [METER| SO2 |[ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
0 1 )Yq5| FBS 500 |- 2232 5 [ &Y (Lo ¥4 | ).0
51 ol o0 [ — g9 [.19 [ R4I5)S|8Y 12.0
T s[R3R, 145 |BB. 1451523 | 15[ 3Y [bSo[ 81 | 1.0
18 250|840 290 |440.790[S.61) | 14| BS | [,1S|8S | 1.0
2 % [R41.982 |3 13 A2 [ 2] FS [7128]8S 110
B 1o 1243, 110 %93 N2 |1 [ M %5 [TS0IKS |10
W0 s394 S1k RBYY. S| 4027 ] 112 | S T)LS1aS | IO
%[ 20|94 ,405 %45, 00S [5.292 | IS | 85 (S0 |8 | [0
0 25RY7. 4esRY7.45S 16,202 |15 | IS0 |8S | 1.0
B 30/344.00S [849.00S |5.949 |19 | He |0S|Ho | 1O
0] 251990,73 1350 1636219 | .20 Wy |550|%0 | 1.0
5 Jo0|@Sz. o) |RSZ. W1 [6.51 |21 Bl |S25]| B | 1.0
ROTO PRESS: ’,8 TOTALS: La’-l.‘Eta'S ‘8q '020 BP.: Zi‘ qS'
W 15451554527 |%54,522 0. SIS | 22[Qly [SES| &b |10
% | 55l856. 451 BSk. 9526515 | 22| 3l [SeSR [ L]
0 45(%5% 310 (358,317 [L. 219 | ZO] B |SSO18L | 1O
| JLoo %00, 215 [RL0. TS| .s1s | 22] b |525 (R |lo
0 s IRe19) oz 9] | beod .22 ¥t [525]8] |10
B )| 30ds 015 |s%: 013 L,.53 |22 %) [525]87 |10
0 /5800, cOb | Rlob.00k [ {,,.208 .20 | 31 1SSO[R] |I.0
%1  72D1%). 850 |37 8S0 |S G439 14| g |1SIS|13% | Lo
0 SlA. G5 369, LIS 15.93% | (4] $1 1SS [8] |10
05 2H5BL3%0 [, 380 [S.A |, 3 (oO|%] | 1.0
[ 35[R13.071 [$)3.0]) [S.HLD JG | %1 625187 [Lo
51409, (IS [B14AS [S.Al |, 1F] 3 LOO IR | Lo
TOTALS 73 . §9 [2.3¥ (1040 [MAX VACC =
TOTAL Cu Ft. TOTALS| (2@ K,2 |4, 2’?' ZQCLOAVG. BP:




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

uniT:_Jnjol  F100 RUN:___ L DATE: [0~ S- 0l

Meter Box__ S Y Factor; &1

Leak checks: IS " Hg @_. 003 cfm "Hg @ cfm
15 "Hg @_tOl0 cim "Hg @ cfm

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

ROTO: PRESS: | |4 SAMPLING RATIO: |9, S ik BP: /MYS

METER SAMPLE STACK | DELTA [METER| SO2 |ROTO|PUMP
MIN| TIME | READING ~ MDCF DSCFM TEMP | PPM | TEMP | VACC

H

20145 [ R, 38 |0, 38 [S. 46D [ . 16| ]F [62S [FF (1.0
125 5[ NY. O [R78.009(S.4963 | M | KT | bS8 |10
0] g5 9719, (,3B|%09.L3D|S. 463 [, 1b | B | LIS |81 |10
35| 00| B%1.2511%3).257Y [$.903 | b [ %) | (25|%F |10
W[ 1<[3%2.981 [382.83 [ [U. 18 [.(> | ¥t D00 (8] | Lo
451 5 [R%4.33 (884,33 .89 | 12|38 [100[KRS |0
150 =[R4S, 18 (85 . 1%L Q01 | 12 |¥8 )25 |88 [ 1.0
55 50[2%2. (41 R37.191 [ 470l |12 | 85 (125 (38 | |0
1] 25[%8% . S0 298,59 (Y. sy | 1] | I )50 |88 | [0
C1™5] 30[%%9.95S |389.95S |4.544 1R 1150 (88 | .o
[ 3s[R41,313 941313 (498 [ 1D | €8 [NS (XY | 1.0
75 401620 8262+ |[H.398 | o] 8% |15 (38 [ 1.0
ROTOPRESS: | | ] TOTALS: <3.88S IS 108 ( BP: Z_i G2
180 | YS [293.942 [893. 942 |4.25 | .10 | B3 |%00 |83 |10
185 ¢5[%95,21% (595,243 4256 | )0 | R |80 |]F | 1.0
190 6512, 49UR. 497 |4.250C ]| (O] 8% |80 |83 | 1.0
951800 [R97.967 (847293 [H.23 | .09 ] 8% |B2S (83 | J.o
20| 51349, 003 [399.0063 [4.127 | 09| 88[¥2S5 (83 | |O

205

— ! 2ot | 48 | 440

215 - |

220 29 %3 |203 |14

225 : 7 v v

230 A\
235 359 ]

TOTALS: 219.‘-]69 u:}a) %) MAX VACC = 2_0
TOTALCuFL. [ (3,602 TOTALS| g2, |, (s4 (S99 [AVe-BP 29,94 |7
v v v




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: _ 1 10O RUN:__ 2 pate: J0-5-0)

SCALE |  WEIGHT
SCALE cHECK | LEVEL ZEROED 29509 298.0
INITIAL : v v/ 590.0 g 0.0
FINAL : v J 885.0 g XVb5,0
IMPINGER #1 #2 #3 #4
FINAL WT (o450 599. 3 <)Y, 4 910.0
INITIAL WT FH2. T+ | 898.2 S13.2 __1900: 2
NET WT GRAMS 54,3 4, ). Lo q, &

TOTAL CATCH : (_p’),? GRAMS H20
FRONT HALF

BEAKER# | Flo
FILTER # ) Zf DESC. ACETONE
FINaLwTg | | O8] FINALWT g | 104,002
inmaLwTg | (L1%5 |- INTIALWT g | /O3 Q%1
NETWTg |, 400l | NET WT g L0bgl

voL.pEsc.m| [1O

BACK HALF

FLTER# | T)2 B
FINALWTg | H707°
nmaLwrg | 45297 |-
NET WT g OH3D | *
peaker# | 47 Z3 = |\OE
DESC. ACETONE _| METHCHLOR | Hy0 | Ho0 .
FINALWT g | |00 [3S0 ] 105 .08 | ICHATTR 1012l
INTALWT g | 99 ﬁ@BS’! 105.,0329' 104 90(ST 1002534
NET WT g JAST 0350 0U3 02 .«.0545 §
voL.pescml| (15 - 75 SO~ JHO * | 290 -




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date: | -1)-O) Time: 1000 By: C L—%MGLL(J\J
Manufacturer S & S Grade : # 25 Glass Front Size: 11cm Lot No. :Zﬁqu

Back Size: 8.2cm Lot No. :_ZB4 1)

DATE: q'%__ BY: o |DATE: 9277 BY:JEU) |DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
FINS N YAk (319 (2773 9.:30 _[JouuL 400 R¥ |
N2 F | 7139 1319 L7985 |g.z | N " R¥Z
N3F | bbga 1320 L2 | 922 |t N RYD
ME | bl |32 ke | 933 | % M REE
N5F | 1704 132 122 | 9.
WFE | b I35 14 935
11F | 67072 )34 0705 | 9%
7% b bbA45 1325 L b4S | 737
Ar 748 132b . 53 | 922
Wt | 6795 | 53x 147 | 159
TIB | 4864  |[32al 4262  |9-40 [Jow PROR?)
12R | 4282 | 1330 FESEE ERTH A
ASB . 4309 133) L4204 G.yp | ¢ " RHg
248 | 4365 | 1332 uxpa | Guqplt U RA
5B .H200 | 1333 4199 | 4.45
b B 44 | 1334 e I M (%
1B Yaaz | 1335 226 | GMT
BB 4169 1336 s | 9.4
B 413 1337 418 | 94
WA Haa4 | /338 LD | 95 |
Checked by:(_ /,J_%éb\ Date:_A-21- O] Time:_J02.0
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | %RH
a0 | 13 | ol 2 | “14149
9-27 192 |[\Jev > 73 | s,




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : IR-|7- Dl Time: [ 2Z4S _By: %’j"—; iz
paTe: X~ 24 BYC_.QP_ IDATE. %20 |gy |DATE: BY:

BEAKER FIRST d ) SECOND THIRD

# WEIGHT TIME _WEIGHT TIME WEIGHT TIME
Tl \oa,a\otkoa ABs o3, %\0) ; 1150 :()

=7 [101. 295 213 | 15

2 [94. 5034 213D (’ég:ll%%% Dns2 [—eveerpse ik L
2493 G [2R6 Faq. ce ) s3 |- pES

g0 1o 133% _ [2139 1A pHZ WSS | -

Z1_ Lolsoy (204 1ol 4203 YWy |-

27 [a71.d%53 (242 [(N.y$s2 ) NSy |- o N\

g2 94,3339 [21V3 (96,3301 ) g |- K™=

34 [1S.5009 (219 [1es, 5ol 1700 ‘

< Q%0013 [2NS [Re0 i) |2y

%@ L1505 [09) [, 1510y 1162 |-

05,9223 26 flos,9720) 203 |- a4 N

‘8‘8 W0, 0093 [2N9 floo,0090) [rof [+ N =
29w gl ko [120.08%) |10k |-

Qo [lob, diod 2157 {ole H102) ILeS) |-

. las.oG 1) 2155 (95. 0 15 ) 1]208 [

67 6k, LT 2155 (A0.0& LY D 17 o4 |-/ Jom. Fo
9 012430 210 (I0L.%3s3 ) 1R o [+ @4\
94106, 3%SS (21350102859 ) 7)) |-\

05 [\6) 4205 [2158 1107, - 217 |-/

ap, N5 A0y 2201, 9916 ) [1203 [ )

a1 [P, 202%  [7202 (39,9935 ) [121S | { Do
4% 105, 052 |05 (I08. 02290 21k | - p¥e

99 Dol G46) |29 o7 LS |~}

100 [ Wl 1533 [2265(loke. 1537 ) [ 1% [/
BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH . ;
2836 [N | /(NS [ 49 [Checkedby: /] ,// /0 .~ Sy

230 | {13V CQ}A \\ T L{"f} iate: DB J eyt D




SLHOIIM LNVLSNOD : £-¥ # 133HS VLVA IAOLSAOOM

4 8 3R] 2| 7 X201 01 ] *
N / Lh | DY ( - 0elV] 2-Cl] €
o | =L N | =T @b/ 10/-0/ 9 - L1 ™ Q| L-0! (4
&h | LL S| =& 10931 -0/ S bE | 39 | /| 0aT | otkI] 2-Ql L
uoissasg v uoIssas
HY% | 4da am Ag | awiy | 3eq | Buybiom H¥% | €da am Ag | swil | sjeq | BuyBiam
SNOILIANOD TV.LNIWNOHIANI NOOY ITVIS
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WOODSTOVE DATA SHEET #4-4

Dates; From_Z~\S-2000 Scale: _Sartorius
Through - SCALE QA SHEET Model: _A1205
SN :_37010004
100g 10g 109 100 mg Dry Wet
weight weight weijght weight Tech Date Time Bulb Bulb %.RH
50,0000 | 10.0001 | [.0000 | 0999 | b 125 [|dds [A3 | / 10
100,000 |10 000y | 1000l | 0499 |8/ |\e7 1817085 | 772 | Yo
100.C00| _J0.000 1| 9999 | 0949 | 12716 1 1bls | 0 NE2
\00.00\| 100 -9994 | . 079 [Wl] 1712 1230 9= | /14t
2 22284 Geral  Lcxrol 11000 [ S| 1311720l 73 | [ S
T00.cono| 10.000]__ L.oan] 0498 [ KA ]-15 [ 1105 1S N
CA CCFA| \0.0000] _aa29 | (0% W | \-201 2015 | 7 | \ | Y%
00.ccoo| 4 a%9| | oad . 0A3 | Aar | 1-24]1310] 717 J 1 Y43
00.0)|_1p.001] 1,0000] 0791 | KW e 12061 4 /149
100 coool 100001\ .0oool (A9YE | B 12> IEEZ KT )
100,000\ 23| _1.opo0 | A9 [y F24 [pAss| 131 N\ 14
100 0000 4 4954 |__ 100D | 0794 WA 1-Z85] []2 7Y G2
[00.0000_ AR THA| . j000 [WW 12511551 g3
). 0002 | 00001 | . 9959|0955 | | 7-2) ||O2O s 1/ 147
| j00.001 | 10,000] 002, 1000 | jr 1222211035 1k || 43
700,000/ | 9,999 |_.9993 | 0798 | lor-B311735 0o |\ 14K
%9 5005 70000 G| _.0m9 |0z 2(30] 721 ) o
s 000 2.9 r.oon| o8 M. (225119351 S /| 43 |
702001 |__Jowi | Jo00 |&A|02251220S | T7 [ Y
o L A W AT 2 AN ES AN
96 7995 | 9.52471 | _1.0000| /002 |/ |04 1ZI5 | T A\ 7
" )00.000] 10.000)| 10000 | .0997 Nejloy2a]710] 6 ) 147
’ 7 coqg]1.0000| . 0997 [ paodzdotes [y | /7 | 4T
95 6| Jo.000l |__.9979 | 0977 |17t 042035 1 117 I IEE
_fi‘_?.g_gé 2997 9997 | 0777 | 0S| 290772 |\ | Y%
25557 100000 10000 | . 0993 |Xou/1p5-8 ZAS | 7T ) | 4G |
596%3] J0.0001 | 9997 | 9777 | e 10S0OAIN3S g0 / 1Yy
ﬁ?g‘ﬁ 10,0001 2178 | 1000 | (e 2505 NS
99. 5 o059  1L0000| . O07A%| WloS01]09/0 | T4
ca9AZ| 10.000l| 1. 0o00| . o779 | Apstl LZHS L T | | 9%
20 6699] 4.9999 |1 000) | . 1000 |bg | 05131 20051 Dk /[ |9
001 q.9999 | [ooun| . Jap |éw | 0S-FSD L T7] [ |49
1000 0. 9497 |1 0o | /001 | ¥l 0510 7¢ |\ |42
99009 | 4 orl|_399%| (o | Wi 1657412000 7% ) 1 48
RI79| 9,927 A9 | (o0 |dew g<30l1ss [ 7% 1 2 149
059999 29,9998 . 9299 | ./¢os | M (0530122151 T8 L 149
ol 120001 Loton | 0595 | WA 0% 255 | H_| ) %9
100.000(1 70.000D] 1. (D! 0997 | | 08724 (0001 TF 49




Dates: From

€-25-0)

WOODSTOVE DATA SHEET #4-4

Scale: _Sartorius

Through_| 0 -22- 0\ SCALE QA SHEET Model: _A1205
SN :_37010004
1000 10g 1040 100 mg “Dry | Wet
weight weight weight weijght Tech Date Time Bulb Bulb %.RH
D .booo 100662 | 9449 _| 44| Cho |wes | doel 5 | 2 |49
\o0, 0LV | luwoos |1 000l 000 [Chh (%29 |213e] 0 (BT
1090000 | 94488 | Lowoo | \okas |3 (%3030 | b [ N\ ﬁ
Noo.ooo [Wo.ww 3499 [ 0998 [dp (%31 11930 | 1S ) 14
100, oo [10. 0002 [ 094 3 o0 1l 18- |194s [ 27 | . ([ |49
ob.000% 10,0001 | 4999 | 1000 [8—18-D 12108 QM \ 149
a9 2998 1 10 00 Z] 1.oono | 100\ v A-Y [[820( 7% [ 4
100. 0001 10,0001 9978 1000 [k |9-S 112301045 | /L ys
100604 | 10.000D] 9949|6439 [, (- [12S | T4 [ | 49
J00.0000_| 100000 ] [.0000 | nA98 QP [9-N9:30 | D T
1000000 | 00099 | 1,0000 | add Iney |0-041 1020177l 44
[00.0000 | 1. 0000 .999¢% .0997 (o) jo-1 1910 | 72é \ 49
100. 0000 | ©.9999 9999 | 0998 |Yeu | 10-2|949 | 70 \ |46
(1000000 | 10,0000 liopool . 2995 S | p-m [ 42) | 7o | | ¢
(@499 | 10.00| 1,001 . 120 |4 10-5 | [2Y0] IX 4%
09.9937] /0.0000 | 1.0001 | jopp |0p) 1061490 | o9 41
8491 10.0000 1 1.ooon, 0595 W /[10-1RISD | 78 |
10,6001 10,0002 _1-:000[ |, |poo [V | (D8 | 5730 94 |/ 149
— 3,9 | 0000 _1.0000| . 0799 | M. 110911206 | T3 “3
00, pooal 10.000( | 4992 0996 | Wi (071 D172 49
00,0001l 0.0z . 9599|0798 | B | 10| A0 118 \ [ 47
— 55 586 FR_ a1 | 0T |8 [l fzsT D | /1L
T00.0000 10.0001 |, 999711_.0729% | bl )0-1(11SSO 1) 3 (| 4
Zfa"?-’reﬁ 0. 000) | 1.0000|_. 0999 | {9 [D-111/725] T \ | &9
~100.0cod| 10.0003 | _J.0000| . 09F8 | _% 1)-143200| 4 % Y
Joo.cved|_Jo.000n | 10901 100/ GRS T AT
U002 10.000] | 10000 | . 075a | ppr\0-A]R000 | % | [ 7
9997 7| w0202 | /.0007 | 100/ |6t [\D77 0830 x| gl
00.0001] /0. . ] 09598 b 11022 ids |79 || | 4
Fac 5| 10.0000]_J.onpn | 097 [Pt 1102311026 LG \ 47
00,0 /0.0001_L.0001 1 1000 |t 1023 10ss1 0 | Y 1Y
79,59 | ,p.0001 | G997 | 1000 W0 241025 | o [ | <
20051 o000 | 4799|0997 | pr—| 0251150 17 [ o)
99 Ga#1| 19999 | 10001 | 0971 | ¥a1/p28183S | T8 N
1000000 99999 199940997 |pe Mﬁiﬂﬂi .
Joo, 002 10900l |_Loooo| 0398 INo 162y IKSE) | N2
00 978 Jnpoo0 | J.0000 | (000 | R—10-01 1651 17 [ | L]
.ol 200001 %59 | 0996 | B 1078130519 | | 1Yl




BLANK PROCESSING DATA SHEET #5
onit: | SoTuUl F1OC)  RrRun: & DATE: [0-S-0 |

BLANKS DONE ;_2-12- 0|

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

FISHER OPTIMA | FISHER OPTIMA |PONNERU PRANICTS
CERTIFIED

LOT #9004 | |LoT# XI55 |  Distiueds
rnaLWEIGHT | /09. 9013 | (D308 (06,9675
TAREWEIGHT | /0%. 9007 | /D, 2006 | 1069672
NET WEIGHT 000 | Y 00201 L 00p3"
TARE BEAKERS INTO DESC : TIME ;) | DO DATE:__ 0A-194-0 |

DATE :0Z/21BY k//w DATE :D2/ZZBY :M«‘DATE : BY :
BEAKER: | 1 STWT | TIME 2 ND WT | TIME 3RDWT | TIME

A Y0802 Jodl | 108907 1106 |7
B 062063 1047 Wbw300s| 107 |T
c eS| 10%s | eaciz| 1105 |7

FINAL BEAKERS INTO DESC : TIME : /630 DATE:_02/23 /o ¢

DATE 224{BY {4/ DATE 02/25 BY 4 pATE:___ BY: |

BEAKER |1STWT | TIME 2ND WT | TIME 3RD_W’I' TIME
a | 080 2125 |/08.908 1440 |”
B | 10L3SA 2130 (1062088 14Y 7 |
¢ |bacd 2137 /06351447 |~

TARE QC FINAL QC

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

WB %
02/2)| (020 e | (|75 W) D%/LL/ U2 F ( 72 7
0242|1035 A?*u\/ 20143 0t/ec| 1935 wy«\) 2z | Y3

-




NET-PARTICULATE CATCH CALCULATION DATA SHEET #6

- n_ £ 7 e
oniT Tl 10O Run:_ =~ pate: 1O -S-0O/
BLANK CALCULATIONS
Acetone : 00( | _g+_200 ml= . 00000 g/ml
Dicholoromethane : __ 0070 g+_175 ml= L000027] g/ml
Distilled Water : 003 g+_200 ml= 00002 g/mi
FRONT HALF CATCH
furers: 4001 g | ° (oooogy=_ YOOI g
Total Catch # of Filters Blank Value / Filter
) « 0000
BEAKERS : 0Bl ~g- 120 (, 000000 g)= 0L1q g
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH: __. 13D " g
BACK HALF CATCH
FILTERS : - O420 g- | (.0000 g)=__ D430 g
Total Catch # of Filters Blank Value / Filter )
BEAKERS : ; ., 00 :
Acetone: 1A1S g-_110S (00000 )= 1104 g
Total Catch ml Acetone  Blank Value / ml Acetone ¢
v ’001-0 —~
Extract: O3S g-_75 (000027 91 933k - g
Total Catch mi Dichloromethane  Blank Value / Dichloromathane
,000L )
water: - QSYS g- X790 (.00000Z q)= 0S29 ‘g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : , D209
TOTALCATCH: - 18337 ‘g
.%FRONTHALF: 9452 "%
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TEST DATA SHEET #8
uNIT : Jotu/ F 100 RUN : 2 DATE:_J0- 5 - 0l
Test Chamber Air Velocity Start : —a Stop -1% Avg.: —fF—

HE M yulm:m
Pre:WB:_Lp_[L_DB:’ﬂ = >3 % RH || % H20
Wet Bulb / Dry Bulb (05- S% - q
Post: WB : DB:'1§= % RH_L< | %H20

Average : 46:5 ;&RH l'q %Hgo

Empty Stove Weight (ibs) : wi stack & oilseal : Wet:_______ Dry:R289.2
Kindling Weight (Ibs):  Paper: N _ “Wood :____1. | ’11

Preburn Fuel Weight:_5.\ + 9.0 +53+4 L\ Total:_ 725.S  ~
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : 2’7 T -

Coal Bed Wt Range (Ibs) ;4 - 1.2\~ Scale : 2D. 6 ‘- 0. 4 ~
Upper : .25 x fuel waight : Always round DOWN to nearest tenth q i

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

Maximum Coal Bed Removal (Ibs) : (( | .;-?!' o+ _%%rv_) +2).25= 3G -

Test Fuel (.75" x 1.5" x 5" spacers ) = [RX_  pes
Dimensions Length in inches No. Pcs Weight in |bs % of Load
2" x 4" [4 e 5.9 1007
4“ x 4" ‘__ D i —— L
Test Fuel Weight: _St + ~ Ibs
e 4‘?, 4
Estimated Dry Bum Rate:, ! ’{% q
5.7 -(57x%: l7> 80 . b3S " in
2.2046 200 -
L,S TIPZWSE
p ) lﬂ v -
i . . = + 0 's/hr
Estimated BTU's/hr: 19,140 x o = 1S 1.0 ~_BTU'sh

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




Unit: _ 5()‘\'11_.9 F /00 . Run :___a’l Date : IO"S"D)
FIRE STARTED:;_ Q%15

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

o /s ? at start of preburn.
SECONDARY AR : N ,/ A CAT BYPASS: _N fﬂ

CHARCOAL BED PREPARATION :

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

TEST: _ :
DOOR wide open during loading @' min. ?>< sec. ,

4
PRIMARY AIR : Opened full for ﬁrst_imin.. then set to run setting of __ ,’ JS ;
SECONDARY AIR: ___N ’lA CAT BYPASS : - AL,/A

FAN:

ON %during warm-up uring preburn
ON / QFF first_ALL minutes of test QMY\QFFYpalance of test run

Fan speed setat __NO_EAN|
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood # 2 or better s. g D fir
PELLET FUEL MANUFACTURER : 'NIM BRAND : A.z/lé_}

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either, "J or & inches.

WOOD STOVE OPERATING DATA PAGE #9
|
|

1st warm up / pre-burn fuel charge ( S.L Ibs.) addec.l at _Qq i5
2nd warm up / pre-burn fuel charge ( -q'-b : 'lbs.) added at_JD!-O
3rd warm up / pre-burn fuel charge ( S B M’Ibs.) added at 1110
4th warmup / pre-burp fuel charge ( Lo, | lbs,) added at |21 0

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




i Date: _10-S -0l

Correction Factor : ﬁﬂ _
NoV

unit: nhd F 1

Run’
°F

)

Room Temperature :

‘Uncorrected Values are corrected for room temperature : Yes
Time Test Fuel moisture reading taken: 1320

TEST DATA SHEET #10
Calibration Checks: X___ Y v v 120121 220722.3
pc# | Dimen. | Use TOP BOTTOM SIDE Avg Cormrected

Uncor [ Cor. | Uncor. | Cor. | Uncor. | Cor.
T2 [ K |J6s [N.G[/40 [j9.9° 40 14T
2
3
a [ 2%ae | P 3.0 [[AT] &0 (AT]1&.0]19.€])9.200 ¢
5 2"%4"x8' P 2810 19,2 J€.S lq‘%. )&__S: lq% ]qJ_m . |
6 [ 2x& [ P[00 [2037] 4.5 '20.%&3‘ 209720, 100 ‘|
7 | 2'%4"x8' | P &9, SO0 \
8 | 2'x4"x8' | P
9
10
M [oxdwig T | 30| Az 165 | 1981180 [0 ]9, 40O -
12 v T 205 2301 22,0 237 22524 123,633 ¢
E ~ 22,0 23 22.0 |23 7|22.0 [233] 23,7700 -
14 il - (o 133
15 .
16
17
18
19 |
20 | Spacers | T | 19 0|2 |1€.0]19.2] 19.5114.8] [1.400
Key for Use : K= Kindling ' P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 1S . 800 "% 19,933 * % 71‘1.?.'4# %
Wet Moisture % : JLQ&H % [, 55| % 12,197 %
To obtain Wet from Dry : 1?80’_:_ ;“D%WRI:ZZ?AZQ = % Moisture, Wet Basis

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

Date: [A- S -0 Analyte: CO2 (15-1)
Source : Aot f  FE 10D Run # : B
Zero Cyl. #: 023TAC 1-A conc.:  0.00% CO; Cyl. Press. . _1"T20 psi

Certified by : AR LIQUITE
Span Cyl. #: !£é7'550 conc. : |7 )

Certified by : A1 R LIQUITNE.
Analyzer : Make : HORIBA Model : PIR-2000
Range : 0-25.0% CO;
Flow: 1.5 SCFH

EPA Span Value =25.0 % CO,

EPA Control Limits = = 2.5% of 25.0% CO; = * 0.625 % CO;

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

Date : OZ=(07-0 |

% CO; Cyl. Press.: _|2\0 _PSI
Date: O\-19 -D|

SN : 407069

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

PRE RUN Audit: by: C. UJ{M@W{;

Time : [250 * Temp gD °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERG| 000 | 000 | 000 |50 ) | woof |— .02 | =.02% |~ I}
SPAN

103 | 483 124 e | e 120t [+ 03] [hi7d

POST RUN Audit : by : _[\6/ Z’?”& L

7L _Time : / 231—0 “Temp : __:7__@'___" F

Y

AUDIT RESULTS

Point Expected Response Actual Response + Cconc.

# Meter DVM % Meter DVM % Difference A %
ZERG| 000 | 000 | 000 o\ |, 001 | -02% | 028 | 211
SPAN 09 9 |49 |12 44 20.0 .0 | 12496 | +.050 ¥, 224

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

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

X 100




ZERO / SPAN CHECK DATA SHEET #15-2

IDate:‘)D-S - 0/Analyte: 02 (15-2)

Source : TSQ‘ILIJ F 14D Run #:: Lo

Zero Gyl #: ODKTAC L-A conc.:  0.00%O0; Cyl. Press. : 1 [20__Psl
Certified by : AR LiQUIDE Date: 02-—0O71-0Ol

SpanCyl #: (L9522  Conc.:_\Z U5 40, CylPress.: |10 _Ps
Certified by : AR LU DE Date: _01-12 -O ‘

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

Method 28 A = + .2%of 2560% O, = & .05 % O2

PRE RUN Audit: by: waﬁvwnfh Time : 1260 . Temp: aD °F

AQDIT RESULTS
Point Expected Response Actual Response + Conc.
i3 Meter DVM % Meter DVM % Difference A %

ZERG] 000 | 000 | 900 | 50,0000 | = 040 | =, 040 [, I5]

SN[ 1208] 198 | 125 126,999 | 12519 | 0b]| 254

_,'.';'_,')ﬁfgl‘ime : _LZZ_Q_Temp : —:241—0 F

POST RUN Audit : by : @ é(/ ot

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

ZERO | 00.0 .000 00.0 OO,/ , OO/ -0l 5 -0 § fogq

AN 12 do | 4ag 25| 12.5] 501 | 12.564 |+, 1Y [1USS

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value
° - Exp % m) X100

Full Scale Value

Span % Difference =



ZERO / SPAN CHECK DATA SHEET #15-3

Date: [0-5 -0l Analyte: CO (15-3)

Source : S0l £ ) 0O Run#: _ <

zeroCyl. #: OPBTAC 4-A conc.:  0.00%CO Cyl. Press. : | (30 _Ppsi
Certified by : AR LIQUIDE Date: O2.-01-0)

Span Cyl. #: _(LRDS722 conc.: 98 % co Cyl Press.: [ 1O psi
Certified by : Hir LIQUITE Date: O 1=19-0O\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

+ 0.25% CO
+ .02%CO

PRE RUN Audit: by: C Wﬁc/ff;\ 611”0/\) Time : __ES_?_)_Temp : __E_Q._f F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO
00.0 .000 00.0 OO0, O \ C).C’D - 00 L\[ s DDL, L -Tf)q
SPAN
M9 | 498] 403|439 [ .99q] woar [fon [ 1S

/ G _ o L
POST RUN Audit : by : A//}f/’j’“ Time : /B0 Temp: /(o __°F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO : A fes -
000 [ 000 [ 00 [ [-pot| 014 | 2014 1527
SPAN e A -
Ll.q'g nL\qg q ‘qg LIL .[ / LJC”L:; H -C?Glx—-’7 I *;O ”7 411 I 7 S

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date: |N- < -0l Analyte: SOz (15-4)

source: o] F {00 Run # : L

ZeroCyl. #:_OZZTAC 2-Aconc.:  0.00ppmS0;  Cyl. Press.: 1150 __psi
Certified by : MR LiQUumE Date: D2-071-0\

Span Cyl. #: 0L (p 2] 2d  conc.: 1290  ppm SO,  Cyl. Press. ., | 400 psl
Certified by : _Jx1 & DALLTDE | Date: O 1-29-0\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit : by :C_. L\?ﬁé?mfj?b— Time: JA5© 'Temp; ZD °oF

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

ZERO| 00.0 | .000 | 00.0 on.\ | .00\ Co,lq(_p t.!nJQLP ,Z’-}‘EJ
o 1616|1290 [na Low [[283.929 |- Gonl |7 28

-

POST RUN Audit: by : \Afé( A kAN ' Time: / ng(;‘Temp: ’/5 °F

AUDQ' RESULTS

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

A %
ZERO | 00.0 .000 00.0 00'6 ’m:}) ”‘ lg..] *”,|37 _]"qq_?
A 511,1.516]1290]5/.2 |, 5 /2 [\iau.uol_|* o 40T [7.256

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

Zero'% Difference = Act % - Exp % m) X100
- Full Scale Value

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




QUALITY CHECKS DATA SHEET # 16

UNIT: _Johuf £.100 RUN: L paTE: 10~ 05-0]
Thermocouple Check :

TIC#1 - _°F TIC#13 53 .% oF
TIC#2 - oF TIC # 14 Sh3 oF
TIC#3 <3.7 F  TIC#15 54.3 oF
TIC # 4 SLO F  TIC#16 3-8 °F
TIC#5 <5 K oF  TIC#17 o oF
TIC#6 <0.7) °F  TIC#18 513 °F
TIC#7 SO °F  TIC#19 Sh °F
TIC#8 0.2 oF  TIC#20 — _ °F
TIC#9 S1.3 oF  TIC#21 - °F
TIC # 10 <14 oF  TIC#22 — °F
TIC # 11 44, | oF  TC#23 _Sl. oF
TIC # 12 (,0.3 °F TIC # 24 — oF
Thermocouple Readout :

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

ZERO: 14 oFAdito_Q.0 °F
SPAN L2 oF Agj. to2000. O °F

7er0 .5 oF Difference_c07S %
SPANZ00.2 °F Difference_.[ @0 %,

Thermocouple Readout Pretest Linearity Check

200 =201} °F 400 = 340 o

0 = OO _9F

600 = Lol3 oF 80 =415 F 1000 =_l000.lp °F
1200 = 119%7 oF 1400 =_HA4.Z oF 1600 =\SA4K °F
1800 =l4D0 oF 2000 =2200.0 °F
Sample Train L.eak Check Pre_ Post _ X ’

C-gas Train Leak Check
SO, Train Leak Check
Static Gauge Zero Check

Pre Post __ <
Pre Post ¢
Pre Post %

Scale Check Pre:

R = AR o

Post :

D)% ~— 2el): D

Stack Cleaned Prior to Test Run : YES

NO _ X






COMPUTER INPUT DATA SHEET #1
Client : \jO‘i'uJ US A |

Address:_ 400 Rivorside, St PO Rov 167
_Poptlang. Me 04104 |

Phone ;207 - 797 =59/ & Fax __207-%I8-54%|

RunNo.:__| _ Date of Test: 10-04 - o] Burn Rate : _ LR

Model No..__F 10O Cmin~ XMin-1.25 [J fan

Stove Type: [Jcat  [¥INoncCat [ Pellet [J1.25-1.9 [Imax _ [Jinsert

Dry Gas Meter: Y Factor:_|; 02| “ Post Leak Rate: Ol efm  Time:_l0S _min.
(0.000) (Data Shest #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: | 229K cf 7

(00.000) (Data Sheet #2)

Stack Flow: (0 S L  waschm

(00.000) (Data Sheet #2)

Barometric Pressure:

A H: © 17 T H0
(.090) (Data Sheet #2)

20.09 n. Hg

(00.00) (Data Sheet #2)
H20 Captured:

L"(ﬂ'——) ’g

(00.0) (Data Sheet #3)
Total Particulate Catch:

(0.0000) (Data Sheet #5)

,A49S ¢

Flue Gas Moisture: lo. OB4S %
(00.000) (Data Sheet #7)

Particulate Emission:_ ‘ l 15 S gr/dscf

| (0.0000) (Data Sheet #7) .

Ambient Moisture: / S S %
(0.00) (Data Sheet #8)

Stove Weight: —__lbs
(000) (Data Sheet #8) :

Total Fuel Consumed During Burn: 5, N
(00.0) (Data sheet #8)

Fuel Higher Heating Value (dry): - __BTU/b

(0000) (Data Sheet #8)

Fuel % Moisture (dry):___20. 2.4 Y

(00.00) (Data Sheet #10)
Stack Static Pressure:

(wet): | %30 %

(0.000) (Data Sheet #12)

Temperature (Average Room) Combustion Air:

(00) Data Sheet #14)

Stove Temperature Change:

B ;Oq S_:_in. H20
D%

1Y "

(00.0) (Data Sheet #14)



TABLE 1 ----- RAW DATAR

CLIENT : Jotul TEST No. : 1
MODEL : F100 DATE: 04-0Occ-01
i A S SRS A RS A AR AR R R RAdR AR RS E R R R SRR RRRd R R R R ER R R R EEEEEEEEEE LSS
TIME METER DELTA METER PERCENT PERCENT 502
READING H TEME . co co2 COCENTR..
(MIN.) (C F} (IN. H20) (DEG. F) { %) { %) PFM
EFEEEEEEEE EEEEDDDED EEEEEDEEE EEEEFEEEEE EEEEEEEEE EEEEEEODDT SEEooEmmaE
0 800.500 0.150 Bl 1.35 4.50 550
5 802.000 0.250 g1 0.95 8.40 425
10 803.977 0.150 g2 1.00 8.50 550
15 805.510 0.130 Bz 1.24 10.00 575
20 806.977 0.160 g2 0.65 10.90 525
25 808 .584 0.160 82 0.85 12.80 525
30 810.191 0.160 82 0.89 12.90 525
35 g811.798 0.130 82 1.10 13.00 575
40 B13.265 0.180 82 0.43 11.80 500
45 814 .952 0.200 83 0.27 11.20 47%
50 Bl6.734 0.180 83 0.49 12.10 500
55 B18.427 0.150 85 0.96 12.60 550
60 819.966 0.180 B3 0.46 11.30 500
65 821.660 0.180 83 0.54 7.80 500
70 823.355 0.150 84 1.39% 5.20 550
75 824.901 0.160 84 1.39 4.80 525
80 826.520 0.160 B84 1.42 4.40 525
as 828.140 0.160 B84 1.45 4.20 525
a0 829.760 0.160 84 1.48 4.40 525
a5 831.379 0.140 85 1.42 4.40 550
100 B32.931 0.140 85 1.50 4.20 550
105 834,483 0.140 85 1.68 3.90 550

110




TABLE 2---RAW DATA

CLIENT : Jotul TEST HNo. 1
MODEL : F100 DATE: 04-0ct-01

e, T T I L st s a2 s X RS RS R LR RS LR LR R AL L & & 8 4 2 & thhkkEr AT T AR Tk E

METER CAL. WL . WOOD

FACTOR (Y) -==--- 1.021 BURNED (LB) ------- 5.5 Lba
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.09 in Hg MOISTURE % ------- 16.836 %
LEAK RATE Wt. PART,.

POST (Lp) ------ 0.011 ¢fm  COLLECTED ==----- 0.2495 g
WATER METER

VOL. (Vig) ------ 46.7 M1 VOLUME Vo ------- 33.983  mef
TEST HC MOLE

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



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST Ho. 3
MODEL: F100 DATE : 04-0ct-01
[Tt sdds s d s 2 2 & £ R 2 4 4 B 0 B & 8 0 B 8 8 b B 8 8 B b bk Edh bk ddd bk gk d i
AVG DELTA AVG PRCNT

H @ ======- 0.16 in H20 (o o T 1.00
AVG METER AVG PRCHNT
TEMP. Tm ======= 83 deg F (o o - S e 8.33
AVG PPM AVE BAL

502  s======- 526 PPM 0200 mmem=-- 8.36




1

04-0ct-01

404 .597

6.74

0.0074

2.49

dscf/Hr
&
dscf/min

g/dscf

g/Hr

Lb-mole/Lb

g/Kgdry
fuel

TABLE 4 ----- CALCULATIONS
CLIENT : Jotul TEST No.
MODEL: F100 DATE :
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 33.94 dscft FLOW Qsd -----=-
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 2.198 scf CONCTRT., C8 ===~-~--
PRCNT PARTC.EMISS.
MSTR Bws ===----- 6.08 % RATE E -----=-
BURN MOLES OF GAS
RATE BR ---==--- 1.20 Kg/Hr PER Lb WOOD Nt -
CO EMISSION PART.EMISS.
RATE  ------- 134.96 g/Hr RATE  ------
&
112.84 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL: F100 DATE : 04-0Oet-01
'll‘-lj*t*ttti-ii'l-'i"l"i'!!’i’tti‘l’t**it**i***iii‘*ti’***i***"‘**i‘*"l****li‘***l*i‘"*'
TIME PPM PROPRTHN . PROPRTHN
INTEVAL - RATE VAR. RATE VAR.
Ti Vin PR AVERAGE
EEE=SS=S=== S=S=EEEEEEE S=SSSsSS=S= SSEESEEEESE EooooooEE EESESES=S= SESSEEEEE
5 B27.2 98 100
10 841.9 100
15 B43.8 100
20 844.2 100
25 844 .4 100
30 844 .4 100
a5 844 .4 100
40 844 .2 100
45 B843.5 100
a0 845.7 100
25 844.1 100
&0 844.0 100
65 846.2 100
70 845.9 100
75 847.9 100
80 847.6 100
85 848.1 100
a0 848.1 100
85 846.8 100
100 849.6 101
105 849.6 101
110

115



METER BOX DATA SHEET PAGE # 2
uniT:Joto| F 100

Page:

1

[

of

RUN: | DATE: _|0-0Y - 0]
Meter Box: SH Y Factor: [\ 02 |
Leak checks: !5 "Hg @ ,00(0 cfm "Hgo @ cfm
(S "Hg @_0ll cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__). 500
ROTO: PRESS: _LC[ SAMPLING RATIO: s BP: 30, j()
METER SAMPLE STACK DELTA |METER| S02 |ROTO|PUMP
MIN | TIME READING. MDCF DSCFM H TEMP PPM | TEMP | VACC
O 415 | H0.500 L2203 [.)s | B [SSO[&] [ 1O
° | 20| L. 000 — [\ .25 | Q) [425 (%) |30
0] 2513977 |1AB.977) 6,291 IS | FL |$50 (32 | |0
151 20[05,510 [¥0S,S)10 [LOLD |3 | 3L SIS} | ].0
201 35 00L.97) Ro.91) 6,59 | . .| BL|825(32 [0
31 Yo 0% .5%4120%.524|L.SU | My | BL [S25132 |10
01 g4l 1019 (R0, (9] (L3906 | 1|32 |525|%2 [1.0
%1 50/ %1799 [R1L.798 | 663 |13 %L S |RZ [0
01 85312, 205 RIB26S | 6926 1R | B2 |00 |B2 |10
% 1)500[R14,.952 [914. 9521 7.277] -2o| B |SR3| 10
01 05|21L, Y R, 713 | LAY | R | DD [0 |FD 1.0 |
51 10|18, 427 [RI8H2FH| L. 23S | IS | S [ss0 %3 1o
ROTO PRESS: \I% TOTALS: %D.CDS ?_~O q _17 BP.: 30.0%
80 118151319, 906L 19,90 | L. AT [ IR | BB 1500 | ¥ |ID
8 70|21, GLo 32 LL0 [©.a09 | .13 [ > |Z00[ %3 (10
0] 25(923,255 [F23.2355 |, 29| IS [BY) 55084 |10
B 30[929.90) |¥4.96) [C.5b8 | Jlb] RY|S25[ 8 [].0
0] 353 S20|B2Us, 520] 0.56% | )b| K¢ |5 841 1.0
85 1 Yo P& (40 |R2B. 14D | LSLY | | ¥4 |s25 (84 | 1O
01 95[k29, W0[329. 7160 ] 6. S6s| L Ald 89125184 | 1D
1 So[1.319 B339 L,2SB | 4 [ 8S [550|¥S | .0
100 5227 93) (3293 [(,,288 | )9 B3 [SS0[8S | 1.0
105 11,00 P34, 4831349 . 43| L 258 | MY [BS |35 [¥S | 10
Wl o5 | O
]I . 1o [I5F (528 [y
TOTALS: ‘f 5; “.oS 3{5'7 MAX VACC = 3' O
TOTAL Cu Ft. 33,43 / TOTALS: (o:SqS) ‘“Dz“/s.{:g WVG BP: 13_@:0?




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unt - ptol F /o0

.‘ pate: 10-4- 0

RUN :

SCALE |  WEIGHT
| scaLE cHEck| LEVEL | ZERQED 295.0¢ N5.0
INITIAL : Y \_/ 590.0 g &i0. O
FINAL : v Vv 885.0 g 248 .0
IMPINGER #1 #2 #3 #4
FINAL WT (b52.% 15909 484.% S90). J
INITIAL WT (ol Lo <3LR 4¢3, 5 £45.0
NETWT GRAMS | 6. 'L ?; ‘ ]; o |

TOTAL CATCH : "f 6. ] GRAMS H0
FRONT HALF

Beaker# | 9 |
FILTER # L F DESC. ACETONE
FINaLwTg | B0y ¥ Fnacwtg | A4S0k |*
INTIALWT g | b 17D v mmaLwrg | 15.06lS |~
NET WT g 293 “ NET WT g ,OYYL |-

voL. pEsc.m| B9 -

BACK HALF

FILTER # L)
FnaLWTg | (S 2S |
NTALWTg |, U207
NeTwTg | 008 1
BEAKER # Q'L 2 ) qYy 95
DESC. ACETONE _| METHCHLOR | H,0 H,0
FnaLwTg | Ao 1280 IO‘Jrchﬁ,]JDb 2] (07, %02
wmacwr g A, bdd]1107.9953] 10628541 (07, U207
NET WT g O otlb] 01 0100] L0172 -
voL.pEscm| |20 ° 75 )25 | 135 ° K2vo) -



FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : A -N-0) Time : By : Cn L%JJ_GZLU\)
[

Manufacturer S &S Grade : #25 Glass Front Size: 11cm LotNo.: .Z2R92
Back Size: 8.2cm Lot No.: ZB4L}

DATE: 9L BY: . |DATE: 927 BY:JEU |DATE: By
FILTER FIRST SECOND THIRD
¥ WEIGHT TIME WEIGHT TIME WEIGHT TIME

TE | TR /% o793 1930 |Tom 400 R\
M2 F | 67139 1319 L7858 | 2.2 w I gee
3F | . bba 1320 L8 | 922 | v 4 R¥D
YE | b2 132 LLeg 933 | % M REW
0SF | i e704 132 J7oa. | 9

WE | bbb Exd b4 | 935

11F | 6707 |34 L6705 | 9%

giYs LLA5 1325 L p4S | 737

AF | 748 132k . L53 | 922

¥t 6795 | 13: L7147 | 739

7B | 4864 |m2a| 4262 |94 [Jou AAOR?)
12R | 4282 | 1330 4297 (qie | v N R
138 . 4309 133) | . qeod | G4z | %" R¥3
4B | 4365 [ @32] dzmes |quplv U R#4
o8 .YH200 | 1333 4199 | 9.45

T B 4oy | 1334 4237 | Qe

1B 4Yaa3 | 1335 N2 | QN

BB 4169 1336 Ms | 948
MR Y13 1337 digs | 94

ReJc! Mag4 | 1338 L p20 | 9o |
Checked by:C_LﬁWOA Date: 9- Z—)‘ O) Time: ED L0

BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB [%RH
a0 | 3 [Uol | ~1d LLfl‘J

A

9-27 1 9:30 |\Jey > "N




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : DB'/ 7;{_)’ Time: _/ ZJ_S_ By:_m__é
pate: X4 BY.(;QP(‘)_ DATE: %20 BY DATE: BY:
BEAKER FIRST ! ) SECOND THIRD
WEIGHT TIME ~__WEIGHT TIME WEIGHT TIME
Tl \o’s.%\otf 235 o>, %\m; 1150 :{)
=41 I8 L3S 213, (102, ;A s ) NS
12 (995639 [23) (94 5020 J[ns2 [—eherinse Mk L
24 Q). G0 [213% [an. Ced[Ms3 |- gEg
20 oA 133%  [2139 iR mHZ NIhsS | )
%\ L0y [ 214 ol 4103 D WS |-
27 1%555 o142 (N YEs2Z ) 1NSh |= o~
e
| 0SS 7 10S, 50 O |~
< [AR.0013  [2]9S ’3@_‘_"2 Q\)_%;&,
%Lg ot ses  [uY) [ 2as10) 1iv2 |-
10,9223 2N [05,97.20) D203 |- 4 UN
33 oo, 0043 (2199 oo, 009%0) (R |- TN —
0. 1% 1250 [120. I3 [120b | -
% lob, dio 2152 (e 4l02) 16S)
qy [@s, o6 ) 2153 {45, _[mesﬁ J208 [
Gz [0k, WXL [2155 (Aeld LI (12 0q |-/ Tom. Fw
92 |\01. 3450 Qlabgi %4s3) 12 o7 p#\
qq’ loblgﬁgg ’2)57(1_@%%‘5'-}) 7)) -‘\
05 [\6) 9205 218501 H202) (217 |-/
Al 38y [220NR. 9L ) 1203 [ )
a1 19,9428 72202 (§9.9935 ) 1215 | 7 5o Hm
4% 105, 0523 |1255 (108.03290 121 | = p¥e
39 o Y46) ZZWc(oq_%g_aiz 171 [~
100 [\0b, 1533 | 72265(1oe: 153 ) [ 1U% [/
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | % RH .
G2 4;_4\3,3 O T/ 170 [ 44 [Checkedby: / IS
30130 1 A I i S VA




SLHOIIM LNVLSNOD : £-¥ # 133HS V1VA IAOLSAOOM

z —
/ 5 R T W A s W (T2 =T
f 7 Ch | 3C | _ A |OSTLL-0r €
8 9 b N ] o oCR [ Ut =
LR S 21 2 / 1 —m | Onc/| S0/ b
uoissasg / uoissasg
HY% | 4d m&, Ag | swi] | 9@ | BuyBiam H¥% | 8a am Ag | suwn] | sjeq | Buybiom
SNOLLINOD TV.LNJWNOXIANI WOOY 31vIS
chwa| -0 Ciseh’ 1Y)
AR |C0T] €55 |mrfer -0l e |4 |pe|| 59 Bet- DL A YIL
] . : _ p |
PRBTNG | 7908 A tat|ecw |90 30Q% "~ |7A|ehrl| S0l SLe¥ [MJood |RQl] HC
—mbreM WYBIoM WYY | #
Ag |auny | ale@ paYL Ag |awn] | ®le@ | PUODSS Ag |ewy | @eQ 1sd14 Ag |swil | syeq | 014
S — _ |
oA Lo | 3-0] [202h LO) So| GOl beeh L1 0N s Sb
, 0 _
BB 0@ ZLe 2O A ST LI [324e 101 G009l SOl (b
LA LZL0 [2-0[{b70L°L0) 2R |725/T Ol oLoL'L Q- |QS9 | 01 € b
TR B0 |30 (B T by 2R [SSIE] Lol [ 28Z L Db apl| 259\ s-0l 2b
e Jij
— PR BT [(0901 S Y 2R |si¢| -0l kool Sb [YD[oodd [ S0 -1 b
Blam WP WBieM ¥
Ag | swu | @le@ payL Ag |swiy | ele@ | puodag Ag | suny | @1e@ isid Ag | swi] | s1eq | sexeag
[0-1-O] :3va LT ool § |01 FINn




Dates: From 1 Z-1S-2000  \WOODSTOVE DATA SHEET #4-4 Scale: __ Sartorius

Through__ (0% - Ly =200\ SCALE QA SHEET Model: _A1205
SN :_37010004
1009 10g 109 100 mg Dry Wet
weight weight weight weight Tech | Date | Time | Bulb | Bulb | %RH
[00.0000 | 10,0001 |_1.0000 | 0994 | . [12=IS\UIS NS 4 %)
100,0000 |10 0oy | 1.0001 | 04499 | N/ \e-181708S |7/ Z | YO
100.00m0| 10.000 [ |__199%9 | 0999 x4 |26 | bls | 10 Yl Y42
106 oot 10000959 | oFa e[ -z 123092 ]/ gy
cq 9% A e Lol (000 [ e, | 131 (9201 73 [ | &4
To0.c0|_10.000]__Loan| -049% [KAud1-15 [0S S Y TN
CA ceFR| \0.0000] _4agaq | (0% [N/ | \-201 2015 | 7] | \ | Y
oo ool 2 479 1 oad og_|war | [220z0] g 1 /| 93
00.c0| |p.0001| 1,0000] 0991 Yo | 122 \2p6] - | /1 47
1000000 _10.0001[__\.0000| \ATZ 23] 130 2d | (142
100.00\ [, a%B| _1.opo0 | 199 [ 124 03 N\ 142
00 0000l 4 .a974 | 1.gon| 494 -Zs[]28] 7Y )
[00.0000) f—‘z Al R 00 [WW [V 2S[1515 e |/ 19>
1000002 | 100001 | 9954|0975 | B | 7-2) OO 25 1/ 147
0001 | 10.000] |_1.0002| 1000 | jt 1272211035 o ( 43
100,000/ | 9,999 |_.9993 | 0798 |Ifi 022511235 06 |\ 48
%49 5597 102000477 | 009 [ 022121201 77 ) 140
Tod. 00| 9.9 J.00p| - OFAE ez s a5 | /£ 1 93
[0p.000) 10-c001 | [ ol Jo00_| & 02-25|220S | T7 i 4
Tboom| 99978 | [oaw| 0759 | b /| 2% ID3SI TS \ 1 35
96 7695 | 9,991 |__1.0000| . jp02 | g/ |04 EIS. Tl N 2
‘ 10.0001| 10000 | 0997 &;LLQ‘*’ZG{ ol 26| ) |47
“(pogwr| 9.4ea3| 1.0090] . 0199 | fA042q 1SS 4/ 144
9q 61| Jo.000l 9979 | 0797 | Mgt 0420 NS 1 7D BIEE:
Wgﬂ;é caor| 7 | o777 (W lpsol290[77 T N\ | o
75 -0000]_J-0000 | 0993 | Wi/ 105-49 2 S ) | MG |
3943 10.0001 | 9997 | 9777 0S4 138 %w /1 4L
_%_2;73 10.0001] . 2178 | 100 | Bl |6505122)S sl B
9 S| Too| oy eloso|eo [ I |
ca97Z| 10.00ol| 1. 0o00| . o7 [ Apsl 12Z4IS L) | | Y
506659 | 4.9999 | 000l | . 1000 |bat | 05131 20051 )k /[ | Y%
o000l 4. 44999 | [ o000 . /a0 |k | 0S-ygsp LT [ |<7
0000l 2. 999911900 | /001 | & 15511410 | 791 N\ 147
99090 | 4 oml| 2977 |  wop | BIL16SN 79 | /178
BIFM| 9. Q] 9| (o0 BEw s<30liss | 7% £ 119
05,5999 2.959%| . 9999 /0o Lo 0T IIITISI 76 L1149
opnl 1000011 Loton | 0995 | B OsY 245 o1 1Y9
/00.000(1_/0.00001 1.1XD] 0997 | | 082 (0001 TX 49




Dates: From §-2v-0) WOODSTOVE DATA SHEET #4-4 Scale: __Sarlorius

Through_|0-2%- 0\ SCALE QA SHEET Model: _A1205
SN :_37010004
1Q09 10g 1.0g 100 mg Dry Wet
wgght weight weight weight Tech Date Time Bulb Bulb %.RH
o.0oos  [|Owbe2 | 9449 | (444 | Chn 18 Moo ] IS5 49

7
(oo, Lo | lpwwoos | 1 0nol \TDOD' CHh & | 2130] 0 (
1090000 | 9.94%% | lLovoo | (044s |2 [S20[lko | b \) !

[
\

Noo oo [W0.wwo 24499 [,0998  [dy 131 1930 | 1S
100, cooq [ 10. 0002 1 .094% 000 | [9-) [I4¢s [ D7
[ lop.0003 [10.000] | 494 | |, 1000 W [4-2 104 [
299999, | [0. 02| Loono | 100\ v A-4 118330 18 \| 4%
| (00.0001] |O.0001) .999¢ 000 [ |9-S 112301 7< | /U

006 | 10.000b] 9949 | 6399 el [9-2e[12S | T4 [ 159

10.0000 | /0. 0000 | .00 | na9% [P 199120 | 13 L
1000000 | 00499 | 1,0000 | naas Iney 19-041 10201 Tl i
1000000 | 1o .poonl 9949% | . 0992 |Cw) |1o-11910 | 7 49
o.0000 | 8.09a9 | 9999 | 0998 (Ve | 1021949 [ 70 \ |46
7100 0000 | 10.0non| lopool 2995 |c£o Lip-2 2.2) | 7 | | Y
o6 4999 | 10.0000| 1. 0001 . 10a0 || 10-S 290 7x || 1 4%
99.9997] 10.0000| 1.00011 jopp |0f) |10-6 11420 | o3 “4Y4
@ A% | 10-0000 |_1-oo0ns 0598 Ww/10-11sp [ X .,
10,0001 | 10.0002]_1-000[ |, [poo |1 | (D | 5730 Y | ! 9
—q, %R | J0.0xo| _[.go00| 0999 | M |10 112061 T 3 8
(00,0002 10.000(| .9992 L0990 | pfiA [0°9118001712 L9
00001 0.0 9599|0998 e [ JpI0[ A0 75 |\ [l
— 55 G S HR 9977 |_.0q97 b [0 Tz T | /1K
10000001 o000l | 999110798 | M 10-I11SSO1 1 3 [ | &
qq.a9F| ,0.0000)| 1.0000| 0999 |{¥rat (D! /925] 1% \ [ 49
~100.Caod) 10.0002 | ,0000] . 0978 | ))-1413200| 4 I 48
0.c00d|_J0.0000 | 1.0901 | . Joo) W rGIRE A TN A S
10000021 [0.000) | L0000 | . 0994 oo %% |/ 7
9997 1| g 0002_|_[.0007 |_.100) B2~ 02 0830 % I q%
100.0001] /). 00| . 0958 b 1022 s | TR L[ 1 45
qa9%%| 10.0000| _1,0000 | 0727 Izg/‘ 10-231/026 | 74 |\ 4]
20, 0000 | /0.0001| L0001 | 1000 | g 1023 110517 N 1Y
59,9959 | ,p.0001 | 9999 | 1000 W10 241025 | 1o Y
1000000 ppoowo | A739 | . 0997 ﬁ« 0251/eSo 17 | | ¢
A9 ga#i| 19992 | 000 0997 | 81 [p25| 2835 | T¥ \ | 47
o000 49|, %4a]_.0719 [p | 02 225108 | | L&
Joo,ou| 109001 | Locoo| 0998 [N, |12y IS | ML
56 957 /00000 | J-doon | 1opn [ R0 DN Ie¥s1 717 |/ 1l
700007 00001 #7991 0776 023} (205124 |\ 1 YL |




BLANK PROCESSING DATA SHEET # 5

UNIT : :ETHAL/ /00
BLANKS DONE :_2-L2- 0 |

ron: | pate: (0 -0

BEAKER

A

B

C

200 ml ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT # 9004 |

FISHER OPTIMA

LoT# ¥I0654 |

RONNEAU PRANUTS
CERT\FIED
DisTiLEDS

FINAL WEIGHT

/09.90/ 3

[Dl. 308 L

(069675

TARE WEIGHT

[0%. G 807

{0, 5000

/0. 9472

NET WEIGHT

001 |7

00207

Dop3”~

TARE BEAKERS INTO DESC : TIME :_} | 2O DATE :

02-19-0|

DATE 0Z/21BY @fv DATE :02/228Y : S4DATE

BY :

BEAKER:

1 ST WT

TIME

2ND WT

TIME

3 RD WT

TIME

A

1087012

/0¥,

[0 89207

/0

.

B

(06.2067

JO47)

(D, 3044

107

'

C

106971

[OY%

106.1677

1105

v

FINAL BEAKERS INTO DESC : TIME : /630 DATE : 02/23,/,; /

DATE ﬂ/zg[BY Q’UDATE 02/25 BY ML DATE:___BY:
BEAKER |1 STWT 2 ND WT | TIME 3RDWT TIME
A | 108700 2/—55 1089018 1440 |7
B |10L3SN 2130 |06 208 |99 ¥
c bl 2132 110631 1 44T |~
TARE QC FINAL QC
01/ay | fozo| B2 | (|75 |47 02| U2 (|77 7
0242| 1035] m’u\/ 2043 | |orfel 193 @a‘) 75 | 42




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT: Jotul F /80 Rrun:___| paTE :_[Q OH-O]
BLANK CALCULATIONS
Acetone : 00l __g+_200 ml= . 00000 g/ml
Dicholoromethane : __ 0020 g+_75 _ ml= L000027) g/mi
Distilled Water : 003 g+_200 ml= WaYolololo2E g/ml
FRONT HALF CATCH
auters: (1292 % g | ° (o000 )= 293 7 g
Total Catch # of Filters Blank Value / Filter
_ .LODS
BEAKERS : LD “as LS - (L, 00000¢s a) = O4Yl  * g
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH: ___ 1124 “ g
BACK HALF CATCH
eters: 0089 -9 1 - (0000 g)= 008 7 g
Total Catch # of Filters Blank Value / Filter )
BEAKERS : 000"
Acetone:.oqlb'g- [10 -~ (L000006 g) = 0409 7 g
Total Catch ml Acetone  Blank Value / ml Acetone ;
,00%
Extract : '0“(0/9- 75~ (.0000Z7 a)= .0l “g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
> 7 e - (UDOS -
water: s D1 12 g- () (.00000Z q)= Ol g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : Ollbl  -q

TOTAL CATCH : _

SZLMS “g

* % FRONT HALF :

»9.50
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TEST DATA SHEET # 8

uniT:Jorl  F /oo RUN:___ | pate:_J0-0Y4- 0
Test Chamber Air Velocity Start ; £ Stop : —&— Avg.: 6

pro:we: 09 08 15 - 58 " wrulD % Ho0
post:we: 0l pa: 7Y = YO wru LY % HoO

Average : ST %RH l-gg%Hzo

Wet Bulb / Dry Bulb

Empty Stove Weight (ibs) : wi Stack & oil seal : Wet . Dry: 259, 2
Kindling Weight (Ibs): ~ Paper:___, 2 "Wood :__2. [
Preburn Fuel Weight : 5 L+ 5,.0 '+, o| Total :__ 1.7
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total:__\4 %
Coal Bed Wt Range (Ibs):_l. 2 - || = scale : 200.S . 70,3 -
Upper : .25 x fuel weight : Always round DOWN to nearest tenth _
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : [ 3
Maximum Coal Bed Removal (Ibs) : (( _| D w1l " )+2).25=__. 2
Oppei Tower
Test Fuel (.75" x 1.5" x 5" spacers ) = [2 pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load
—p (4 2 5S | 100.0
4:: X 4u — s ——— f—

Test Fuel Weight : __5> _Ibs

Estimated Dry Bumn Rate : ﬂw%
56 - ( 55x bddb ) 80 _ 9L kg / hr
2.2046 105 ¢
TIME _
Estimated BTU's/hr: 19,140 x &T)% X '[ljgk = qu)OI,O | BTU's/hr

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



WOOD STOVE OPERATING DATA PAGE #9
Unit : J{)‘\u_ﬂ F '(00 Run : , Date: [0 '04‘01
FIRE STARTED: _ OA4S

WARM UP AND PREBURN:

PRIMAﬁR'Y AIR : Set wide open for all warm-up / preburn fuel charges. Then set to -
-7 M

; at start of preburn.
SECONDARY AIR : N .«/ A CATBYPASS: N fﬂ
CHARCOAL BED PREPARATION :

Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading
last fuel, raked and leveled. Instove | S sec.
DOOR wide open during loading 6~ min_4() sec.
PRIMARY AIR : Opened full for first__<____min., then set to run setting of ?__',I
SECONDARY AIR: ___A) /A CAT BYPASS : __NJ 1/ A
FAN:
ON @Dduring warm-up ON uring preburn
ON l@ first QLJ_ minutes of test ON alance of test run
Fan speed set at _QF £
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : NIIA BRAND : A);/A}

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either , "; or C] inches.

1st warm up / pre-burn fuel charge ( 5. V'Ibs.) added at LDZ.‘D

2nd warm up / pre-burn fuel charge (_>.O " Ibs.) added at_|] |20

3rd warm up / pre-burn fuel charge (09 ibs) addedat_!!SS

4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10

Unit : ‘_SAM £ 147 Run’ | pate: _10- Y -0l
Room Temperature : (ocf °F Correction Factor : (;3
Uncorrected Values are corrected for room temperature : Yes No Vv
Time Test Fuel moisture read:‘?g taken : /}"/S 2
Calibration Checks : X Y_ 120 L1 =220 2./
pc#| Dimen. Use TOP BOTTOM SIDE Avg Corrected

Uncor | Cor. | Uncor. | Cor. rlIUnt.:cu'. Cor. .
1| 2% [ K IqslissSlnns 3328 |IB3]1Y.033 ~
2
3
4 |28 1P Ido 1925 119980 11927 19400 -
8 | swawd | P 1180|190 Hold92 180119271 19,200~
6 | 2«4 [P | 5.0 N2.5 200024 20,07 219 | 21. 03~
7 2"x4"x8' P L0 ALF -
8 2"x4"x8' P
9
10
Mxdyid TRl 192150 191 %.0] 19.2] 19,200 -
2] v T 8o @z 3oz 1/807119.2° 19, 209 -
Ll B — |20 225 20.5 228|210 [72.5] 22.33% -
4 (1,733 ~
15
16
17
18
19
20 | Seacers | T }/30 19.2°[ NS [1.71)8.5119.8]19233 -
Key for Use : K= Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : ’L.L 033 L % 20.‘ ’ZZ ;% 20'24:_{ %

Wet Moisture % : ,2\’5()(‘,:% l(o\')Sl’% )(.Dl %3(_‘,,%

100 x % Dry Reading
100 + %Dry Reading
Acceplable Ranges : 18 - 20 % wet: 19 -25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

To obtain Wet from Dry :

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

Date: [~ 04 -0 Analyte: CO2 (15-1)

Source: _oduf E 10D Run # : |

Zero Cyl. #: OZRTAC 4-A conc.: 0.00%CO;
Certified by : LR LI QUITE

Span Cyl. #: (05730 Cone. : |2 44

Certified by : A1 LIQUITNE.

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

EPA Span Value =25.0% CO,

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

Model : PIR-2000

Method 28 A = + .2%of 256.0% CO, = +

Cyl. Press. : |730 PSI
Date : OZ=(07-0 |

% CO, Cyl. Press.: %10 PS

pate: _O\-19 -N|
SN : 407069
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

.05 % CO-

PRE RUN Audit: by : \O M f"-lffﬁgtfﬁﬁ’\ﬂme: IQ&) ’Temp: 78 o F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %

P _
A% | 4] 1244 o« | gas 1244 1006 [T 023
POST RUN Audit : by : :ﬂ Mﬂ‘%'ﬁme : (@Z{-z “Temp : _m_" F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO[ 000 [ 000 | 000 | yyy7 | pp2| 003 | <003 |0l
SPANTg 9| Hag (12 8| 801 [ Son [ 1zs2l 4081 [732S

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

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

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

Full Scale Value




Source : 4 thﬂ
Zero Cyl. #: ODZTAC 1-A conc.:
Certified by : AR Liuine

ZERO / SPAN CHECK DATA SHEET #15-2

F | D

Date: ) - oY - 0/Analyte: Oz (15-2)
Run#: __|[

N

0.00 % O;

Span Cyl. #: L RE222

Conc.: _\2 “}5 % 0, Cyl. Press.: lg !O PSI
Certified by : 1R LYQUITDE

Date :

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

Flow: 1.5 SCFH

EPA Span Value =25.0 % O,

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

Model :

320 A

Cyl. Press. : I73O PSI
D251 -0|

Date : 01-19 -0 |
SN : 37400

+ 0.625 % O,
+ .05% O,

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

PRE RUN Audit : by : /’ M(C{h{ﬂﬂ? Time:_%_{zfl‘emp :-E___"F '

4

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERG[7000 | 000 [000 [ ono|. 0| 04O | ~040 | 159
SPANT 9 45 ag | 12.45] 174a| L 4ag| 12.488 | 4,038 | T.1S3 |

POST RUN Audit : by : A Mﬁéﬁf/?ﬁ%?\ Time : /@ZU T;mp : gb °oF

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
SPAN (19 05| 44 \2.95] s [ Yea [ 1zsiv | nowy [ 25Y

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

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

Span % Difference = Act %

Full Scale Value
m) - Exp %
Full Scale Value

X100



ZERO / SPAN CHECK DATA SHEET #15-3

Date: [0 - 0'“( -0l Analyte: CO (15-3)

Source : S0l £ ) 0O Run#: __|{

ZeroCyl. #: D3ZTAC 1-A conc.:  0.00%CO Cyl. Press. : 473(2 PSI
Certified by : _AIR_ LIQUIDE Date: O2.-07-0

Span Cyl. #: (L 25322 conc.: 98  w%co Cyl. Press. : {Z ( 0 PSI
Certifiedby: A 1R LIQUITE Date: O 1-19-0O\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = + 0.25% CO
Method 28 A = + .2%of 100% CO =+ .02% CO

PRE RUN Audit: by : ZJ @ S Y\ Time : / 220 7 [ Temp: zg °F

AUDIT RESULTS
Point Expected Response Actual Response + Cone.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 o0, 0 | (oD qu’ -—00(][ soes 037
AN g | 4ag| gag | das|. uag] yagr |+ooq .04

POST RUN Audit : by : A WQO&A ui\ \’gid Time : _L@Q_fremp : _XO_" F

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

ZERO| 00.0 | 000 | 000 [0 o | pool —ooY o0y 7037
M| Yag|.uag |HIB[WNA .9 ] 4997 [*H019 [M17S

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date: /N- OL( -0) Analyte: SO, (15-4)

source: otul  F {00 Run# : /

ZeroCyl.#: 05 C 2-A conc. : 0.00 ppm SO; Cyl. Press. : _| )%() _psl
Certified by: _AIR LIQUITNE. Date: _DZ-01-0O|

Span Cyl. #: 00,2184 cone.: 1290  ppmSO,  Cyl. Press.:. ’_g_(z ) __Psl
Certified by : X1 R LALLTDE ' Date; O 1-29-0\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : AM&"“%TW& /235/ Temp : . @ °oF

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

ZERO | 00.0 .000 00.0 00‘0 (OZI) 5‘700 +5,TOO’ ,;.-Iq_g
AN o) 1516 11290 | 90| . sG\2a1415 [ hs |05

POST RUN Audit : by : 0 M.&W‘-%Time: “Q@ ’Temp: &2 oF

AUDIT RESULTS

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

ZERO[00.0 | .000 [ 00.0 | sy (y|-pO)) | |, 05 +/,705 |, 04

515, 15161290 51,2 | 518 1790407 | 407 |7,

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

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

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




QUALITY CHECKS DATA SHEET # 16

J

DATE: (O-4 -0)

%r:m* Jotud F 100 RUN :

Tiea e Che oF TIC#13 .l oF
TIC#2 il oF  TIC#14 A2 oF
TIC#3 o200 o Tic#1s b oF
TIC#4 ¢<.2. o  Tc#16 __SO02 oF
TIC#5 s4.4 oF  TIC#17 SOS °F
TIC#6 s4.7) o Tc#18 __(fS °F
TIC#7 847 oF  TIC#19 SC5 °F
TIc#s @ _SHhS _F  TC#20 _ °F
TIC#9 SHl °F  TIC#21 e °F
TIC#10 55,0 oF TIC # 22 — oF
TIC # 11 sS4, °F  TIC#23 5.0 °F
TIC #12 (032 oF  TIC#24 = o
Thermocouple Readout :

Pretest zero and span check and calibration
ZERO:— ;3 °F Adj.to_0O ., O__°F
SPAN : Z000.0 _°F Adj. 10.2000. 0 °F

post test zero and span

2ERO_2DM_oF leference__'lQ_
SPAN_Z002, 7 °F Difference_- L1 2, (1S %

Thermocouple Readout Pretest Linearity Check

0 =0O.0 °F 200 =20Lb F 400 = 3qq-0 °F
600 = (Ol oF 800 = QOLS oF 1000 =_10Q00.b °F
1200 =\\42. oF 1400 = 1399.2 of 1600 = lSqq.QoF
1800 = |B00.0 oF 2000 =_2000.0 °F
Sample Train Leak Check Pre ?S Post '

C-gas Train Leak Check Pre X ____ Post 7
SO, Train Leak Check Pre Post v/
Static Gauge_ Zero Check Pre § Post v
Scale Check Pre : 2770 9 207 .
Post : 0.5 - 2700. 2.,

Stack Cleaned Prior to Test Run : YES X NO







COMPUTER INPUT DATA SHEET #1

Client: Qg‘;gg WS A

Address:_ 400 Rivorsids, St PO Rov 1|57
_Poetlang ME 0404 '

Phone :_207- 797 -A9/ & Fax:__207-%I8-54%|

RunNo.:__3 _ pateofTest: 10-(F5 - O] Burn Rate : )-53(4-

Model No.: Fi00 COmin  Omin-1.25 [Jfan

Stove Type : [] Cat @Non Cat__ [ Pellet g1.251 9 ['_:l max___ [Jinsert

Dry Gas Meter: Y Factor;_| 3 OZ| " Post Leak Rate: ,007] cfm  Time: Zi min.

(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: U725 " o
(00.000) (Data Sheet #2)

Stack Flow: Q1% " dseim  AH: © 154 " inH0
(00.000) (Data Sheet #2) (.0p0) (Data Sheet #2)

Barometric Pressure: 3014 *in.Hg
(00.00) (Data Sheet #2)

H20 Captured: ’-LQ g g
(00.0) (Data Sheet #3)

Total Particulate Catch: 049 9
(0.0000) (Data Sheet #6)

Flue Gas Moisture: 4@7‘? LO %
(00.000) (Data Sheet #7)

Particulate Emission:_ _ / OL} q—} \grfdscf
(0.0000) (Data Sheet #7) |

Ambient Moisture: / / g %
(0.00) (Data Sheet #8)

Stove Weight: : 7 Ibs
(000) (Data Sheet #8) \

Total Fuel Consumed During Burn: 5.9 Ibs
(00.0) (Data sheet #8)

Fuel Higher Heating Value (dry): — BTU/Ib

(0000) (Data Sheset #8)

Fuel % Moisture (dry): L5 ) % (wety__| (K . (,9_] R
(00.00) (Data Sheet#10) : .

Stack Static Pressure: - 057 . H,0
(0.000) (Data Sheet #12)

Temperature (Average Room) Combustion Air: Z Lf °F
(00) Data Sheet #14) | ;

Stove Temperature Change: —'C,ZQ | & ofF

(00.0) (Data Sheet #14)



CLIENT : Jotul TEST No. : 3
MODEL: F100 DATE: 08-0cc-01
LR R R R R R R A R R R R R R R R R iR e R R L s A S S T E RS S RS T 1 2
TIME METER DELTA METER PERCENT PERCENT 502
READING H TEMP . Co co2 COCENTR .
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
S=Es=ss=msSS=EE EESSEEEDE IEEEEEEEE SESESSESSSnD SEEEEIEEEE EEEEEEEEE EEEEEEES=
0 899,500 0.150 87 0.78 &.80 aso
5 201.000 0.300 Ba 1.13 10.20 250
10 903.166 0.120 8a 0.78 13.60 400
15 904 .521 0.120 89 0.78 12.50 400
20 905. 880 0.130 a0 0.58 13.00 3758
25 207.336 0.150 a0 0.16 13.00 3is0
io 908 .895 0.150 a1 0.16 12.30 350
5 910.460 0.150 92 Q.21 10.50 350
40 912.031 0.150 23 0.44 10.40 350
45 913.608 0.150 23 0.21 9.20 350
50 915.184 0.150 23 0.70 6.60 350
55 916.761 0.150 93 0.81 6.10 350
60 918.337 0.150 23 1.18 .00 350
65 919.915 0.150 93 1.23 4.50 350
T0 921.492 0.150 893 1.27 4.20 350
75 923.070 0.150 83 1.18 4.10 350
80 924 .647 0.150 93 1.14 3.90 350
85 926.225 0.150 93 1.13 3.70 350

a0




TABLE 2---RAW DATA

3

08-0Oct-01

18.677

0.0849

26.725

Lbs

mcf

CLIENT : dJotul TEST No.
MODEL : F100 DATE :

ThERdrhkrkEE kb ed v rEdrbdddrbrddrwE dhkhkkdkrkbkd bbb bbb bdd bbb Ed
METER CAL. WE. WOOD

FACTOR (Y) ------ 1.021 BURNED (LB) -------

BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.14 in Hg MOISTURE % -------

LEAK RATE Wt. PART

POST (Lp) ------ 0.007 cfm COLLECTED -------

WATER METER

VOL. (Vlg) ----=-- 40.8 Ml VOLUME Vm -------

TEST HC MOLE

TIME (MIN) ------ 85 min FRACTION  -------

0.0132



TABLE 3 -----FIELD DATA AVERAGES

CLIENT :Jotul TEST Ho. 3

MODEL: F100 DATE : 08-0ct-01

AEEEEAERAAAEA A A bbb r b b ddhrrbddrbbdh bbb bbb bbb ddd b ddddddddi

AVE DELTA AVE PRCNT

H @ ——==e=- 0.15 in H20 o meemm-- 0.77
AVG METER AVG PRCNT
TEMP. Tm ======- 91 deg F 002 mmm=--- 8.33
AVG PPM AVG BAL



CLIENT : Jotul

----- CALCULATIONS
TEST No. i
DATE : 08-0Oct-01

ii!l**ttttiii*itl********ttt*iitt*iti*i!f**l*tt#****ii***ﬂ****ii****i!*

MODEL : F100
STD SAMPLE
VOL., Vmi{std) ===== 26.34
VOL. WATER
VAPOR Vw(std) ==-=-= 1.920
PRCHNT
MSTE Bwg ======- &.80
BUEN
RATE BR -====== 1.54
CO EMISSION
RATE - ======= 136.97
89.17

STACK GAS
dscf FLOW Qad ------- 530.784 dscf/Hr
)
8.85 dscf/min
PARTICULATE
scf CONCTRT. C8 ------= 0.0032 g/dsct
PARTC.EMISS.
¥ RATE E -=-====-=- 1.71 g/Hr
MOLES OF GAS
Kg/Hr PER Lb WOOD Nt -- 0.41 Lb-mole/Lb
PART.EMISS.
g/Hr RATE  ------ 1.11 g/Kgdry
& fuel
g/Kgdry

fuel




TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST Mo. : 3
MODEL : F100 DATE : 08-Oct-01
e e i e e ok e o e o ke ki o ok o ok o e ok o e e e o ol ke ol o ol o o o o e o ok el o e o e
TIME PPM PROPRTHN. PROPRTHN
INTEVAL » RATE VAR. RATE VAR.
Ti Vim PR AVERAGE
EEEsmmssEE EEEEEEEEE SSSSSSESEE EENNEEEEE SoooooEEE EEEEESESEsSSE SSSSmaEE=E
5 §21.0 87 100
10 £37.1 100
15 536.9 100
20 53T7.5 100
25 529.4 100
a0 538.6 100
1 539.6 100
40 540.7 100
45 542.3 101
20 542.0 100
25 542.3 101
&0 542.0 100
65 542.7 101
70 542.3 101
75 542.7 101
80 542.3 101
B5 542.7 101




METER BOX DATA SHEET PAGE # 2 Page: 1 of |

uniT: ot | F 100 RUN: 3 DATE:: _10- OX - 0]
Meter Box: SH Y Factor: [\ 02 |
2%  Leakchecks: )5 " Hg @_ol5 cfm "Hg @
]S "Hg @002 cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: / 500
ROTO: PRESS: | SAMPLING RATIO: 3 2 5 4 BP: 20), |8
METER SAMPLE STACK | DELTA [METER|[ SO2 [ROTO |PUMP
MIN | TIME READING MDCF DSCFM TEMP | PPM | TEMP | VACC
0 1o | §44.500 ' 9,320 [, )5 | 211359 1K) | |.o
51 51906000 — 13213 (.30 | X& [250/ 88 |20
107 20[903. )LL (03, )b [ | .2 | I |40 | 83 | 1.0
%] 25004, 52) 904521 [F. Sl [ 1Z] Bl {40229 | ho
2] 35[90%.880 [905.380[4 1L, |.13.[90 215 190 |10
%1 25]90).330 _[907.33,/9.0L7F [ 1S5 |90 [350] Yo (20
W1 40]903.%95190%.29519.744] 15191 (350191 {20
1 451910, 4661910, 4Lo[ .03 (] )5 [ 9T (30|92 |2.0
“1 5ol d1z. o) [912.03] [9d | /5] 431350193 |20
1 2513, L’[913. Lo (9.4 [ 45 193 [350[493 [z 0
01,460 s, 184 [91S,.484 19, N4 | LIS CTSj%,"Q 93 [2.0
%51 0510l 6] (A L) [9.04 [4S [93 350 |95 |Z.0
ROTOPRESS: |3 TOTALS 7,900 (), 8F [I08F ]  BP< 30.13
80 []5)0[9(3.33) [918.33% (9,701 | /S| 93|30 (20
¥ [ 15[Q19.91s [919.91S [20) [0S 193 33093 |20
o1 70921 447 [92). 4929700 | 4S8 | 931350 93120
5 250023.610[9723,070[9,707 [ 15| 93130 | |20
80 [ 35[924. L 924. L9061 [LIS | 9330|493 [z2o
851 351920.225[926, 12590097 |15 |43 |30 (93 |20
20
o5 8242 | 90 |ss8
100
108
110
115 Nk 47 | 2.7 [ILHS L \b’
TOTALS: _ q' MAX VACC = 2 Ol -
TOTAL Cu Ft. 219\']'2_5 TOTALS:qI—lgb ‘ISLKr VG. BP: 20, 1Y



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: _FLOO RUN:__ 3 DATE : |O- 3~ 00
SCALE |  WEIGHT
SCALE CHECK| LEVEL ZERQED 295.0g aq 5.0
INITIAL : / v 590.0 g b0
FINAL : v v 885.0 g LbS .0
IMPINGER #1 #2 #3 #4
FINAL WT L3S (013 ")5("’\5 Q13
INITIAL WT (5%0.3 (610, % 4x3.7) | 904
NETWTGRAMS | 33.2 2% v O 4.0
TOTALCATCH:__H0.83 ~ GRAMS Hy0
FRONT HALF

BEAKER # jO)
FILTER # RF DESC. ACETONE
FINALWTg | 922 FINALWT g | 15,0l 10O
INTIALWT g | b (pE wTALWT g | 95,6037
NETWTg | . ()23Y NET WT g 0133

voL.pesc.m] SO

BACK HALF

FILTER # RA
FINALWT g | 437
NnmALwWTg | . 430
NeTwrg | L0006
BEAKER # |02 10> o4 109
DESC. ACETONE | METHCHLOR | H,0 H0
FnaLwTg | Q0. 4050 102,762 106.223D [1071.0791
NTIALWT g | 96 3785 | 102 3663 | 1062204 | 107,075
NET WT g L027] 0094| . oode| 004 0
voL.pescml| (22 75 [25 | NS 300




FILTER TARE WEIGHTS DATA SHEET #4-1
Into Dessicator : Date: | -1)-O) Time : _1O0O By : Cr L%dﬁgafd\)
2|

Manufacturer S & S Grade: #25 Glass Front Size: _11cm Lot No. :—mq
Back Size: 8.2cm Lot No. : ZB4ll

DATE: Q2 BY: > |oaTE: 927 BY:JEU |DATE: | —
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
1FE .13 3/% 773 19:30 [Tom FIDDRY\
12 F |. 739 1319 L9785 | g2 | M " R¥Z
3F | . bwga 1320 Le8E | 922 | v 4 R¥Y
HE | 3 132 LLgg | 933 | M R¥E
NSF | 1704 132 L7122 | 94
WF | bbb 13275 b4 935 |
11F | e207 1324 6105 | 9%
78 F bbA5 1325 L 45 | 937
AF | 748 132k 53 | 922
R0t | o745 |13 L1M7 | 159
TIB | L4064 329 4252 |9:4o [Jow FIBOR®)
2R , 4282 1330 day | qe | v N R
18 . 4309 133) 4204 Gagp | v RHg
9B | 4365 | 1332 u3p3 [ Gpl v U RH
5B .H2e0 | 1333 4199 | 9.45
1L R a4 | 1334 4207 | Q.46
1B Yaa3 | 1335 4226 | G
BB 4169 1336 As | 948
19 R 13| 1337 di1gs | 94

B Haa4 | 338 D2 | 95
Checked by:QLQ%A& Date: 9-2) O) Time: tOZ,g )

BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY | WB DB | % RH
a-70 | 135 (ol ~ | 19149

9-27 1 9:30 |\Jey > 7. | &,




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: _ (04 =)0 =0[ _.Time: JO3() By: w/
- oaTE 9-R6 __|Bviled [paTE G- 27 |BYs ) [paTE:_ 972 |BY: eV
BEAKER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME _ WEIGHT TIME
0] a5. L0217 1340 | 95,6037 19:30]~ /
102 | Q. 2790 [ 1241 | 9¢.3724 [a:31 [/ Jow H40D
103 [ 164 Bel5 [ 124927 102.3bb% | 9:32| 7 R¥2
\OY [ [Ob. 2207 134> | /03204 | Q.33 ~
V05 | 1070785 | ioed | 107, 0754 | 934 107.0750 zo:éo)
s 0 | 912249 11245 | 91,723 a2 | 9. 7290 /og;‘)
| 107 107, »u7 | 2db | 107. 3472 | 936 /07 3470 | 1062 |7
S T0X ] jod.9647 12497 104, 9563| 921 | 104, 9561] 1053
109199, %197 [izag| 9% 9194 | T % | < qorup € ‘
[10 | 104 p2# 41247 ] 10H.02Me | 59 <) R74
l 1049 €D 11260 ] 1049191 | G40 |~
7 10, 2548 1261 | 106 . 2550 | <4 |7
= 107. 7790 [12%> | 167, 7780 | @ 42[107. 11 [10e4 |-
L )0R. 77150 | VoA | jog ds | Gods|y
W5 | 974365 Y254 | Q. ouvoa | a8 | 97.440) 1058 | -
x| b ). 2Ale) |idre | 9l usd |9z 1 Q12189 [ 106G, |-
.l 99 1384 1355 97 )29 | 1, | '
I | /09 4252 11536 | 102, w200 | 447 |7
s Q [ 25D 7 1i357T] 103.090 |
\0 | 205.72302 1251 | (05, 930 | i
) | JOH. 7 KEL, 11359 10X . 793 ] e |¥
12 | 98 2303 |1400 98 2207 | i<y |-
K3 | 1o, 1762 [140) /04, 1750 | To2 | o4 (784 | 10871~
w| 1% 197,926 402 | 97.9¢07 | 953| 01.9¢07 | 1p58|"
W15 [ /0. 7649 1105 | TOA 44| @]~ .
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | %RH A
. (135 |Cho| 2 174 |49 Chﬂbkﬂdbvc&;wﬁj o
6-21 | 930 (ol N [T [y |pate: §-2%-0
0-3R 1 10| | T 76539 [time: )20 _




SLHOIIM LNVLSNOD : €-¥ # 133HS V1VA IAOLSAOOM

\\ 8 SETLL 1/ T 5zl a7 2
\ . 1 A I s |0 —>X oww\ ol-01 €
Ch T2 | N1 GZ6l 1[0/ |_9 Ch Tol | < b BT | 0| _z
h Mﬁl\’ x\ Soiliko) :o_mmmm I@ ol _\\ WO\E WIQ\ :o_m_.wmw
HY% | aa | am | 4g | swL | seq mc_,.a_aw, Hi% | gaa | am | 4Aa | sunp | sieg | BuwBiem
SNOLLIANOD TVINIWNONIANT WOON I1VIS
—_— " ~=
=zl oe0) | L/ RUBIH b-T 19eh’ A2l U &0/ el NI 39[IEL
) 0N
TLTFT| C2269 DR sodl 6ol | B167° AW el Sz |G 20l Il
AT ET T ) #
Ag | swny | 3le@ piyL Ag |awil | ale@ | puooss Ag |swi] | aleg 1S4 Ag | suiy | s1eg | JoYId
— N
—A| 0| [0l |10 Loty .
= |Ss) | ol cbla Cal | [2elT| 10| 23L0° L0 . [aibl Q- 1] ©080 LU A7 | Orel|er01] S
SA LSS E\Q.mwm.@mw{w 1T TE0T| &Fz2 90T =300 lot| A2zz 2 0T e Ozl b-0) FOl
A Gl -0 {79l 201
R|BSI|T-o]| ESte 201 [ |0] :\o OLLs 20T [~ lob] -0t &3Le 2ol o] 02z]| b0 &9
— = =
R K55/ |1-7(FS0R A6 P 2T F0TI&g0 ~° 2 b R |06 |0-0l] SLOA %% AJ|S5el |50/ 290
_ PR Lz bli-0/ 0217 56
I SST 11011 8910 Slo AR QITTI- 0/ 1 LLI19SE 1A |S06] | okl S6l 7Sk g0z 16-0/] - 191
THETY VGIETY T -
Ag | suny | 1@ payL Ag |ewiy | slea | puooes Ag | aun | a1e@ 1si4 Ag |awi] | sjeq | sexesg
- (@-Q-Q| -3va C. NM 00/ "t LINN
~



Dates: From | Z"1S-2000

WOODSTOVE DATA SHEET #4-4

Scale: __ Sartorius

Through_0 % - Ll =200\ SCALE QA SHEET Model: _A1205
SN ;_37010004
100g 10¢ 1.0g 100 mg Dry Wet
weight weight weight weight Tech | Date | Time | Bulb | Bulb | % RH
[00.0000 | 10,0001 | ].0000 | 0994 | [12-1S IS |15 / 20)
100.0000 |10 900y | 1. 00| | 0999 W/ [\215| 2055 | 72 | \ Y0
100.C00] 10.000 [ |_,499% | 0729 | 1271k | 1bls | 0 NI
\00.0001|_10.0cd} 999 | . o079 [l 1712 112301 9 2 /1 dYy
20 22959 Germ| Lol 1000 [ S| 1131920 73 | f S
[00.cm0] 10.00]__Loom| -099% [k ]-1S | 05 S LA 9K
CACFA] 1000001 @449 | o |k \-20[Z01S | 71 \ | Y%
00.0000] 4 49| | o0 . 0% r =2 1zio]l 17 1/ 143
00.Cool| [p.0c0l| 1,020 0991 w| 22 {2pe] od | £ | 47
o 100001 .0000] oA | A 2za] 1930 2 [ (14
100,000\, 9%B|_1.opoo | 99 i) 24 A N\ Y
100: 0000|_4_497% | |.gad| .74 [-Z5([)285| 24 ) 142
[00.0000]_ A G| THA| /1000 [¥W || 23] a2 ALER
). 0002 | 10 o001 | 9995|0998 | W) 72) [O2O 75 |/ 147
0. 10,000] | 7.0002| 1000 | jie |2-22|]1035]| 71 ( 43
100,000/ | 9,999 |__.9993 | 0798 | 013 1)23S 06 |\ 45
49,9977 [0.c000| 477 | 09199 M loz2130 721 ) | 40
—od 00 9.7 D] Laon| oFE M 4228 )T5SL S / 1 43 |
70.001 1 _Jowi| )0 XA |pz2s| 2208 77 | 40
o Ta97% | joao| o999 | bl 2t 1035 7€ N1 25
qa 9095 | 9,947 |__1.0000| /002 | g/ |04 ZIS T |\ 7
[ 00.00c0| 10.000] “0999 | NeJlod2a 110 D6 | ) | Y7
[ [poowz| 9.449%| 10000 L0799 | )] 0420 625 | 14 WARNCS,
99 6| 10.000] |__.9997 | 0997 |1t 043 AIS 1 117 K
| 44 egom| 9997 | L0777 | W |0S0| 21901777 N L
%%7 J6.0000|_10000 | . 0993 m@—% Gl ) | 4G |
52,575 10.0001 | 9997 | 0777 | g [0S0F1I¥3S gL /U,
_ﬁ%‘%ﬁg 16.0001| 9178 | 10 | (e |6505122)S “r
99. 5 a9 1L0000| . O7A%| WlpS01109/0 | T4
cqa67%| J0.00ol|__. vovo| . 579 |8 Apsl! 215 | 77 K3
59 96a9| 9.9999 | 000l | . 1020 [bg | 05131 20051 )G /[ | &
o]l a. 9999 [ooun| . a0 ek | 0S-ygSe {77 (44
100-0m0) 9. 9797 |_1- 000 | /00) | ¥l 0SSN0 2% |\ |97
9900m | G oal| 397 |  (ooo | BN 7% 1148
%4559 | 9. A1 | oo [DewlgS3olsis |78 2 19
055999 2.7998| . 9999| ./00s |dfi S DIITIS 75 \ 19
100:0000]_10.0001 o000 L0995 | b O5W 235 | TR | Y9
100.000(1_70.0000] 1.00D] "0959 | | 08728 (0001 7X 49




g-25-01

Dates: From WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius
Through_|0-22- D\ SCALE QA SHEET Model: _A1205
SN :_37010004
100g 10¢g 1049 100 mg Dry Wet
weight weight weight weight Tech | Date | Time Bulb Bulb | %.RH
. 0ooe [|10wbe2 | 9449 | (444 %?5__ Mdoo| 25 | £ |49
\oo, LY | lp.wooy | 1. 0vol J0Q0  |C %19 |13 W || 49
1000000 | 9.84%% | Looeo | (0445 _[c) [Z30[lPo | Db | N 14
- [leoctoee owwo [.8%99 | o498 [dlp 193 11930 | 1S ) 14
100, oo [ 10. 0002 [\094% 000 (957 [199s [ 27 | . ([ |45
o0.0003 110.0001 | 4999 _|_ 1000 [8—[q-D [2104 [ \ |42
29.9999 | 10 0Z| 1 oon0 | 0oy v A-Y [[E201 718 \|[ 49
(00. 0001 |0.000I 999¥ (000 | e [9-S [1220] < /1 4s
Jov.0cd | 10.000b] 9949 | . 6499 (¢, |92 ||20S [ T4 [ | 49
J0.0000 | 100000 | (.0000 | 0398 [0 |9-N|9:2D | 15 Ui |
050000 | 00099 | 1,0000 | paas Ne, 19-2%] 10501 Tl 49
100.0000 ] 10 pooal ~A99% . 0992 e |ro-11910 [ 2¢ | | 1 49
250000 | 6.9999 | 9999 | L0998 |Yeu | 102|949 | 20 \ |46
100 0000 | 16.0m00| L opoo| 2995 |J&0 |p-= 19211 & | | Y
%4891 | 1000|1001 . 1000) |] 0-5 1290 7% | [ | 4%
999997 10,0000 1.0001 1 .08 )0-6 [1420 | (3% HEL
a9 10.0000 | 10000 ,meﬁ % 01 RIsn] 23 |
10,0001 | 10.0002] 1000] | . |poo [l [ (D |n730] 14 4
. FR| 0000|0000 . 0997 | K | 109 73 43
100, 0000 1000011 4992 0996 | i (0-9|18001717 U9
00,0001 j0.0p2|_. 9599 0798 | | Jn40| A9 1TTS N7
95 9% 9 99| .97 | 2297 | [ 0-I(] 1/2s5] 1D /1Y
100.0000 10.0001 |, 9997 .099% | bl |y0-11{1SSO 1 2 ([ 49
_%_cﬁgﬁ. 10.0005|_1.ooo0| 0999 |{on (p-111/725] 18 \ [ 49
100.Caod) 10.0002 | _J,0000| . 0978 %‘u’ 10-14 3200 1 % 1143
Jp0.c00d|_Jo.c000 | 1.0901 | 100/ wsopl a4 [ /7 147
100,002 [0.020] | (0000 | . 0994 g/\mq 20011 |/ 7
9997 1|y 0@2_|_[.0007 |_.r00/ |- |07 0B3017% | E,.
100.0001] )00 JLoodd | . 0998 | by 10221 )1 1 145
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BLANK PROCESSING DATA SHEET #5
UNIT ~JOTU L F ) RUN: 2 pate:. 10 -O%-0|
BLANKS DONE ;. 2~ L2- 0 |

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

FISHER OPTIMA | FISHER OPTIMA mfﬁhws
LOT#9004YR | |LoT# BI0E5q |  DisTiued
svacwerenr | /09,9078 | (06,3058, (069675
TAREWEIGHT | /0%. 9007 | /Db, 2066 | 106 F672
NET WEIGHT 201 [ ¥ 002017 00037
TARE BEAKERS INTO DESC : TIME :_) | DO DATE :__ 02-194-0 |

DATE :02/2IBY ;&’w DATE :02/22BY :é%[')ATE : BY :
BEAKER: | 1 STWT | TIME 2ND WT | TIME 3RDWT | TIME

A 0B 1040 | 108907 1106 |*
B 062069 1047 Wbiw.B00e] 1107 |7
c el 1045 |eaiz| (108 |7
FINAL BEAKERS INTO DESC : TIME : /630 DATE: 02/23 /o ¢

DATE 2Z/24/BY :th.’/ DATE 0%/25” BY ;&)_QATE ; BY :
BEAKER | 1STWT | TIME 2ND WT | TIME 3RDWT | TIME

a | )08 2125 |108.90%] 1440 |7
B |10L3087 213¢ |106.2090) /7Y |”
c 10,902 2137 |10 1 44T |~

TARE QC FINAL QC

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

0r/o)| fozo| I | (|75 |47 0%/2‘/ 12 gL |72 4
0242| 1035] A?’u\/ 2643 | lozfe| 1935 MM\) 75 | R




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
UNIT : S OTUL o rn: B2 pate: [0-0%-0 [

BLANK CALCULATIONS
Acetone : 0011 g+ 200 mi= . D000V
Dicholoromethane : __ 0070 g+ _75_ __ml= L000027]
Distilled Water : D003 g+_200 ml= 0000 2.
FRONT HALF CATCH
FLTERS: ,023Y g- | (0000 g)~__ 0234
Total Catch # of Filters Blank Value / Filter
. .0003
seakers: 0133 g- S0 (000000 a)= _ 0130
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH: 03 LY
BACK HALF CATCH
FILTERS : L0007 g-_ L (.0000 g)= oQO(o'?
Total Catch # of Filters Blank Value / Filter )
BEAKERS : 0LO’
Acetone : 027 | g- | 25 (.000Cbq) = 02>
Total Catch ml Acetone  Blank Value / ml Acetone ¢
| ,00%°
Extract: +009Y g- 75~ (.000027 a)= L0014
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
oML
Water: _ '’ O(B 7 g- 500 (. %OOOZ gq)= O O%l
- Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : , 0498
TOTAL CATCH:____ 0349
% FRONT HALF : 42,971

g/ml
g/mi
g/ml

%
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TEST DATA SHEET #8
uNiT:_Jotul F 100 RUN : ?) pATE: } Q-R-0]
Test Chamber Air Velocity Start : “@‘* Stop : Q, Avg.: W

W D Pre:wB:__l | pB: ?’L C/S\"-%RH (‘c}";HzO
et Bulb / Dry Bulb : ’ ¢
Post:We: 00 o8 8 (= 43 ‘sra |+ [ %Ho0

Average : L{L/ ?%RH le % H20

Empty Stove Weight (ibs) : wi stack & oil seal : Wet :_—__ Dry: 254.2
Kindling Weight (Ibs) : Paper:___\ P ~"Wood : 2 2

Preburn Fuel Weight:c[!vo. “'%6 T %‘FI + S ¢ ‘f) ) Total : 3/2’:2/ ’
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : 3”‘ q '

Coal Bed Wt Range (Ibs): 1.4 - 1.9 ° Scale : QL0 - 3L0O.H
Upper : .25 x fuelweight : Always round DOWN to nearest tenth '

Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : 12 "
Maximum Coal Bed Removal (Ibs) : (( _\ e o t)e2)25= D
Test Fuel (.75" x 1.5" x 5" spacers ) = "L pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2y 4 | 4 D <. 9 /00.0
4" x 4" e - — —

Test Fuel Weight : 5.9 ' Ibs

0
Estimated Dry Bum Rate : , \\O ‘ |
5.9 -(2.61;3; 136N ) | 6?; - 1536 kaine
’ ITIME |
: S 3 536 " . 35214 gy
Estimated BTU'shr: 19,140 x —£2- x —==0 — = l A_arus

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



WOOD STOVE OPERATING DATA PAGE #9
Unit : _:)‘_O’\'Dl. 'F\O_Q Run: 3 Date: 1O-%-0 |
FIRE STARTED:_O200

WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to -
LAY lde/ op{’,v\ at start of preburn.
SECONDARYAR: ____N [A CAT BYPASS : __IN A
CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading

last fuel, raked and leveled. In stove g (7 sec.

DOOR wide open during loading ‘ﬁ_ min. 17[( sec. _
PRIMARY AIR : Opened full for first min., then set to run setting of wide O{)é’ru .
SECONDARY ARR : N A CATBYPASS : - NJA
FAN:;
ON @duﬁng warm-up ON during preburn
~ ON/QFEfirst_ALL minutes of test ON alance of test run

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

SIZE MILL GRADE - SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood # 2 or better s. grn D fir
: 4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N A BRAND : __A/) /A

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either. | "{ or g inches.

1st warm up / pre-burn fuel charge ( 03720 Ibs.) added at q'D

2nd warm up / pre-burn fuel charge ( QOW 5 lbs.) added at ‘36 '
3rd warm up / pre-burn fuel charge (_111S Ibs) added at LI
4th warm up / pre-burn fuel charge ( Il_'_lﬁ lbs.) added at 61{3

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




TEST DATA SHEET #10

To obtain Wet from Dry :

unit: ot € 10D Run’: 3 pate:_10-F -0l
Room Temperature : LY °F  Correction Factor: __ &
‘Uncorrected Values are corrected for room temperature : Yes No v
Time Test Fuel moisture readin\g/taken 1210
Calibration Checks : X Y_ 120 120 2309 22:2
pc# | Dimen. Use TOP BOTTOM SIDE Avg Corrected

Uncor | Cor. Uncor. Cor._‘Uncor. Cor. -
; 28 | K |4.811S.5])5.0 | (6.0114.5 [15.S 15 Gl 7 -
3
4 | 248 | P IQIS (23,1220 23771220 |25 22.50()
5 | 2% | P |35 |95 2|73,y 2521233 (252125200 |
6 [ 2wa8 | P 1226 [7d (T23.0 [2¥ 1230 [2¢ 7] 24.500 -
7 | 2=4x8 | P ~3.200
8 | 2'x4"x8" | P
9
10
Mgy 1Y [T (2.0 |23 7220 [237|22.2 |237] 23.700" ¢
2] v T [zzo |4 NGB0 (24730 (247 Z4. 700 .
i T 9.0 | D55 | 209 AL 702 720,500 -
adl £ - " p%.900 .
15 i 1 :
16 :
17
18
19
20 | Spacers [T |50 180 [P 2] /8.2 19.2] 19 075>
Key for Use : K= Kindling ' P = Pretest Fuel T = Test Fuel '

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 1ISilolo) "% ZL(L_;OO %| 72.907 %
Wet Moisture % : |%.SHS % 9. (1 Y *% 'g(,glj %

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

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

Date: [f- O -0] Analyte: CO2 (15-1)

Source : Aot d  E 10D Run # : =2
Zero Cyl. #: OZRTAL 4-A conc.: 0.00%cCO; Cyl. Press. : _l@PSI
Certified by : IR LIQUITE Date : OZ=-07-0 |

Span Cyl.#:_ﬂﬂéZE&O conc. : Rt % CO; Cyl. Press. : _Lﬁj_O_PSII
! Date: O\~ 19 -N|

Certified by : 11 =
Analyzer : Make: HORIBA Model : PIR-2000 SN : 407069
Range: 0-25.0% CO; Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by: Cb\%ﬁ;"??;b Time : {220 Temp: ") § °F

+ 0.625 % CO:
+ .05% CO2

[}

AJ;IT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO[ 00.0 | .000 | 000 | 53 [ p0% | . OL2 1022 _fl 090
SPAN 10 dag | 12,4444 4 2.9 +.03] [t 124

POST RUN Audit: by : A fm Eijﬁ'ime : _/@Temp ; ;Zl_° F

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

ZERO| 00.0 | .000 | 000 | ~2| Aozl 002 - 3% |0l

09,9 .49g 1244 Do 0 | (2496 [+056 [#.22Y

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value

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

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date: )N - 0B -0lAnalyte: Oz (15-2)

Source : SDM F 1D Run#:__ —

Zero Cyl. #: O%S_Z'm Cﬂ Conc. : 0.00 % O Cyl. Press. : l 2&2 PSI
Certified by : AR LI QU IDE Date: _02-0O7-0O|

Span Cyl. #: L RE222 conc. : L;45 % 0, Cyl. Press.: l?( /) PSI
Certified by : AR LiGUIDE Date: _01-194-O |

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

+ 0.625 % O:
+ .05% 0O,

PRE RUN Audit : by CLJAM Time : 123’( 2T:3mp: 15 of

P%DIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 00.0 CDIO va‘ L ‘ CX_GS— - 0(95— - 2—(.00
AN 1245 198 1245|125 447 | 12,4963 #0131 oS3

[ ]

POST RUN Audit : by : A M&@%ﬁfﬁ-ﬂme : @Temp i _ll__" F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO[ 000 |00 | B0 [0 0 000 | 040 | ~,040 |71
SPAN 19 15| daq 12 45] 12.5].900 | 12,539 | +,08 |7.255

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-3

Date: [0- 0% -0] Analyte: CO (15-3)

source: 0ud F )00 Run#:_

Zero Cyl. #: O2ZTAC 1-A conc.:  0.00% CO Cyl. Press. : _| Z,EO PSI
Certified by : AR LIQUIDE Date: O2-071-0)

Span Cyl. #: (L R5D522 Conc.: H: 98 % co cCyl. Press. : _M_PSI
Certified by : AR LIQUITE Date: O 1-19 -0\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

+ 0.25% CO
+ .02%CO

PRE RUN Audit: by:c.wao/h;wéf_w Time : /2-30Temp: 3 °F

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

A g | 498 4ag|49a] 499 4990 [Tod TS

POST RUN Audit : by : L,U }Lcﬁc.«m@ﬂLﬁme : IS_@ Temp:__7 /] _ °F

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

ZERG[ 00.0 | .000 | 00.0 | npf |00 000 + 000k | T.06>

SPAV g | uag |4 98|00l 500| s007 | 7,027 [1.29S

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date : - O% -0 Analyte: SO (15-4)

Source : \\Dh&L F 100 Run #: 03

ZeroCyl. #: _O2ZTAC 4-Aconc.:  0.00ppmSO;  Cyl. Press.: | 720 _psi
Certified by : _AIR LIQUITNE Date: DZ-01-01\

Span Cyl. #: 01,2184  conc.: 1290  ppmSO;  Cyl. Press. . 132_30 PSI
Certified by : 1 R DBAUITDE ' Date: O 1-29-0\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO,
EPA Control Limits = + 2.5% of 2500 ppm $O; = + 62.5 ppm SO2

PRE RUN Audit:by:CbJ/)é_M Time : 1220 'I:emp: 15 °F

UDIT RESULTS

Point Expected Response Actual Response
¥ Meter DVM PPM Meter DVM

% A %
ZERG| 000 | 000 | 000 |7 |00z | .91 | Ru6A) [ ,243
SPANT =111, 91 b | 1290 |55 [\55 11223%.90 — 1080 7, 043

POST RUN Audit : by : Mﬁ;@fjlf?hme; (:ﬁ ) 'I.'emp: ‘2'7 °oF

+ Conc.
Difference

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

ZERO[ 000 | .000 [ 00.0 | oy (-cpZ | —1.29 | -1, 75| <OSZ
F 515 1.51011290| 51.5] 551 1288a20| ~ 1.080 | 013

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

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

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




. QUALITY CHECKS DATA SHEET # 16
ont: estol FIo0 run: D pate: VO-9B-0)

Thermocouple Check :

TIC#1 — _¥F TIC#13 (5.2 oF
TIC #2 = °F  TIC#14 L] .S °F
TIC#3 (s °F  TIC#15 (8.5 °F
TIC#4 W Z °F  TIC#16 S0 o
TIC#5 0.5 oF  TIC#17 £, °F
TIC#6 LD Y °F  TIC#18 R .% °F
TIC#7 (0SS  oF  TIC#19 CYAV °F
TIC#8 LD.2 °F  TIC#20 - ____F
TIC#9 LoD, S oF  TIC#21 S °F
TIC#10 LD, 1 oF TIC #22 - oF
TIC # 11 (00. | °F  TIC#23 L2.9 oF
TIC #12 (D& °F  TIC#24 — oF

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

ZERO: Lo oFAdi100.0 o  zerRo__l.Z oF Difference_.0b0 %
SPAN : 2000,2 °F Adj. to 2000 . O °F SPAN_2(043 °F Difference_. 240 %

Thermocouple Readout Pretest Linearity Check
0 = 0.0 oF 200 = 2017} oF a00 =390 oF

600 (LOW\D o 800 = f@\s oF 1000 = }doo,[a oF
1200 A% LoF 1400 = 13992 oF 1600 199,71 oF
1800 = _(H00.0 _°F 2000 = 2000.0 of

Sample Train L.eak Check Pre
C-gas Train Leak Check Pre
SO, Train Leak Check Pre
Static Gauga Zero Check Pre
Scale Check Pre : (977 ’% £ 9@7 ! g

Post : Z_;?O o @ 2 % @

Stack Cleaned Prior to Test Run : YES NO x




>




COMPUTER INPUT DATA SHEET #1
Client: __\Jotu] USA '

Address:_ 00 Rivarsids, St PO Rov 1157
Poptlang ME 04104 '
Phone _ 207 - 797 -A9/ 2 Fax:_207-%I8-54%1
RunNo.:_}Y DateofTest: 10-(09 - O] BumRate: 222714 ¥
Model No.: Jogiur F100 O min O min-1.25 [ fan
Stove Type: [] Cat mon Cat__[] Pellet [l1.251.9 Eﬁax [ insert
S el
Dry Gas Meter: Y Factor:_| | Oll ~  Post Leak Rate: ;OO7cfr/n Time: S S min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: L350 * &
(00.000) (Data Sheet #2)
Stack Flow: CASE® dscim  AH: © 128 “in Ko
(00.000) (Data Sheet #2) (:090) (Data Sheet #2)
o
Barometric Pressure: 20,32 _in. Hg
(00.00) (Data Sheet #2) _
Ho0 Captured: 39.0 g
(00.0) (Data Sheet #3) "
Total Particulate Catch: 02 g
(0.0000) (Data Sheet #6) _
Flue Gas Moisture: 10.(F1S %
(00.000) (Data Sheet #7) !
, g &
Particulate Emission: . O% - gridscf
(0.0000) (Data Sheet #7) _
Ambient Moisture: ’ D %
(0.00) (Data Sheet #8)
Stove Weight: ) ~ Ibs
(000) (Data Sheet #8) :
Total Fuel Consumed During Burn: 3 (ﬂ lbs
(00.0) (Data sheet #8) e
Fuel Higher Heating Value (dry): BTU/Ib

(0000) (Data Sheet #8)

st oBtn . L1 B 10w e /7,950 *q
(00.00) (Data Sheet #10) -

Stack Static Pressure: -.0 @Co in. H20
(0.000) (Data Sheet #12) .
Temperature (Average Room) Combustion Air: % 5 e

(00) Data Sheet #14)

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




CLIENT : Jotul TEST No. : 4
MODEL : F100 DATE : 09-0ct-01
L R R AR R R R e R R s R 2 R s e s s R s s e R T e R T e R T L
TIME METER DELTA METER PERCENT PERCENT 502
READING H TEMP. co o2 COCENTR.
(MIN. ) (C F) (IN. H20) (DEG. F) { %) ( %) FPM
oo SEIEEEEEE ESESEESEEEE EEEEEEEEE SESSSESEEZE SESSDSEED SS=S===maEE
0 927.500 0.150 80 0.72 3.60 375
5 929.000 0.170 81 0.86 10.80 150
10 930.628 0.120 a2 1.06 15.00 425
15 931.973 0.100 a2 1.14 15.10 450
20 933.244 0.120 a3 0.80 14.70 425
25 934.595 0.130 a5 0.42 14 .40 400
30 936.041 0.150 a5 0.07 11.90 irs
is 937.583 0.150 86 0.06 9.30 irs
40 939.130 0.140 87 0.45 6.70 375
45 940.683 0.140 g8 0.60 6.30 75
50 942 .242 0.140 g8 0.68 &.00 375
55 943 .801 0.140 88 0.70 5.80 375

60



TABLE 2---RAW DATA

CLIENT : Jotul TEST Ho. 4

MODEL : F100 DATE : 09-0ce-01
tiiii*ﬂiii‘tltt*ii'I"I'ttlti*-l"l!'I'ttt'ii-l!'l't'l:tti-tttti‘tiiitit*i‘ll!‘ttiiiiittti
METER CAL. WL . WOOD

FACTOR (¥} ==--=== 1.021 BURNED (LB} =-=-=--=-- 5.6 Lbs
BAROMETRIC WET, FUEL

PRESS. (Ph) =---=== 30.33 in Hg MOISTURE &% ------- 17.95 %
LEAK RATE Wt . PART.

POST [np} —————— 0.007 cfm COLLECTBD @ -=-===-- 0.0892 =
WATER METER

VoL, [(V1g) ====== 39 Ml VOLUME Vim --===--- 16.301 mcf
TEST HC MOLE

TIME (MIN}) ---=--- 55 min FRACTION  -===--= 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST Ho. 4
MODEL: F100 DATE : 09-0ct-01
!‘-*tt-.l--l-*itl*ti‘t‘l'i'i'iti'l"i'i'li!**f!’**!'l"ﬂ"ﬂ'tﬂ'******i!‘****t***t****
AVG DELTA AVG PRCNT

H @ ======-= 0.14 in H20 O mmmmm—— 0.63
AVG METER AVG PRCNT
TEMP. Tm ==----- 85 deg F 02 —=mmm== 9.97
AVG PPM AVE BAL

802 mememe=- 390 FPM coz/00 02 emmmeee- 15.82




TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 4
MODEL : F100 DATE: 09-Oct-01
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 16.37 dscf FLOW Qsd ------- 687.372 dscf/Hr
&
11.46 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 1.836 scf CONCTRT. Cs8 ~----- 0.0055 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ~------- 10.09 % RATE E  -==--=== 3 .75 g/Hr
BURN MOLES OF GAS
RATE BR ------- 2.27 Kg/Hr PER Lb WOOD Nt -- 0.36 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  ------- 145.02 g/Hr RATE - ------ 1.65 g/Kgdry

fuel

&
63.77 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 4
MODEL : F100 DATE: 09-0ct-01
***ttiiiii**.tttittiiiiiii‘i‘i‘ii**!i’*t!*i’i’l'i'**'-li"i"'l"l"l!!‘**i*****ii‘*'l!****
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAE.
Ti Vi FR AVERAGE
EEEESs=coc=s =S=EEEEEEEE E=ESS=ESS==== SSSSoDSEEE BEESsEEEsS=== EEEEEEE=S=S SSSS==EmEE
5 569.0 a8 100
10 575.4 99
15 576.6 100
20 576 .4 100
25 §77.1 100
30 580.2 100
35 579.6 100
40 580.4 100
45 581.6 101
50 583.3 101
55 583.3 101
&0

65




72U

METER BOX DATA SHEET PAGE # 2
uniT:Joto| F 100

Page:

1  of

[

paTE: |0~ CH - o]

RUN :
Meter Box: SH Y Factor: [ 02 |
Leak checks: fﬁ "Ha @ 'wa-’ cfm "Hg @ cfm
__1S "Hg @007 cim "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: I\Sg )[®)
ROTO: PRESS: - |9 SAMPLING RATIO: 2 | K] BP: 39,33
METER SAMPLE STACK DELTA |[METER| S0O2 |[ROTO |PUMP
MIN | TIME - READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 |j030| 4713500 9340 | 05 | 0 (325 |]0 | ).0
5| 35| 9724.000 — 1999 [\ [R) [BS0[RI [Zo
0 4a|9320. (2% |330.(23 [R. 211 [.12 [ (Y2513 [Zo
5 451931.97> 1G3).973 [1.75S | .10 8L (4SO KL |20
201 £5933,244 [B3,244[L.19 [ F> [¥Z5133 (2.0
% 52(93Y.595 |93¢.S9S [R. L1k [ .13 | &5 (400 [IS |20
011001936041 |BBlbd [ {9259 | IS | 35S |S| S |20
3] 05[937.583 (931583 [923) | 1S| R [R)51% [29
©0 1 5939 130 [929.130 [9.220 | 14 | ¥} 31S [F] |20
S 1 15 19Y0. L83 940 LB3[9.204 | . 14| BY |2)S |83 | &0
0 50[qQ42. 2492942 242 [9.20d [ 19 %3 [3)S (T3 |20
51 25]g43.80( [943,80) [A.204 |14 (8D |3S [I$ |20
ROTO PRESS: TOTALS: (o‘L qqo LL’S IOIS BP.:
%130
=] 35
70 L}D
75
80
85
20
a5
100 |-
105
110
s {0\ | %\
TOTALS | ) Mo | 1.L< g% MAXVACC= [2.0 |°
TOTAL Cu Ft. L_O:SQ' TOTALS:%HS% |38 ‘sq TWG. BP: 50.'53 .




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uNiT: _F100 RUN: 4 DATE : 10-9- 0]

SCALE |  WEIGHT
scALE cHeck| LEVEL | ZEROED 205.0g A5.0
NmaL: | v v 590.0 g 0.0
FINAL : v~ o 885.0 g 885 .0
IMPINGER #1 #2 #3 #4
FINAL WT Wdd, T €8 Y wgy. v A, O
INITIAL WT UOO 3 SYL.S <R3, B 917.7)
NET WT GRAMS | 34 ’;)_r ‘% Ao 2.2,

-~ - : P
TOTAL CATCH:___39.0___ GRAMS H20
#*
FRONT HALF
BEAKER # [l
FLTER# | 14 F DESC. ACETONE
FINALWTg | 714 [ FNALWT g | Gl 7HOY
INITIALWT g | k92, | INITIALWT g | 9/, 7240
NET WT g 0432 |” NET WT g Ol
VOL. DESC. m ey
BACK HALF

FILTER # MBA
FINALWTg | . 4398 [
INTIALWT g | 12,2 b
NET WT g NONCY S
BEAKER # [ D) DES 104 I\ O
DESC. ACETONE _| METHCHLOR | Hp0 Ho0
FINALWT g |10, 270111108 9593 1 98, 24¢ T 1ot 02547
INTIALWT g | 10772470 T\OH. 49V [ G2 #1941 1\04. 024k
NeTwrg | 0129 7| 0030 7 .ooer ] 00081 0030 [
voL.pescml| [SO * 75 | SO- G = 240 g




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date: 1 -1N-O) Time : C Q;dma%m)
IBQZC

Manufacturer S & S _Grade : # 25 Glass Front Size : 11cm Lot No.:
Back Size: 8.2cm_ Lot No.: 7.4\

DATE: qm__gv__; loaTe: 9277 BY:JEU |DATE: ) ca—
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
FIN SN YL 3/% | o793 930 [Tom FABDRF
N2 F | (6739 1319 L7785 3.:2 S a2
3F | . boya 1320 Leg% | 922 | Y M RYD
WE | 6Ly 132 gy | 933 | " " REE
S F 1 b 70 I3ZL 122 | 9
Wi | bbb 13275 L4 | 9:35
11F | 6707 1324 L0105 | 9%
BE | . Lo4s 1335 L pb4S | 757
AF | 748 | 1326 L phs | 9722
ROF | 6745 | 132 G147 | 159
TIB | 4264 |mp2a| 4242 940 [Joru FADOR=)
2R 4282 1330 a7 (9 | v R
138 . 4309 133) 4204 g | » W REg
1243 | 4365 | 1332 PR D
=1 .Hae0 | 1333 4199 | 9.45
1B LYo | 1334 43077 | Q46
1B 4Yaa3 | 1335 26 | GM
WBR | Hleg 1336 My | 9.98
19 3 413 1337 digs | 949

WA Haa4 | 1338 DAY | 95 |
Checked by:@ Date: 9- -2:1 o] Time: l’O )

BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | % RH
090 | 36 ol 2 | 19[4 ]

9-27 | 9:20 |\ Jey > 73 | U=,




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date: _ (O)A-10 -0/ Time: /O3¢) _By: ,(_KZQ
paTe:_4-A6  |Bv:Jew DATE G217 [Bvsdew |pATE: 4728 |BY: 3RV
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
0] A% (p021 11340 | G5.4037 |9:30 ]~ )
102 | Q. 2790 | 1241 94 3794 | a:31 |/ o F
103|104 25 12492 102.3b6% | 9 3217 R¥2
\0Y | 10b. 2207 1242 | /002204 | Q.33 |~ I
VOS5 | 107. 0735 | 1284 | 107, 0754 | 934 1070750 JO:éo)
[ Db | 91224 345 | 4l 72306l ae | Gu.72 90| o5
x|_107] (071, >d71% | Db 107, 3472 | 936 /07 3470 | 1062 5
L 108 | jod.9547 |29 104, 9563] 931 | 104, 9561] 1053]7
103199, %797 [ v | 9% 9194 | 1 %[ < yorw €480 |
[10 [ 104, p2s)4] 1249 ] 104024 | T30 |- ) R4
l 104,915 (1250 ] 1049191 [ 940 |~
7 10 2548 11251 | |0k, 3550 | & 4y |7
) 107.7790 127> | 167, 9780 | @42l 109. M T |10ed |-
G 1)og. 77950 [WVie2 | Jof s | G4zl
W & | 974365 V354 | Qa.uda00 | w9740 |1pss |-
b D). 2| | ile Al it rds | 9Ql.218q [ 1061, |-
] 97. 1384 11355 | 97 )39 | 14a |4 '
Q| )08 4352 1556 | 100, u200 | a7
w1l O [ 2537 1357 102,090 i B
\0 | /05.23p2 129 | [05, 930k | |
) | JOH. 7R, 1369 1o, 78R | o |
12 1 98 9303 | 400 928 2207 | i< |-
(3 | Jo 1762 140 (04, 1760 | 92 | Lo 176% | 1089 |~
w14 197,982/ [\H02 97,9907 | 952] 01.4€07 | 1058]"
1S | /0¥ 7649 [1110% JOH. Y4 Tw ]~ |
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | %RH A
- | 1315 | 2 |74 | 49 [Checkedby( [/ .
G-21 1920 [(Wol N\ 174 | dg [pate: §4-28-0) ()
O-29 1 10kl o | )| 7649 [Time: )20 -



A

SLHOIIM LNVLSNOD : £-¥ # 133HS V.1vad IAOLSAOOM

] g TR 2L DoTL [Al-01 b
/ 7 - I W - W B
\ 9 L] SL. ) \ﬁl eo6l 07/ 4
Yy S LA LT | g | Lol L
’ uoissas ’ uoissas
HY% | €a am Ag | awi) | aeq@ | BuyBiom H¥% | €a am Ag | swil | sjleg@ | BuyBiom
SNOLLIANOD TVLNIWNONIANT WOOY ITVIS
— N ‘
- )%M&». 0-0l|(SEeh ™ M |H8! -0l | Q0RF" |9 2T [ 69T [9EL
S ARG A S T A0 A N B
VGIETYY TUOBM uBiaM =
Ag | suny | SlE@ paYL Ag |sunj | 8leg | Ppuodoes Ag |ewi) | ale@ 1sdid4 Ag | swi] | syeq | J3)I4
S Lo [FF O | (20 hONY =30 [S241 [ 7| 8520 haT A 02|70 QW
/..lJ..llI.I.I.I\l:\\
32|l [SEO| (2133785 )Pap|P@2|p -0l 8138 30 |2H |febi| 1-0ST32 36 |4 deb| 00/ hOl
e e 5
R EF0T [SFoT|( E ot b0 f 37| SE P U] B35, hal |21 |566 | 11-0| 299 ROl = 4|07 [070]]_ %01
R 7 - _ :
e ——
. [A|roze|prilace Tl b [256) [ i1-0] g Lol 4| %2e Q:l (Q1
- =i [z |p-01{ S0RL 9628 /8] )i-0| SOhC Db YA | %o/ 00| 9\Q!
TN e WBiam £
Ag | swny | ®1eQ payyL Ag | swiy | a1e@ puoosg Ag | suny | @@ 1siid4 Ag | swil | eleq | soxeag
) o -L-o] -3ivd . f,  :NNY = 093 T 1INN




Dates: From | 2-\S-2000
0\

WOODSTOVE DATA SHEET #4-4

| Scale:

Sartorius

Through = SCALE QA SHEET Model: _A1205
SN : 37010004
100g 10 10g 100 mg ~ Dry | Wet
weight weight weight wgight Tech Date Time Bulb Bulb %.RH
50,0000 | 10.0001 | 1.0000 | 0999 | b | 12215 [|1dS 13 /7 LO)
100,000 110 0oy | Lol | 0999 | M/ |\LS 2085 | 772 | Yo
100.C0m0| J0.000 1 |_1499% | 0745 | [k [1els | 06 N2
100 om0t 100009994 | o079 [k | 1112112301 72 /1 dy
68 Sox| A e oo (000 S | 131 zol 73 |/ I
T00.a0| 10.000]__Loon| -099% [KAu1-15 |05 | S \ | %S
cAGeFal 00000 a9 | OFF |\ \-20/Z201S | 71 \ | YE
100.000| 4 999 _|.oao0 .03 1 | 121310 17 ] 1Y
00.Cool| |o.0001] 1,0200] .079] w| |z \2p5] u 47
100.Cooo]_10.000\[_\.0000| AZ 25| 1720l U (142
100.00\|_ . o%%| 1.oc00 | O L2\ 731 N\ | Y47
100000 9 4999 1.0 .14 IEASNIPARL | 142
100.0000 .| THR| 1000 YW/ 125115151 G / |\
090002 100001 |, 9959 0998 | Wi | 2-2) 1020 25 |/ |47
000Dl 10,000 |_1.0002| 1000 | ke 1222 11035| TTo { 43
100,000/ 9.979 |_.o973 | 0798 | |03 |1723S| & N
99 5599 [p.c000|__HEr7 | 009 | |\02 21 201 7] 19
Tod. 0000 2.77| raoon| -oAg e 22819551 05 / 1 43
100001 | Jowi | 000 | &P |p2 2SI 2205 >7 |4 4
t.o0| 99978 | Joaw| 0555 | bk /| %] 10351 TS |25
96 9095 | 9.59a71 |__1.0000| . /po2 | (040 LIS | I A\ 7
—100.0000] 10-0001] 10000 0999 18/ 042117101 16 | | H7
[po0z| 9.9993| 10090 L0799 | A 0420 6125 | /|49
qacanl To ol | 9997 | L0797 [eaedodzoams] o | (. U<
7957599997 1777 | 0777 | #1050 2190772 | N\ [ 4%
2555 70000010000 | 09938 X/ 1056 IAS | T 1 4G |
929 5% Joo | 9957|077 | e [oSollBs 7o 1 [ L Uc
ﬂ‘ﬁgﬁ‘f’ 100001 7178|1000 | Bl 6505 1221S 41 | | 4o
99. 5 co9|  L0000| 0¥ | WrloS0]109(0 | s \ | 44
cagag| 10.000l| 1 oooo| - ca|iEnApedl |ZHS | 7)) | | 9%
996699 4.9999 | 000l | . 1020 |hg | 0513120051 )G / 19
ool 4,999 [-oounl . Juo|ex | 0SHHgSD LT [ |49
00-omn| . 979711 000 | /00) | dusl 0SSHTIO 799 |\ |47
99008 | & o] |77 | oo | WiA6S2I0L0 | T8 /) 48
B9 9.991| A9 | o0 | Ml g<0SE 2% 1~ 149
05,9999 2.559%| . 9999| /vos | 10530 122IS| T8 . 49
o000l 12:0001] Lotoo | 0995 | W O5Y A%S K1Y 1Y9
/00.000(] /0.0000] 1./XD] “0957 [ | 0F28 10001 TF 49




€-25-0)

Scale: __Sartorius

|

Dates: From WOODSTOVE DATA SHEET #4-4
Through_] 0 -2%2- 0\ SCALE QA SHEET Model: A1205
SN :_37010004
100g 10g 109 100 mg Dry Wet
wgitht weight weight weight Tech Date Time Bulb Bulb %.RH
No.oooo [ 10wbo2 | (44494 | (0744 % qool s | ~ 149
100, 00vY | lpwooys |1 ool J000 |C %19 | 230l | (149
02,0000 | Q487 |1.0000 | 0495 [C0h [%30[lRo | o | N\ |4
Noo.oooe [1W0.ww 4199 [ (0499 A g3 a3 [ 15 )[4
100, oo [ \0. o002 |.499% o000 |l [9<) [199s 27 [ . [ |49
00,0003 110.0001 | 4929 | 1000 |8 19-D 12108 ¢ \ _[49
299998 |10 ODZ| Loono | ool | A-% [[820[ 78 |\ 49
00, 0001 10,000l .9%9Y (000 | e |9-S [1230]| IS Jlys
00004 | 10.000b] 9949|0399 | [9-Ue[\1DNS | T4 [ | 49
J0.0000_| 100000 | [.0000 | . 0d9% [0 19-9119:20 | 15 Uin
000000 | 00499 | 1,0000 | ags e, 19-0%] 10.501 71 49
(000000 | 10 pooal ~Q99% | 0997 () [ro-1]ai0 [7¢ | \ | 47
0. 0000 | 0.9999 | _.9999 | 0998 |Yew [10-21949 | 20 \ [46
r_JD0.000D 10, L6000 | pol .2995 |Jeu |p-2 1921 | 7o | | Y
20 9999 | 1000|100l . 100 |MuAd 10-51 (A0 7% [ &
99.9997] /0.0000| 1.00011 jobp |0 [10-6 |40 | &3 <44
@4 | 10.0000 | I-ooory 0598 /10— 1 Rls) | 18 47
100001 | 10.0002] 1:000[ | . 1poo | [ /DR [a730] 4 | |49 |
R | 00001 gooo| 0997 | M LI0-9|120S 1 T3 38
00, 2000 10,000 |_.4992| 099 | wid (0-711800 1717 49 |
100.0001]_j0.00%| . 9999 | 0798 0L A0[as | N7
55 599 9 9993|9197 | 2277 | [ 0-I1 1 1125 T /¥
1000001 T0.0001 | 97971 0795 Mo in-1115s01 3 | [ 1 4
G.aaqq 10, 00)|_1.0000| . 0999 | ¥t (p-1]] [725] 1% \ [ 47
—100.Cewd) 10.0002 | _1.0000| . 0978 19— 3300 1 % 1142
Jpo.c00d|_0.0000 | 1.0901 | ][00/ VEGIRE S A S
|V0.2002] [0.020] | (0000 | 0799 oo [ % |/
2999 7| o2 | [.0007 | .100] b2 10702 c830[ X | | %_
100.0001] /00000 ). 0000 | . 0998 | e 10221 )14S |/ 45
Fa5e%| 10.0000| o0 | 097 ke 1102311020 | ]G \ )
[Z#0.0000 10,0001 100011 1000 | Vg 11022 0ss|~ 1 Y 1Y
9,597 |, p.0001 | G997 | 1000 |10 241/025 | 1o [ | ¥
1000000 foooco | _ATT | 0997 || 25110 T [ 1Y
99 Ga%1| 1.9999 | 10001 | 0991 | ¥t p2€ | B3S | TE Ny
o000 aa999| 99| 0997 [pe lod 22818 | [ L
100 ool 100001 | Locool 0978 [Se 2 1S | 1 | AL
09 278 J6.0000 |_Je0000 | (000 | 21102 16457 717 A
o o] 0. 0000 w99 | 0976 | B [1023) [305 24 1\ 1YL |




unit . JoTUu L FLOO
BLANKS DONE ;_2-L2- 0|

BLANK PROCESSING DATA SHEET # 5

RUN: “f pate:_Q-CA-Of

BEAKER A B C
200 ml ACETONE | 75 mI DICHLOR | 200 ml WATER
BoNNEAU PRAMUCTS)
FISHER OPTIMA | FISHER OPTIMA 7 =00
LOT #9004 | |LoT# TS| DisTiues
rNaLWEIGHT | /09. 9018 | [Dl. %05 (069475
TAREWEIGHT | /0%. 9007 | [Db.2006 | /06 F67Z
NET WEIGHT 001 Y 00207 0003”7

TARE BEAKERS INTO DESC : TIME :_) | DO DATE :__ 02-14-0 |

DATE :0Z/2/BY :@JATE .Q2/22BY Mipte. BY :

BEAKER. | 1 STWT | TIME 2 ND WT | TIME 3RD WT | TIME
A 0812 100 108927 1106 |”
s 6206 1047 w300e| 1107 |
¢ lwewn| 1045 \we9ez| (105 _|Y

FINAL BEAKERS INTO DESC : TIME : /630 DATE: 02/23 /o ¢

DATE Q’W DATE 02/25 BY {4 pATE: ___ BY:
BEAKER |1 STWT 2ND WT | TIME 3RDWT TIME
A | 08700 zxag 108.9012 | 1440 |~
5 |0L3S8T 2130 |106.2088] 1Y/ ¥
e lowacid 2137 Louabs 1 442 |~
TARE QC FINAL QC
DATE | TIME BY WB DB % DATE | TIME BY WB DB %
ofa)| fozol - | (|75 |4 0| 1% gl | 72140
0242| 1035] P&?’u\/ 26|43 orfec| 1935 @a«,_.\) 75 | Y2




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

ot JOTIUL. F1O0 RuN:__ M- pate:_10-09-0]
BLANK CALCULATIONS
Acetone : OO0/l _g+_200 ml= . 00000 g/ml
Dicholoromethane : __0QZ0 g+_75 __mli= L000027] g/ml
Distilled Water : D003 g+_200 _ml= WaYololoYoW2 g/ml
FRONT HALF CATCH |
= r e
FILTERS : __. O432  ~-g-_| (0000 g)=___-O432- g
Total Catch # of Filters Blank Value / Filter
- . D005 -
BEAKERS: . 0[R2 % g-_15 _ (.00000(p )= .Oled g
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH: ___.000% 7
BACK HALF CATCH
FILTERS: 0022 g-_\ (.0000 g) = L D03 3
Total Catch #of Fiters  Blank Value/ Fiter : _
BEAKERS : , N .
Acetone : + 0237 g- 150 (000X g) = RS S
Total Catch ml Acetone  Blank Value / ml Acetone
- ,OO’I‘D -
Extract: 0032 _g-_ 75 (.000027 g)= 00\ g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
p P 1000 D ’
Water: _ 0020 g- pllle (CUOOOZALF , 0025 g
Total Caich ml Water Blank Value / Water
TOTAL BACK HALF CATCH : L0397 g
TOTAL CATCH :_ 0992 3
v
% FRONT HALF : o. 10__%




1S9} Buunp moy xpejs abeiane

‘ (zd) = wiosp

('6 000000 ) (9d) 159} Joj yoleo aejnoned [ejoy =6
(O 0000) (gd) 1s9) Buunp ybneo jojem [ej0} = O%H jw
(vwi000) (zd) alnjosqy ssa.6ap uj is3) Joj aunjesedwa) sejewl abelene = i)
(O%H.000") (zd) 1s9) o) H eyep dbesene = O%H .,

6H . 00700 ) (zd) 159} Buunp ainssaid oujowoseq abesare = 6,

W 000°0) (zd) 1S3} Joj pasn xoq Jajaw Jo ( JoJoe) A ) JOjoe) UOOALIOD I3l = jouwl

WA 000000 ) (zd) 153} 6uunp xoq Jajew uo pajind 199} 2IgNO [Bj0} = WIA

5 000000 0000°00 At%\ Ohheal )
1y /

SN Aoo:Etm_u — 503 ) (82590 ) = 1y / Bpsjeuns3y(g

, 0000 ~_(wse TORRE V)

hom_u\h\., \ujﬁc = (epst) A m\wmu%m;x v = s9 (¥
ol

- 000000 0000 (02, OPRE T +#5.15¢F T )
oML 0T T e o (eoC5g 1) T vt
tw Pmooowu.% = (o™ _E\ Q,TQ.. ) (20v0°) = (M) MA(Z

0000000 | (vur "TRT)
josp ijqu: = 5ET = = (pIs)wA (1
- (emer Lz._mmgm?s 200 ) vozs ) (wn 1O )
- ore 9

10-50-0p/ :3lva + Ny QoU g [7740(" :LiNn

L # 133HS VY1vd SNOILVINDOTVD



TEST DATA SHEET # 8

UNIT ;s Jotud F 100 RUN:___ DATE :_J0- 9 -0l
<> Stop : i — Avg.: =

pro:we:_ O Zpg. 7S = 47 “wrnl- V,AHgo

Test Chamber Air Velocity Start :

Wet Bulb / Dry Bulb
post:we:_(0 DB g'z// 40 “wrH % HoO
Average : q‘3 5 %RH ( % H20
Empty Stove Weight (ibs) : w/ stack & oil seal : Wet : Dry : 2592
Kindling Weight (Ibs):  Paper:____ .2 Wood ;14
Preburn Fuel Weight;__ (0.5 &+ [.b-+ b, 3~ Total:_14.Z —
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total:__ 21 |
Coal Bed Wt Range (Ibs): .4 = /. 72. “scale : Jo0.( = 700.4 —
Upper : .25 x fuel weight : Always round DOWN to nearest tenth _ ' l)(, —
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight :

Maximum Coal Bed Removal (Ibs) : (( [ (;( T L wl “)+2).25=__, g_*

Test Fuel ( .75“ x 1.58" x 5" spacers ) = L/_Z pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
x 4" I Li ?) 5 '! ‘ﬂ lOO
4" X 4ll e o S— -_—-___
Test Fuel Weight : _>.(>_Ibs
2y
Estimated Dry Bum Rate: \V"
5.6 = (5.Lx 1795?)) 0 _ . 209"
2.2046 S5~
TIME |
I/ —
Estimated BTU's/hr : 19,140 x &‘B% 2. g—;; < = L7420.3 " grushr

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




WOOD STOVE OPERATING DATA PAGE #9
unit: _ otul F /o0 Run: 4 pate:_I0{f-OI
FIRE STARTED:_Q©Y4S
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to -
W l_d_f. c:péir\ at start of preburn.
SECONDARY AIR : N ! A CATBYPASS: _N fﬂ
CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading
last fuel, raked and leveled. In stove ZO sec.
DOOR wide open during loading ~5-  min. 65 sec.
PRIMARY AIR : Opened full for first £ __min., then set to run setting of_\/_:,f_i_t_i@_,g‘gg\
SECONDARY ARR: ___N fA CAT BYPASS : - ;/ A
FAN;
ON %during warm-up ON / OFFE_during preburn
ON I@ first é LL  minutes of test ON !@alanc& of test run
Fanspeed setat __ OF I
WOOD DATA: KINDLING: A mix of the grades listed below:

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

And Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : NI/A BRAND : A);/{}

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either ] LJ or 8' inches.

1st warm up / pre-burn fuel charge ( LS lbs.) addedat___ (O O
2nd warm up / pre-burn fuel charge ( 0.0 Ibs.) added at 08 1
3rd warm up / pre-burn fuel charge ( (0.3 Ibs) addedat 0915

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




TEST DATA SHEET #10

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

Dry Moisture % : [(p7%% % 22.769—7‘% 2I.GTEL %

Wet Moisture % : 14 o) % 12.54s %] 7450

0,
To obtain Wet from Dry : 100 % %O Reading % Moisture, Wet Basis

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

unit: _dphud € /09 rni__ Y pate:_10-0F -0 I

Room Temperature : (o F Correction Factor : gb _ |

‘Uncorrected Values are corrected for room temperature : Yes No_X

Time Test Fuel moisture reading taken : 09 30

Calibration Checks : X vV 120_12. | 220 22}

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

1] e | K s s esSTio [nold.511ss] [6.2335

2

3

* | 2wl | P 1I8s | B3 G0 (267 190 |207) 28.123

5 [ 2~ [ P 122.0]737]720 2277210 |27 22,700 -

6 | 28 | P 193 5]757]22.5(24.0122.5|24 1 24. 467 -

7 2"x4"x8' P (R, 500

8 2"x4"xg' P

9

10

1wy )4 7 1140 2027 14.0]203°119.0 2021 20300

2] o T /90 202] 190[203:18.5 | Ag | 20.1%%

B v T 12351752+ 23.5| 252{2B5|25 2] 75 200_|.

14 ps.633 |

16

16

17

18 ‘

19 |

20 | spacers | T (3.5 A3 190 MZ101>1/87] 19.233
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: [f- O -0l Analyte: CO2 (15-1)

Source : Vo d  E 10D Run #: .

Zero Cyl. #: OZRTAC L-A Conc.:  0.00 % CO; Cyl. Press.: _1 730 _Psl
Certified by : IR LIQUITE Date : OZ=(07-0 |

Span Cyl. #:_C‘CéZESBO conc. : |7,:Ll-’-'r % CO, Cyl. Press. :JEQ_PSI
Certified by : 12 LI QUMITNE. pate: _O\-19 -0l

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

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

PRE RUN Audit: by: F}()U’ {‘(/VL_{O%S\BTime : ﬁ__zxg'l"emp : j.L" F

+ 0.625 % CO:
+ .05%CO;

nn

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO " — =
00.0 .000 00.0 007/ ,OUé !003 005 _,;O /|
A 100.9 | 4o% 1244 20| o1 [ 12521 | F08) [T %S

POST RUN Audit : by : h ; WQQE;)%HL)ime : l ‘ ZO .Temp . gL/ °F

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

ZERO[ 000 | .000 | 000 | 2|, 0p3| 022 |+.022 |*.090
AN 099 Hog [z 44 <00 .0 | 12521 | 1031 [*+,%28

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

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

Full Scale Value

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




ZERO / SPAN CHECK DATA SHEET #15-2

Date: )= =0lAnalyte: Oz (15-2)

Source:-ﬂjn{‘uﬂ F 10D Run #: Lt

Zero Cyl. #: ODZTAC 1-A Conc.:  0.00 % O, Cyl. Press.: _| 730 _PsI
Certified by : AR LI QUIDE Date: _02-0O7-0Oll

Span Cyl. #: LLRED2D conc.: \2.45 %0, Cyl Press.: (B)()__PsI
Certified by : MR LU DE Date: O01=19 O |

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

Range: 0-25.0% O; Analyzer Qutput: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

&, ‘E‘-c‘,\/*tﬁme . (7% 5 Temp: l" F
/

+ 0.625 % O,
+ .05%0:

PRE RUN Audit: by : ﬂ C{/EC?

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

ZERG| 00.0 | .000 | 000 | pd O|-2)0Z| — 09 - M0 |~ 20
AN 1745 Hag|12.45] 1280 202 | 1253 [T.1Ze [T.556

POST RUN Audit : by : D Mﬂ({i %6 ) _Time : // J .Temp: Zj SF

AUDIT RESULTS

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

ZERO| 00.0 | .000 | 00.0 0.0 TOO/ ';o(;g *;()(ﬂf -, 20
SPAN I?—."l's %(g \?_.45 ,2’54 '@0 )2,.§30| -ﬂ\" qu "’:?)Sg

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-3

Date: [0- O -0 Analyte: CO (15-3)

(]

source: Soud F )\ 0O Run#:

ZeroCyl. #: OBZTAC 4-Aconc.:  0.00%CO

Certified by : _AIR LIQUIDE

Span Cyl. #: (L3522 Conc.: _H- 9%

Certified by : 1R LI QUITE
Analyzer : Make : HORIBA Model : PIR-2000
Range: 0-10.0% CO
Flow: 1.5 SCFH

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

=+ 0.25%CO
Method 28 A = + .2%of 10.0% CO = *

.02 % CO

Cyl. Press. . 120 _ps
Date: O2.-071-0

% CO Cyl. Press. :_ﬁm_PSl.
Date: O 1-129-0O\

SN : 408005

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

\ : ' ¥ - ‘ _—
PRE RUN Audit: by : Z\;/! G &t ?_..j)Time: K 25 Temp:: J() °F

e
Y

ADJDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO| 000 | .000 | 000 fep, [ |00/ | 00L | *.A0b|T.063
AN g [ 4as| yoglso) | &) | 5018 [ 1,038 |[F21S
POST RUN Audit : by : A dl'(f L :\g’",ﬁ/’\"ti Time : { [0 " Temp 8’(/ *F

AUDIT RESULTS

Point Expecled Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZER0 (000 | 000 1000 190, 0|, pg0| -,004 | 004 | ~O51
AN ag | tag |4 93| 50.0] 5] 5.000 | #0207 | 1275

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

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

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

’ . o Date: |- O -0l Analyte: SOz (15-4)

Source: Sonuf] F 00 Run #: ¢

Zero Cyl. #: _O ZTAC 2-A conc.: 0.00 ppm S0z  Cyl. Press.: 17130 _Ps|
Certified by : _AIR LIQUTNE Date: _02--017-0 |

Span Cyl. #: (08,2184 Conc.: 1290 ppm SO,  Cyl. Press. ;. _Lﬁ{_o_Psf

Certified by : X1 R LAILITE Date: O 1-24-0\
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0 -2500 ppm SO; Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : \A Mﬁ/rf T time 73S _Temp: 70 __F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
Difference

# Meter DVM PPM Meter DVM

% A %
ZERG| 000 | 000 | 000 | 0.0 |. 000 2,700 |1 3700 |7 14E
N 51015161129 |51.¢ <& | 1296407 |+ b.900 | 7256

POST RUN Audit : by : A W&ﬁ\ Time : _[(_Z_O;Temp:_fg_‘L_H:

- L ¢,
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
Difference

# Meter DVM PPM Meter DVM %

A%
ZER6| 000 | 000 | 909 | 00 o 001 | 1,205 | #1208 | 048

/

A 51, 1.516]1290] 5111 ,51711729%41 | #3221 AR

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
9 - y X100

Full Scale Value

Span % Difference =




QUALITY CHECKS DATA SHEET # 16

UNIT : ngﬂ F 10O RUN : ‘-( DATE : 10-07 - ol

Thermocouple Check :

TIC# 1 - oF me#1s  __Ldab °F
TIC #2 — of Tic#14 __LMS oF
TIC#3 (00,2, °F  TIC#15 L).b °F
TIC#4 Gl | ¢ TIC#16 _ S oF
TIC#5 (,0. b oF  TIC#17 255 oF
TIC #6 (0.4 oF  TC#18 __ 2.2 oF
TIC#7 Lo °F  TIC#19 LlL °F
TIC#8 (0.2 oF  TIC#20 — °F
TIC#9 P oF  TIC#21 — oF
TIC #10 L2 oF TIC # 22 s oF
TIC # 11 SH% oF TIC #23 (LT oF
TIC #12 4.4 °F  TIC#24 — oF
Thermocouple Readout :

Pretest zero and span check and calibration post test zero and span % difierence
26R0: ) oFAdjt0_ Q.0 oF  zERO_Z, O °F Difference_[0O % '

SPAN : 200l °F Adj. 102000.6 °F  SPANZOQZF Difference 1S %
Thermocouple Readout Pretest Linearity Check '

0 =0.0 o 200 =2013 °F 400 = 99,7 _F
600 =_(0lLY °F 800 =_0Lb °F 1000 = \000.b_°F
1200 =_\0R.2 oF 1400 =_J3A%7 oF 1600 = 159449.) oF
1800 =180 o 2000 =1000.0 °F

Sample Train L.eak Check Pre _X Post __ v~
C-gas Train Leak Check Pre ,4 Post __
SO, Train Leak Check Pre Post __ v
Static Gauge Zero Check Pre Post__V
< .
Scale Check Pre: 27 . 5 — 2 @78
Post: 27043 - Z(ﬂo. :2.- i

Stack Cleaned Prior to Test Run : YES NO _ X






INSPECTION CERTIFICATE

Customer: ___ (olKee —TESUAXD DATEDF INSPECTION: "
ADDRESS: \3235 racie Ole € 4-194-0\ 934 Elliott Aveaue W.

) Seartle, WA 98119
Smnal. wif_ AgIqp NETINFCTONDUE - puaeine
” _ o Wit 07 Faxd(206)282-6612
ECHNICIAN: - c_"LQJ AT CER TION TYPE
AUTHORIZATION Y STANDARD
SIGNATURE: : 1509000 |
: ~ MIL STD-45662
EQuUIPMENT TESTED
INDICATOR BASE OPTIONS INSTALLED
MAKE saln o nix” .
MODEL __\-g_uai._lﬁlﬂ_ ~ SCORE BOARD ____ -
SR# \& \ V. Sy 1 N A COMPUTER

Car.

' MANUFACTURER TOLERANCE

q49. 0 LOQO . O

CORNER TEST PV F_
SHIFT TEST PV F /
Staric Test 2MIN. vV 5MIN. v

WEeiGHT Kit# NIST#

SeriaL NumBers OF WEIGHTS USED (OR COPY OF CERTIFICATE)

T6-\5 _ T1H-l6

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
Dermrme &7 Marrie Scarr COMPANY VOIDS THIS CERTIFICATE.



re Oon JUN = 5 2000 Department of Agriculture
635 Capitol Street NE
Salem, OR 97301-2532

John A. Kitzhaber, M.D., Governor

Calibration Report
STATE TEST NO: OR-00-74-F
page 1 of 6

Calibration Items:  Twenty-two 500 Ib cast weights Submitted by:

Tolerance Class: NIST (NBS) Class F Phillips Morris Scale Company
934 Elliot Ave. W

Seattle, WA 98119

Serial No.‘s: T15-12 T15-13 T1514 Ti515 T1516 Ti517 Ti5-18 T1519 T15-20
Ti5.21 Ti522 T1523 Ti524 T1525 Ti526 T1527 Ti5-28 T1520 T15:30 T15-31

Method and Traceability:
The procedure used by this laboratory is NIST Handbook 145 Standard Operating Procedure (SOP) 8 Modified

Substitution Weighing Design. Standards used for comparison are traceable to the National Institute of Standards and
Technology (reports on file) and are part of a comprehensive measurement assurance program for ensuring continued
accuracy and traceability within the level of uncertainty reported by this laboratory. Traceability to National Standards is

through the State Test No. above.

Uncertainty Statement:
The uncertainty conforms to the ISO Guide to the Expressions of Uncertainty in Measurement. Uncertainty as reported is

based on a coverage factor K=2 for an approximate 95 percent level of uncertainty. Uncertainty components include the
within process and between process standard deviations and the uncertainty of the standard along with any
environmental corrections. The user must consider the corrections and uncertainties as reported to determine overall

system uncertainty in use.

Result: Weights were found to be within or were adjusted to NIST (NBS) Class F Tolerance. Actual corrections
are not reported for tolerance testing.

Uncertainty: Uncertainty is less than 10% NIST Class F Tolerance.

Balance Used: RUSSELL Standard Used: 500 Ib Working Gold

NIST Class F Tolerance: 0.051b

Condoition of Items Upon Receipt: Items were received in good condition on May 31, 2000.
Mﬁjmlogist Date Report Prepared: May 31, 2000
Measuremant Standards Division Date Tested: May 31,2000

PHONE: (503) 986-4672

FAX: (503) 986-4784

TDD: (503) 986-4762

This document ghall not be reproduced except in full, without written approval.
Client must not use this document ta ¢igim product endorsemant by this laberatory.

o



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

CERTIFICATE OF CALIBRATION

M

Customer and Contact

Lokee Testing Labs Report Number: EESPC37010004010430

13235 Prairie Circle East
Sumner, WA. 98390

Chip Wadington
JINSTRUMENT INFORMATION.
ltem Make Model Serial ber Cust r cation
Balance Sartorius A1208 37010004 N/A Lab Qcoi2

its 7 /| : 3 A% % % SeQ 7 p aAst ; 1 !
Grams 0.0001 0-100 Factory 04/30/2001 11/07/2000 11/2001

0/20
Functional Checks
Comerlcad M Linearity 0 - 1/2 - Full Capacity ] Reproduceability M
CALIBRATION DATA
Standard As Found Instrument Tolerance +/- As Left Instrument
100 99.9999 0.0002 100.0000
50 _ 49.9998 0.0002 50.0000
20 20.0000 0.0002 20.0000
10 10.0000 _0.0002 10.0000
5 5.0000 0.0002 _5.0000
1 1.0000 0.0002 1.0000
_CALIBRATION STANDARDS
item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.L/Troemner 5MG-25KG A45 Grams 12/11/2000 12/2001 A45-2000
Comments / info Conceming This Calibration:
Parmanent information Conceming This instrument: ey
5/00 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.100,50,20,10,5,1 Technician:D.Deleasa
Signature: égf-Qﬁ’—*-«——

THE COMBINED EXPANDED UNCERTAINTY FOR THIS MEASUREMENT PROCESS IS BETTER THAN A 41 RATIO OF UNCERTAINTY TO
TOLERANCE (UNLESS OTHERWISE STATED IN THE COMMENTS SECTION). THE UNCERTAINTY IS CALCULATED ACCORDING TO THE ISO

GUIDE TO THE EXPRESSION OF UNCERTAINTY IN MEASUREMENT (ANSUNCSL Z540-2-1887) AND INCLUD
MEASUREMENT PROCESS, THE UNCERTAINTY OF THE STANDARDS USED, AND THE OBSERVED STANDARD DEVIATION OF
THE UNCERTAINTY 1S EXPANDED WITH A K FACTOR OF 2 FOR A 85% LEVEL OF CONFIDENCE. EXPANDED UNCERTAINTY DATA

ON FILE AT QUALITY CONTROL SERVICES, INC. AND 1S AVAILABLE ON REQUEST.

CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIPICATIONS FOR THE
PASS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO IT§ INTENDED ACGURACY. CALIBRATIONS CONFORM
TO ISOVEC GUIDE 25-1980(17025) AND ANSI/ NCSL Z540-1-1904 SPECIFICATIONS. '

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

Rev. Date: 03/02/2001

Form Number; BAOS Customer Code; EESPC



QUALITY CONTROL SERVICES Inc.

2340 S.E. 11Th. Avenue Portland, Oregon 97214-5306

(503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION

Customer and Contact
Lokee Testing Labs

e
Report Number: EESPC37010004001107

13235 Prairie Circle East

Sumner, WA. 98390

Chip Wadington

INSTRUMENT INFORMATION
Item Make Model Serial Number _Customer 1D Location SOP Used
Balance Sartorius A1208 37010004 NA Lab Qco12
dabilit a alibrate Tolerance Used C t

Grams 0.0001 0-100 Factory 1/07/2000 05/19/2000 05/2001

Cornerload

Functional Checks
Linearity 0 - 1/2 - Full Capacity ¥

CALIBRATION DATA

Reproduceability

Standard As Found Instrument Tolerance +/- As Left Instrument
100 99.9998 0.0002 100.0000
50 49.9999 0.0002 50,0000
20 ___20.0001 0.0002 20,0000
10 10.0001 100002 _ 10.0000
5 5.0000 0.0002 5.0000
1 1.0000 0.0002 _ 1.0000
CALI T STANDARDS
item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 5MG-25KG A45 Grams 03/16/2000 03/2001 A45-2000

Comments / Info Concerning This Calibration:

Parmanent Information Conceming This Instrument:
5/00 CGUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.100,50,20,10,5,1

CALIBRATIONS ARE PERFORMED UNDER AMBIENT co

Technician:D.Deleasa

Signature: 9 : M—QA’L‘*

NDITIONS USING MANUFACTURER'S SPECIFICATIONS FOR THE
TRUMENT AND ENVIRONMENTAL

PASSIFAIL RESULTS, RESULTS MAY BE INFULENCED BY THE AGE OF THE INS
D 70 INGURE THAT THE INSTRUMENT 16 PERFORMING TO I8

CONDITIONS. CALIBRATION DATA BHOULD BE REVIEWE
INTENDED ACCURACY. CALIBRATIONS CONFORM TO ANSI/NCSL Z540-1

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT

«1884 SPECIFICATIONS.
THE WRITTEN APPROVAL OF QUALITY GONTROL SERVICES, INC.

Rev. Date: 06/01/2000

Form Number: BAOG

Customer Code: EESPC
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QUALITY CONTROL SERVICES Inc. '

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

CERTIFICATE OF CALIBRATION
Customer and Contact Report Number: QCS-00005116

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

INSTRUMENT INFORMATION

Item Make Madel Serial Number Units  Cal. Date Last Cal. Cal. Due
Balance Sartorius A1208 37010004 Grams 05/19/2000 12/13/1999 11/2000
___Readability __ Range Calibrated Location Custommp__jnuhtd___lﬂlﬂﬁﬂﬁwﬂ—
0.0001 0-100 Lab N/A QC004 Factory
Functional Check
Cornerload & Linearity O - 1/2 - Full Capacity v Reproduceability
BRATI DAT.
Standard As Found Instrument Tolerance +/- As Left Instrument
100 99,9992 0,0002 100,0000
_50 49.9996 0.0002 _50.0000
20 19.9999 0.0002 ___20.0000 _
10 9.9999 0,0002 10,0000
5 5.0000 0.0002 5.0000
1 1,0000 0.0002 1.0000
ALIBRATION STANDARD NIST
Item Make Model Serial Number Units  Cal. Date Cal. Due Traceable ID#

Weight Set R.L./Troemner 5MG-25KG A45 Grams 03/16/2000 03/2001 A45-2000

Comments / Info Concerning This Calibration:

Parmanent Information Concerning This Instrument: - Technician: D.Deleasa

§/00 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.
Signature: oﬂ 2 M

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

INTENDED ACCURACY. CALIBRATIONS CONFORM TO ANSI / NCSL 2540-1-1994 SPECSIFICATIONS,
CEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.

Rev. Date: 10/11/1998

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EX!

Form Number: BAOB Customer Code: EESPC



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 32,0

Boiling Water 2120

Room Temperature 0.0

Barometric Pressure 20.,1&

DATE: H 13- 0]

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 32.0 201

2 Dry Bulb 3D 20,3
3 Stack LY 211 7]

4 Stove Top 32.S 72414

5 Left Side 2.2 2120
6 Back 2.0 ~ =2 1)
7 Right Side 37.b 211

8 Bottom 32 & 2.12.0
9 Firebox 32, 1 2.12.6
10 Secondary/Cat L o ).
11 Ambient 31.5 21K
12 Tube Furnace 32.0 Zl?.-~r O
13 Sample Box - 22.0 201, ] _
14 | Impinger Out Rl 217
15 C. Gas Box 3L.Y 21L9
16 | C.Gas Out 32. | 2168
17 | SO2 Out "3Z2.0 212.0
18 | Upper Ambient 32| 2119
19

20

21

22

23 Calibrator Y| 21,
24 Oven 32.0 23




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: q' /3-0) Thermocouple Number: _ T/C Readout
Ambient Temperature: ___ )0 Barometric Pressure: Wk
Technician: Reference: Mercury in glass
FISHER #9123454
Other: ~ OMEGA CL-300
Reference Source P Reference | Thermocouple | Difference
Point No. 2 Thermometer | Potentiometer (%)¢
Temperature | Temperature
°F °F
32 Ice Water 32.0 3.0 ¢
212 Boiling
Water | 2/2.0 211.9 0497
250 Omega | 250.0 0.2 -, 0%0
300 Omega | 3000 2944 033
400 Omega H400.D Yolo -.250
500 Omega | Goo.0 | S00-% = llD
600 Omega | LoD 594, & N
700 Omega | 1000 0 '
800 Omega | #0.0 144.4 013
900 Omega 9.0 qboé.j. -0l
1000 Omega /000.0 Jooo, - 010
1200 Omega 1200.0 198.€ ol")
1400 Omega | (4000 3% 29
1600 Omega | /L00.0 S9%. eYs!
1800 Omega LS00 '[ £00 © 7
2000 Omega | 2000.0 00\ 0 /]
aEvery 50°F for each reference point
b Type of Calibration System Used
¢ (reference temperature) -(thermocouple temperature) 100
reference temperature

¢:\winword\reportical.doc




S02 INJECTION ROTAMETER, DRY GAS METER AND SLING

TRACEABILITY DOCUMENTATION Semi-Annual
PSYCHROMETER

THERMOMETERS IN LAB. CHECKED AGAINST FISHER SN 9123454 (NIST).
paTE:4- 13-0)
SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual "~ °C=°F oF
% o 390 32.0°
15.% LS. K L%:‘l'_ Ao
4S (o 4. n4d.0
LS. .O 149.0 j449. |
DRY GAS METER THERMOCOUPLES
Actual °C=°F ~ 5Hin 5H out KK
@ 320 322 322 iy By
20.2 LY %Y (0% %
3.0 109.4 09. eA. 1094
L Gllo )142.4 M2.5 JHZ . 142, ¥
SLING PSYCHROMETER
Actual —°C=C°F Wet Bulb Dry Bulb
% 20 210 2.0
l’ Lp‘d :S Logl(l Lo ¥
2_% 7 183> 2182 13,
23,3 qLq 47.0 Q-8

Conversions =

°F = (°C x 1.8) + 32

°C = (°F-32)+1.8
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VANEOMETER CALIBRATION

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

NeCessary.

DRAFT GAUGE CALIBRATION

LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manometer (readability resolution £ 0.001" of water) to measure the static
pressure in the stack. Once leveled and zeroed as per the manufacturer's
written operating instructions, the Dwyer manometer is a primary standard and

requires no additional calibration.

mmummdmmatmmnofmunmmdodn
mdﬁmmmmwﬁfymuningshawnmwwminat
the end of each test run. The results of each check are recorded on Data Sheet

#16 in each test run.

BAROMETER CALIBRATION

LoKee Testing Lab uses a Princo Model 469 NOVA Mercury Barometer (o
measure barometric pressure. When installed and maintained as per the

manufacturer's written operating instruction, the Princo Model 469 Mercury
Barometer is & primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

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

in its normal operating range of 11-25%.

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



POST TEST METER BOX AUDIT DATA SHEET # 32

9 10

UNIT: \an F 100 pATE: 0= 11-0]
TEST DATA
4 S5 6 7 8.

RUN# L...2 3
A2 NP a5y 133

MAXVAC 3D 10 ao°0 2.0 . _
Avg. Test Series AH 1 _\ |SZ _inHy0 Test Seris Max Vac: 3. O _inHg
Audit Dry Gas Meter : gz Correction (Y ) Factor :___] LQL‘f (mcf)
Test Dry Gas Meter | Correction ( Y ) Factor i [:0&] __(mch)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 30,2 30,72 0.1
VAC 2.0 _ 3.0 3.0
AUDIT METER : !
VOL. Finsl (33./SS 633.34Y L3042
(VW) migg G24.006  L33.(5S8  L3%.394.
vo _4./ss _ 589 5291
TEMP (°F) Initial ’7% 5323 g;[
Tw Mid 7
™ Final _ST <4 D4
CF/°A)  Avg 4> =44
AH mital 1154 154 %
Mid 154 1S4 L [59
Final _159 i) glf | 544
Avg. 159 )34 15
DRy G‘J:SLI\.?IETER .Final C’) 53, %0 Q59,106 9 (14- 500
(Vd) mital 94 Y4e 500 953,200 qs4.
Vol. q:'é_DU S, 300 S,S‘N
TEMP (°F) Initial _ S v *
(Tm) Mid v b
nES G

(°F/°A)  Avg

gi® :
&
E 'S%S



(Vo) (mef) (BP) gt Y Factor % Diff. = -————A“E;pE"p X 100
; b 22

(Vd)(BP 3.6 )(T w)
NOTE : mef = meter correction ( Y ) factor for Dry Gas Meter used as a transfer standard

RUN 1
Y=( C{JSS )( tU“"l )(3012(5’5{0) ’SQSLSlD: _ ’qqz'
(9,300 )(30,1,1, -'—iﬁ—)(gs‘)) /515%.51.9 |

A%=('qq'z, - 500) Jyio0 =99 %
{,O0)

Y =

RUN 2

,.(5.189 ) Lo14)Bo22) (530 ) _§S1210L . 930
( £.300 )(3(_«, 7;7_+_.15_‘f_)(5¢,3 ) 87002 ’)5

A%=( aso - Jeol x1oo - LD %

Loo|

RUN3J
L (5290 )(1.o19)3022(S3L) R0 44 _ 981
NPT (2. 2.7_+-'-L5—"-) (544) "3% 0% .3b

13.6

|.oV)
NOTE : The Y factor % difference must be < £ 5.0 % to be acceptable

INTERPOLATED Y FACTOR
—m—— inch H20AH = T Calculated calibration Y factor from calibrations
- (25' 3 inchH20AH = JLO—ID?— Calculated calibration Y factor from calibrations
NA | A xw0 1O
(B) (A) E)
0IH Lol T, 0 T.0003
- (D) (C) (E) (F)
' I% x lw = 5 ] 4

[:@_ﬁzlx X ]+ ).oi7 . _L.oO]

(C) Interpolated Y factor

Volume Metering System Leak Check : O NoS.S inch H20 in one minute




DRY GAS METER CALIBRATION

oate . 4= (3 -2201 DRY GAS METER :__+H] BOX : D
BAROMETRIC PRESSURE 3014 in. Hg. \éf:tr:cetﬁnM:;te:trorW 014
Orifice Manometer Setting,
4H, In. H0 1 2 3 5 75 1.0
Gas Volume
et Tost Meter Final 150D, 120810, 3¢51520,505 | S0 115 |G 40.943 S5/
. Initial $0. 0000, 120(5 10305 o, S 650,15 S,
e wit  [100120]10,1%5 10,200 |10, 210 | |0, Z3 % 10237
GasVolume | |5 ceolt5, 000|189 oo | 95.000 [0S DS -0
oy Tes :dewr mital |65 . 000 (S cc0| (IS 1000 | (BS od |(75 0D 0S o0
“r Vw ft° (0.6 10,0001 10,0001 10.000 [0.000 (0.000
WetTest [ 0 |92 |9z |92 |92 |92 |4z
M miggle |$F %2 |92 19z a2 9z
Temperature - Ci 2 | ol?, ?Z_ 92 QZ 9z
tw. Averﬂ:‘@ _‘i}@hzg SS@ QSZ ;g 852 )§52 )
R XD |1 gl %3 gy Yo %%
et viddle | 82 |82 )Y SYLY, 3%
Temperature Final %l e, Q¢ - S0 _3} &%
" Average u@ %@my gy )@ @'_‘5 (545
i T, oo ozt 138
Average Y= l ' oL I




Date : 04/15/00
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.58
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.10 0.10 0.10 0.10
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 60.102 65.245 70.410 75.588
M Initial 55.000 60.102 65.245 70.410
vd, cu. ft. 5.102 5.143 5.165 5.178
Wet Test Meter
twDeg F 68 69 70 71
twDeg A 528 529 530 531
Dry Gas Meter
Qutlet, tmo 1) 74 78 82 85
2) 76 81 84 86
3) 78 83 85 87
Dry Gas Meter
inlet tmi 1) 85 96 104 110
2) 93 103 108 110
3) 96 104 110 112
Mean tm, Deg F 84 91 96 98
Mean tm, Deg A 544 551 556 558

Results :

Averages :

METER BOX CALIBRATION

1.009 1.012 1.014 1.015

1.014

in. Hg

0.10

5.000

80.760
75.588
5.172

71
531

87
88

108
109
110

98
558

1.016

0.10
5.000

85.920
80.760
5.160

71
531

87
88
89

109
110
110

929
559

1.019

Lolt/,’



METER BOX CALIBRATION

Date : 04/15/00
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.58
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.20 0.20 0.20 0.20
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 91.015 96.142 101.294 106.464
M Initial 85.920 91.015 96.142 101.294
vd, cu. ft. 5.095 5.127 5.152 5.170
Wet Test Meter
twDeg F 68 69 70 71
twDeg A 528 529 530 531
Dry Gas Meter
Qutlet, tmo 1) 74 78 82 85
2) 76 81 84 86
3) 78 83 85 87
Dry Gas Meter
Inlet tmi 1) 85 96 103 107
2) 93 103 106 108
3) 96 104 108 110
Mean tm, Deg F 84 91 95 97
Mean tm, Deg A 544 551 555 557
Results :
Y= 1.011 1.015 1.015 1.014
Averages :
Y= 1.014

in. Hg

0.20

5.000

111.642
106.464
5.178

71
531

86
87
88

109
110
110

98
558

1.015

0.20

5.000

116.827
111.642
5.185

71
531

87
88
89

110
110
111

99
559

1.015



Orifice Manometer
Setting, Delta H
in. H20

Gas Volume Wet Test
Vw, cu. ft.

METER BOX CALIBRATION

Date : 04/16/00
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.58
Vacuum = 0.0 in.Hg

0.30 0.30 0.30 0.30
Meter

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter

M Final
M Initial
vd, cu. ft.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter

Qutlet, tmo 1)
2)
3)

Dry Gas Meter

Inlet tmi 1)
2)

Mean tm, Deg F
Mean tm, Deg A

Results :

<
n

Averages :

121.915 127.037 132.168  137.308
116.827 121.915 127.037  132.168

5.088 5.122 5.131 5.140

68 69 70 71
528 529 530 531
74 78 82 85
76 81 84 86
78 83 85 87
85 94 98 101
93 97 100 102
95 99 102 104
84 89 92 94
544 549 552 554
1.012 1.012 1.014 1,014
1.014

in. Hg

0.30

5.000

142.457
137.308
5.149

71
531

86
87
88

104
105
107

556

1.016

0.30

5.000

147.623
142.457
5.166

"
531

87
88
89

106
107
109

98
558

1.016



METER BOX CALIBRATION

Date : 04/15/00
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.58
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.50 0.50 0.50 0.50
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 152.697 157.796  162.918 168.059
M Initial 147.623  152.697 157.796  162.918
vd, cu. ft 5.074 5.099 5.122 5.141
Wet Test Meter
twDeg F 68 69 70 71
twDeg A 528 529 530 531
Dry Gas Meter
Outlet, tmo 1) 74 78 82 85
2) 76 81 84 86
3) 78 83 85 87
Dry Gas Meter
Inlet tmi 1) 85 90 94 99
2) 88 92 96 102
3) 91 94 99 104
Mean tm, Deg F 82 86 90 94
Mean tm, Deg A 542 546 550 554
Results :
Y= 1.010 1.011 1.012 1.013
Averages :
Y= 1.012

in. Hg

0.50

5.000

173.219
168.059
5.160

71
531

86
87
88

103
105
107

556

1.013

0.50
5.000

178.395
173.219
5.176

7
531

87
88
89

106
107
109

98
558

1.013



METER BOX CALIBRATION

Date : 04/15/00
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.58
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 1.00 1.00 1.00 1.00
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 214.168  219.271 224.397  229.537
M Initial 209.099 214.168  219.271 224.397
vd, cu. ft. 5.069 5.103 5.126 5.140
Wet Test Meter
twDeg F 68 69 70 71
twDeg A 528 529 530 531
Dry Gas Meter
Qutlet, tmo 1) 74 78 82 85
2) 76 81. 84 86
3) 78 83 85 87
Dry Gas Meter
Inlet tmi 1) 85 96 100 103
2) 93 98 102 105
3) 96 101 104 106
Mean tm, Deg F 84 90 93 95
Mean tm, Deg A 544 550 553 555
Resulits :
Y= 1.014 1.015 1.015 1.015
Averages !
Y= 1.016

in. Hg

1.00

5.000

234.686
229.537
5.149

7
531

86
87
88

106
107
108

97
557

1.016

1.00

5.000

239.847
234.686
5.161

71
531
87
89
108
109
109

98
558

1.016
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SO, ROTAMETER CALIBRATION

Last Cal. : |0-9-2000 By: (4O  Date: H-13-2001 _py: &>
Manufacturer : SKC-WEST
SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure ;_391 (3 “Hg  Temperature: t
RUN # 50 CC/MINUTE 700 CC/MINUTE 150 CC/MINUTE
BIGICAL VOLUME | DIGICAL VOLUME | DIGICAL VOLUME
1 EXH? 128, 135.S
2 s8, / 129.9 125.9
3 4.5 128 .9 1260
4 L5, 7 128, & EXY
5 x5, 5 128.9 145
7 85,7 )2%.3 1951
8 sS.2 129.0 O
9 £8 .3 /29.0 125 Y
10 SS, L [23.8 ﬁg '
AVERAGE < comn| |29 4 cc/min ) cc/min
SETTING | __cc/min
0 .
50 o8 .S
100 2
150 L

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

100 cC/MINUTE =_$0.89




200

150

100

S02 Rotameter

04/46/01
13
. §
- ﬁ“f
E.I:I /
f‘ff.
0 / 1 1 ]

0 50 100 150

S02 ppm

Regression Qutput.

Constant -2.1
Std Emr of ¥ Est 5.4055527007
R Squared 0.997073096
Mo. of Observations 4
Degrees of Freedom 2
X Coefficient(s) 1.262

Std Err of Coef. 0.0483487332




TRACER GAS TRAIN RESPONSE TIM

g-13

DATE : - 200 |
Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Cong. (v.)
00 sec , S04 , S0S , 508"
15 S N 350 372
30 3 J5) 0 Nl
45 LOtA 012 , 070
60 . 03% ,03) , OHO
75 L, 02 ) YA , 019
90 .Q“ 10_’3 j 013
105 007 , 007) , 000
120 , 004 003 . 004
135 00 | , 000 , 000
150 L 000
165
180
Initial Response /¢ /3 14
95 % Response 10 M0 L&q
Flow Rate }5 .S }‘5
CEM GAS TRAIN RESPONSE TIME
Elapsed CO; CO. CO; O; O, (o)} CcO coO coO
Time | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) Cone. (v.) | Conc. (v.) | Conc. (v.) | Cone. (v.)
®sec | S72 | .5/2]. 5817 |.508 [.S0% | .0 ,d1S | . 475 |,
15 | . dL28 | .4720 \4(:;% , 5490 |, 90 L2011 198 200D |
0 | 265 | 200|260 | 130,132 ,’7% oHo | oH2| 037
45 | ,y30 | (135 |.130 |.30% | RO 205 Q_LL_,_D_ILﬁ
80 | .ods| o4S5| .oH3| . 20| «VLZ]  Ale Jootl | .cos |
75 |.0v) | .ozs| .ot | .Q2%| 8L 2R | ,001].0021 Q0]
%0 0l ol Liig 330 A3 | B3] |1 .000. 000
105 001 | .oo8 | 00% KA T .j@__f%:
120 tOQ"’ __u_‘_)_o")/ 1005
135 \00Z |1 003 , DO
0 | ool |1002 | 100/
165 .@O 000  COD
180 _
w7 (Jz | 1o (/2 | (2 |(z | 1O 110 1O |
® o0 |1 |13 |55 |55 195 135 13 .
fo 5 | 1.5 | (5 | (s |15 /5 |15 |15 ! .5 |




ORSAT ANALYSIS DATA SHEET DATE : H-13- 200 |
Gas 1 2 3 AVE CONC TANK ID
| 0 | o | o | S LN &

% | O O O g | Ne

coO O O O @ Aiz

o (2,4 | j.4 | 124 | 1240|1244 CCBSSZL
O [j2.4 | J2.4 | 12,5 | 12.43|12.45

COlgp |50 |80 | SO d,9%

Co: (1,2 | 243 | 2.2 | 2123|2125 e 55904
©: |2, | 264 | 201 | 21102110

0 [q (0 |%.LD | Ble | RLO|B.LO

o L2 | 6D | (3 |2t (625 RAL2I0RY
% L3 | LL | G2 | 623 b2d

Co | 2.0 2.0 20 |2.0 |2.0]

CO,

o,

co




100

CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

e JO~ T =0/
Analyzer Make: I-IORIBA Model: PIR 2000

Calibration by:_C» LWAd ms

Cal Gas Flow: _1.5 SCFH

SN: 407069

Measured by: Rotameter

pp,__ 201D Instrument ID;_PRINCO
Temp: 10 Instrument ID;_TR
Cylinders: '
i 7 #ﬂﬂg_i__ﬂ__ Concentration; Q000 % CO, Cyl Prcss.:_D;SQ_PSI
Certified by: !qlr L!al)ldg, Date: 2 7‘&!_-_ -
2, #_LLCRASI L Concentration:_| 2044 % €O, Oyl Press.: {310 sl
Cerﬁﬁedby:_Q_LL_ﬁHu:bL Date: O 1= 19- 0 |
3, #_CC554904 Concentration;_ 211 25 % €O, Cyl Press.: _J_\QQ_PSI

Certified by:_ A Liguicle Date: 214~ 2000
o #. AAL 21084 concentration: (2125 % €O, Oyl Press: Q\0
cenitioa by:_ ol Specialty Gases  pue 5715-9F

Analyzer: Calibrated Range:___0-25.0 % Output;____0-1.0 V.

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

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

# i cO2 METER | DVM | METER | DVM METER| DVM

T 1]0,00]0.00[.000 00,0 |-.00400,0] 1 D0

77 174449 | 498 |50 4| S50 49.% ] 48

33 (70.23[94.9 1. 849 | .1 _|.94]

£ 17-5 25'0 tLSO 26'4 ;359 '

511 0.00|0:00].000[00.0 |.000

S= [ll%(ﬁ



CO, Linear Regression Results:

Y = MX +B
slope My = =00 118l

Y Intercept (B) = ‘03(1 % LI [A 8
Correlation Coefficient (r) = _* qq 99 315

P = ,qqcm Lo"’} Cj

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

EPA Span Value C_t 2.0%f 25% CO, = + 5%

Cal Volts = Cal Volt Conc - Std Con¢ = * ConcDiff = £ A%

g

i @47 = 20.168=- 2023 = .0l -
-25"/ :(.93'45“‘(.0»25 - S = .

——

-, 288

lwd

e



CcO2

F100

-3

3

2 -

1
w
(8]
=
o
w 0 W <
(T8
L
(=]
S

-1 -

2

3 | I | L 1 1 L I L 1 L L 1

RUN 1 RUN 2 RUN 3 RUN 4
10/04/01  10/05/01  10/08/01  10/09/01
PRE & POST AUDITS
: :

3

2

1
(i1}
(8]
o
o
w 0 a4
L
=
o
x

= I

i

L | | L 1 | 1 | 1 | 1
RUN 1 RUN 2 RUN 3 RUN 4
10/04/01  10/05/01  10/08/01  10/09/01
PRE & POST AUDITS




Date: IO‘Z" ol

O, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Analyzer: Make: _TELEDYNE

Model:

Calibration by: G L

320A

SN: 37400 _

Cal Gas Flow: _1.5 SCFH
BP: 3 0,70 "

i 1+

Temp:

Cylinders:
L # ORRTNRC 1-A

Certified by: Air qurk_)l&ez

Concentration:

Méasured by: Rotameter
Instrument 1D:

Instrument ID:

0000y

PRINCO
TR

PSI

0, Cyl Press.:

Date; 22 120 |

2 #CCPS 322
Centitiea by ut_Ligpide

Concentration: l Z- ﬂgs %
| Date: Q "‘lﬁ‘ 0'

3. #CL SS90¢

A.r Lmumb,

Concentration: Zl- 10 %
Date _2_1_‘/'_2000

Certified by:
« #+ RAL 71089

Calibrated Range:

Analyzer:
Flow: 1.5 SCFH

Concentranon

Certified by: SC.OH ,ﬁpegg.li}: ngsgﬁ Date:

0-25.0 Output:

0, Cyl. Press..

PSI

0, Cyl Press..

PSI

PSI

0-1.0 V.

Measured by: Rotameter

Calibration Results

Point EXPE CTED

ACT UAL

ADJ.

02 METER | DVM

METER

DVM

METER| DVM

Q.00

|©0.D

- .09

2.45 112,458,498

)2, 1)

505

o f =

5%

#

1

2

8 121.1D 1944
41,24 250
1

| &) | N =%

20

35

000 [00.0].0¢

00,0

N2

5= |1.5%4

el ing

’ .
- -
Fa

i — -



O, Linear Regression Results:

Y = MX +B
Slope M =__ 00159 1]

Y Intercept (B) = = OBq ) qq 5-

Correlation Coefficient (r) = _» q qq q 8q O

r=_,2999 780

0.9

0.8

0.7

0.5

L

0.3 /

A

e

25 5 1.5

12.5 15

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

Cal Volts = Cal Volt Conc - Std Con¢ = £ Conc Diff = £ A %
- 125 .

23] = 20415-2L10 =
\15’ = (9.275 - Lo;zl') =

D35

20 22.5



02

F100

IZERO

PRE & POST AUDITS

3
2
1
L
(&
=
4
T e e »
i ”l\.,/l\./_-
(=]
=S
O
2 -
3 | | | L 1 1 1 | L ! 1 L L 1
RUN 1 RUN 2 RUN 3 RUN 4
10/04/01  10/05/01  10/08/01  10/09/01
PRE & POST AUDITS
3
2 -
il =
L
&)
5 ./.yl/N
—
G o™ o
w
i
o
S
1
2
3 L I 1 & | | 1 1 1 1 L 1 1 1
RUN 1 RUN 2 RUN 3 RUN 4
10/04/01  10/05/01  10/08/01  10/09/01




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: ‘0 ~ 2~ Q]
Analyzer: Make: HORIBA Model: PIR 2000 SN: 408005

Calibration by:_Cs L& g{mgh;m
Cal Gas Flow: _1.5 SCFH
gp: 30,20 Instrument ID;_PRINCO

Temp: 10 Instrument ID:_TR

Méasumd by: Rotameter

Cylinders:
# OIBTAC 1-A Concentration:;___ OO0 % €O Cyl Press.: 13O psr

1.
Certified by: B (¢ quwd& Date: Z" J-0l
2 # CCRSR22Z.  Concentration: 4.98 % €O Cyl Press.._|R1Q _PpsI

Certified by: al[_‘: Lquligg Date:
% CO Cyl Press.;_| | @O PSI

3, 4 CCSS90 of Concentration: AL
Certficd by: A 1~ L1 e Date:_ 2= [4- 200D
s RAL 21084  Concenwationi_2:Ol % €O Cyl. Press: 410 _ps

Certified by: SC.O'H 5@&[&1 ’}f Qﬁggz Date: 5" 1597
Analyzer:  Calibrated Range: 0-10.0 % Output;_0-1.0 V.
Flow: _1.5 SCFH Measured by:- Rotameter

Calibration Results

Point[CcYL,| % EXPE CTED ACT UAL ADJ.
# | # CcO METER | DVM | METER | - DVM METER| DVM
[ ' 10.00100.01 Q00 00| — | =
2 [2[4.98 |49.8 | 498 | N9 | HW| — | -
3 3|00 [ 860 | 3L0D|35.8 L &5%
‘14120020 1,201]201 | .20 |

6 | 1]0.00 /00,0 .000[00.0 [.000

5= 50N



CO Linear Regression Results:

Y=MX+B
Sope (M = +O00D 720
Y Intercept (B) = _qu_)‘) (93

# Correlation Coefficient (r) = -qqq q q 8 C]
.- 9999979

0.9

0.8

0.7

0.6

0.5

o ~

0.3

0.2

0.1

00 0 1 2 3 4 5 6

EPA Span Value of 10% CO = + 2%

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

5 .58 =858- qLp =010 © '-.Zo%_

o SN

I

2 201 -2.0l~ 20|



CO

F100

% DIFFERENCE

2

-3

ZERO|

©

RUN 1

10/04/01

RUN 2

10/05/01

RUN 3

10/08/01

RUN 4

10/09/01

PRE & POST AUDITS

% DIFFERENCE

-1

2

-3

<

RUN 1

10/04/01

RUN 2

10/05/01

RUN 3

10/08/01

RUN 4

10/09/01

PRE & POST AUDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: } 0-2-0 )
Analyzer: Make: HORIBA Model: _PIR 2000 SN: __ 403019
Calibration by:_C.. Lo lﬂ% toN _ '
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BP: 3_@ 1O Instrument ID;__ PRINCO
Temp: no Instrument ID:;_TR
Cylinders: ! '
1. #_O33TAC I-A Concentration;: Q0 OO % SO, Cyl. Press.: 173 O psi
Certified by:__JA11~_Lig Vguig Date;_2= 1= O)
2. # MB"‘ Concentration: J'Z_QO % SO, Cyl. Press. 1R00 PSI

# O 49127 Concentration:_ 1110 % SO, Cyl. Press.:

Certified by: H lf‘ Lla Ql‘d,fa Date: '*ZQ" ol

| 02D psI

Certified by: Date: S'ISQI
# ALUMD S2285  Concentration: SO o % SO,CylPress: RO PSI

Cenified by:_&oiﬁpgugﬁy_ﬁnbu—nmez_&liﬂﬁ'

Analyzer: Calibrated Range:_0-2500 PPM Output;_0-1.0 V.
Flow: _1.5 SCFH Measured by: . Rotameter

Calibration Results

Point[CYL.| PPM EXPE CTED ACT UAL ADJ.

so2 |[METER | DVM | METER | DVM |METER DVM

# #

T 10,00 |0p.0 00D 00,0 002 |00.01.00
2 12 [129015).G | .Sllb] S2.L| 5244 Sk |51l
313 (|770(70.81,708| 0.3 102
77500 20,2 [ . 202[ 194 | .9

511 J0.00 00,0l .000[ 00,0 |.000

5= 125[.4%



SO, Linear Regression Results: -

Y = IVIX +B — . —
Slope )= 19047135

Y Intercept (B) = _e Q0O4 00 ]

Correlation Coefficient (r) = nqqq 93 ] !
2=.9999174 2

0.9

0.8

0.7

0.6

0.5

AR

0.3

0.2

, 250 500 750 1000 1250 1500 1750 2000 2250 2500

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

b e = 9= B
194 H91.s - 560 = —8.500 = = 3o e




S02

F100

-3

1

3
2 b
1 -
11]
g
z '/I/I\
[T~ - '\'/I\_.
e
=
=S
14 -
=
3 1 I | 1 1 | L I ! L 1 I | 1
RUN 1 RUN 2 RUN 3 RUN 4
10/04/01  10/05/01  10/08/01  10/09/01
PRE & POST AUDITS
3
2 .
w V[
(8]
&
L \. &
W
=]
X

RUN 1

10/04/01

RUN 2

10/05/01

RUN 3

10/08/01

RUN 4

10/09/01

PRE & POST AUDITS
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IB] Scott Specialty Gases
Shipped 500 WEAVER PARK RD

Froms LONGMONT CO 803501 ,
Phone: 303-442-4700 Faxs 303=772-7673

CERTIFICATE OF ANALYSIES

PROJECT #: 08-34135-0035

PO#: VERBAL
ITEM #3; 08024520 4Ml.

L]

L L] —— -

ENERGY & ENV MEASUREMENT

C/0 ED WADINGTON '
- 3730 N, PELLEGRIND DR. DATE: 4/24/97
TUCSON AZ 85749

CYLINDER #: AAL210084 ANALYTICAL ACCURACYs +/-2%

FILL PRESSURE: 2015 PSIA FRODUCT EXPIRATION: 4/24/2000

BLEND TYPE : CERTIFIED MASTER GAS

RERQUESTED GAS ANALYSLS
COMPONENT __CONC_MOLES_
CARBON DIOXIDE 6.25 % be25 %
CARBON MONOXIDE 2. % 2,01 % !
OXYBEN ' 6.25 % 6.24 %
NITROGEN EBALANCE BALANCIE
e '
:’s,."!
.. '.‘_,'
et L)
‘.".‘ i
tl'z':'l', .
..uf"r' i ".,f-“’,l
«

- CBA SS90 2015 PSIA

ANALYST:

IANA BEEHLER




g

GASES FOR RESEARCH AND DEVELOPMENT

m,g_t_&\"\o'-( CGA Sq°
\$o ¥

pRes &S © voL
s 04500 e O2 = 1=

Analytical Method Q_Q / P‘.rﬁﬁl ‘2" !'ﬂ'\.

Requested Analyzed
Hydrogen .
Nitrogen 0. | B
Argon
Nf s

o] B.ST | .67

Oxygen YA 27107
Hellum
‘Catbon Diowide 217. 7—/-2'57.

(7




GASES FOR RESEARCH AND DEVELOPMENT

09822 a0

PRES LG_D VoL LE“
TesT¢ £\40) pate_O\= \4-©)

weiod B2 /Ueam ol l\c.j;g_
Requested

Hydrogen

Nitrogen 'Q_,J(____ g g .

Argon

Alr _

‘Carbon Monaxide 51 4.477:

oxygen \a.$ 1 12.457-

mum i

Carbon Dioxide oSl 1844/
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C/0 ED WADINGTON
. 3730 N. PELLEGRINO DR.
TUCSON,AZ 86749

p*nntmcni. INFORMATION

SCOTT SPECIALTY GASES _ . ' .’
50O WEAVER PARKRD '
LONGMONT,CO 80601 * *

} Scott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO 80601 Phone; 303-442-4700 Fuu :us-movm by , ‘ ’.;- ;,,"!.fb','g

J " l"a."' “‘ “ ' ' g ".ni-&t.

_CERTIFICATE OF ANALYSIS lntarforence-Free Mul tl-COmgnnent EPA Protgéol G!l 1 ¢ ’
"l'h

Customer Assay Laboratory " Project No.t oc.mama ! ""r
ENERGY & ENV MEASUREMENT ©+ i PO.Naut, VERBAL:. -, ,,}

i 3 _‘.'- ,'-u_r.n"h L

nm #G1; Septamber, 1983,

Cylinder Ndmber: ALM052286

cvllnd-r Pressure®®®: 1996 PSIG

g s ?

'- cﬂmpouﬁnrr x

SULFUR DIOXIDE *
NITROGEN

e
mm cylinder nmm s below 160 palg.

r"

REPERENCE STANDARD

i This certificstion was pulomd sccording to EPA Traceabllity Protocol For Assay & Certification of Gaseous culhmlon sm_

'
;'lu..i'u

' ..-'ag.s;"ﬁ..i.-'f%m zznoﬁf '

Certification Date: 4!21!9'{ o S
CERTIFIED KR |
CONCENTRATION |
506 PPM

Ry Malruul sgauracy Ia Inclusive of ususl knawn emor sources which t least include precision of the messurement muuu. e

m uuﬂh‘ g8+ /o 1% analyticsl sccuracy s directly tracesble to NIST stendards.
"o i Mu ol hab been certifled using comectad NIBT 8§02 standerd values

BALANCE

TYPE/SRM NO.  EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION
ATRM 1001 33 9/27/98 ALMOBS505 488.5 PPM . .
g_* {ﬂ!w
ws'rnuusm‘ o
_Moneusmml LAST DATE CALIBRATED .
FTIR lmmmMMst 03/20/97
Mnmwzen READINGS _ '
5 ey (Z=Zoro Gas R=Reference Gas T =Test Gas
o hmfm Anslysls Second Triad Analysls
e
5 IULFUII DIOXIDE
Do 09114/, Response Unit PPM Dete: 04/21/97  Mespense Unit: FPM
2150.3007 h.- "M1ed87.72  T1e800.77 2120.3241 A1=400.20 T10008.43
,.h ikesse.70 "‘j:'j A e1.0200 722008.00 R2=488.03 22010000 T22008.78
E@ Bersn g bei-m.u " R3ease.en 23008340  T3=008.74  A3=480.00
% T soba  Pem Avy, Consentretion: sone  PeM
"'3"‘!":‘:‘\"111: i 3
;.: i ;" - "'--';.' Vod - . 'l‘-if.r.
- | Mot "F?l"{' ? E‘
-.--.l N l."""'."'-'.“ i{. “ “:F"‘! \..'-‘.‘,1'-.:'- ‘.'-'. x"'
W | Py, 'r' 4 'I.' 1 , y
L, 'JI '50l‘411@?“i|£k)_‘l,L
. ; 2““"(‘_,'“ ﬂ_‘lpﬂf--.'
hNAI.YST. LIthe,

a sl




’ AlR L|QU I DE 8832 DICE ROAD, SANTA FE SPRINGS, CALIFORNIA 80670 (562) 845-1383

CERTIFICATE of ANALYSIS

EPA Protocol Gases

yh
ZOOOPSIG SFSWBQ
Explration Date: Document Number:
01/28/04 7638112 Balance
P.O. Number: Item Number: N
LOKKEE ;

an fran
‘" John Oliveri

Serial Number: 56674503
PR Last Calibraledi.  01/12/01
analytical Principle: NDIR

ANALYSIS SUMMARY

0
153 153 153
, 128 128 128
1288 1288 1288

VALID 4 VALID




Vim(std) 1.500
mcf 1.021
Hg 30.10
DH 0.12

temp 7

mi BA ++ 179

Tank L.D. # ALMOS2285

S$02 concentration analysis

537

04/13/01

-
-

Runi
Run 2

Run3

avg.

500
508

505

L



" ' Scott Specialty Gases

-

e

600 WEAVER PARK RD,LONGMONT,CO 80601 Phone; 303-442-4700  Fax; 303-772-7673

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Project No.: 08-34136-003

Customer Assay Laboratory
ENERGY & ENV MEASUREMENT P.0. No.;: VERBAL

SCOTT SPECIALTY GASES
C/0 ED WADINGTON 6500 WEAVER PARK RD
3730 N. PELLEGRINO DR. LONGMONT,CO 80601 .

TUCSON,AZ 86749

ANALYTICAL INFORMATION
This cartification was performed sccarding to EPA Traceabllity Protacol For Assay &
Procedure #G1; September, 1893,

Cartification of Gaseous Calibration Standerds;

Cylinder Number: ALMO49127 Caertification Date: 4/21/97 Exp. Date:  4/21/2000
Cylinder Pressure®®®; 1860 PSIG
CERTIFIED U
CQMPONENT CONCENTRATION ANALYTICAL ACC L1
SULPUR DIOXIDE * 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN BALANCE

690 Dg not Lea when oylinder pragaure ls below 160 pelg,
" 49 Anglytical scouracy ls inclusive of ususl known emor sources which at lesst include precision of the messuremant proceases.

Product certified as +/- 1% snalyticsl sccurecy ls diractly traceable to NIST stendards.
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Vmistd) 1.500
mf 1.021

Hg 30.10

DH 0.12
temp 76

mi BA ++ 62-7
Normality 0.0101

Tank I.D. # ALMO49127

536

04/13/01

502 concentration analysis

dscf= I 1.518
ppm = l 1775

Runi 1766
Run 2 1771
Run3 1775
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Bewtificate of Analysts

ANALYTICAL CONTROL LABORATORY ANALYSIS

catalog No.: A=222

Lot No.: 972630

actual analytica

1ESIS

Aldehyde

Assay

Color

Density (g/mL) at 25°C

Description

Fluorescence Background
(as Quinine Sulfate) .

Identification :

Isopropyl Alcohol

Methanol

Optical Absorbance at 350nm
at 340nm

at 330nm

Pesticide Residue Analysis

(as Heptachlor Epoxide)
Refractive Index at 25°C
Rasidue after Evaporation
Solubility in Water
Substances Reducing Permanganate
ritratable Acid
Titratable Base
water (H,0)

Cremical Division

1 Reagent Lane

Fair Lawn, N.J. 07410
(201) 7867100

@ Fisher
Scientific

This is to certify that this lot W
with the specifications for this product.
1 results obtained:

January 13..1227

as tested and found to comply

The following are the

ACTUAL ANALYSIS

0.0005%
99,6%
5 APHA

0.7851 ,
Clear, Colorless Ligquid

Not More Than 1 P?B

Pass Test
0.01%
0.,03%
0.001
0.05

0.69
Not More Than 10 ng/L

1.,3560

0.3 PPM

Pass Test
Pass Test
0.0001 Meq/g-
0.4%

approved BYy:

Robept. Dowd _
Q.C. Laboratory Manager .
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M JOTUL U.S.A., INC.
PO, Box 1167
Portland, Maine 04104

Tel: (207) 797-5812

. Fax: (207) 7720523
T BICA Email: jotul @ ime.nat

September 21, 2001

Mr. Chip Wadington
Lokee Testing Labs

13235 Prairie Circle East
Sumner, WA. 98390-7250

Dear Mz, Wadington,

Jotul is providing the following air control operational information to assist you in
achieving tests in the applicable burn rate categories.

The setting information is based on a measurement taken from the left side of the air inlet
to the left side of the air control handle. :

Bum Rate
Low: The control is open 175" from the fully closed position.
Med: The control is open 2" from the fully closed position.

Med High: Adjust to above 2" open.

High: Air control in full open position.

The suggested air control settings are based on our laboratory experience. You may have
to make adjustments to these settings in order to obtain burn rates in the necessary
categories.

Sincerely,

Eeoon WHadm

Roger W. Purinton
Project Engineer
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Appendix A

EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data
reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. HyO), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P. 7 where the volume (MCF) is converted to dscf.

The moisture catch total (g. HyO) on the Particulate Catch/Moisture Data sheet (p.3)is
transferred to P. 7 and the percent stack moisture is calculated in equations 2 and 3.

The gross and net gravimetric (g) particulate catches are determined and calculated on PP. 3-
6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights for filters (p. 4-1) and beakers (p. 4-
2) and the final constant weights (p. 4-3) for those filters and beakers used for each run. Final and tare
weight data is transferred to P. 3 and the gross gravimetric (g) catch for each filter and beaker is
calculated. On P. 5 the gravimetric catch for each blank is calculated. The gross gravimetric catch for
each filter and beaker is transferred to P. 6 and the net gravimetric catch (g) is calculated, as well as
front half and back half catch totals. The net gravimetric catch (g) is transferred to P. 7 and the grain
loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on a page by page basis.

P.8 The % ambient moisture is determined by interpolating from psychrometric charts
which are contained in the State of Oregon Department of Environmental Quality's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The % relative humidity is determined from the wet bulb/dry bulb temperature
readings using the tables found in Section 3.1.2.4 of the State of Montana Air Quality
Bureau's Quality Assurance Manual.

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufacturer. (These are
standard, known corrections.)

P11 The moisture meter readings are corrected as discussed above.



P. 12 The gas concentrations shown for each gas monitored (CO9, O, CO and 507) are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The SO, concentration is determined
using the manufacturer's calibration curve and the current calibration curve.

The cal. W/B (calculated wet bulb) temperature is obtained by first determining the
% moisture in the extracted flue gas stream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3) and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The following pages contain the equations used to generate the data on Tables 3-5 on the computer

printouts:

Dry Gas Volume (standard):

Vi * 17.65*mcf*[Pbm + —M—{)
13.6

Vingsidy = T

Volume of Water:

Valsa) = (0.04707 Yl H20)

Moisture Content:
Bws= —V~w——] *100
Vw . Vm(std)
Dry Burn Rate:

s th-(th*%Hzo)]*@
2.2046 0



Where:

Carbon Balance (N)):

Stack Flow Rate (Qyq):

Particulate Concentration (Cg):

Particulaie Emission Raie (E):

KilNc
Mt =
(YCO:z+ YCO+ YHC)
Qu = KiNiBr
= Ma
Vaind)
E = CiQu

Proportional Fate Yariation [Pr):

Br =
Bwys

tg-

pr = H.Si"""a"uq-m 100
103 [8¢* Vitsa ]

dry wood burn rate, kg/hr.
Water vapor in the gas stream, proportion by volume.

Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dsem (g/dsci).

Particulate Emission Rate, g'hr.

Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).

1.0 Ib1b (English)
1000 g/kg (metric)

0.02406 dsm/g-mole{metric)
384.8 dscfilb-mole (English)



mp = Total amount of particulate matter collected, mg.

mcf = Dry gas meter correction factor.

Ne= Gram atoms of carbon/gram of dry fuel (Ib/Ib), equal to 0.0425.

N = Total dry moles of exhaust gas/Kg of dry wood burned.

P = Percent of proportional sampling rate.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Qgq= Total gas flow rate, dscf/hr.

S; = Concentration measured at the SO, analyzer for the "ith" 5 minute

interval, ppm.

S1= Concentration measured at the SO, analyzer for the first 5 minute
interval, ppm

Tm = Absolute average DGM temperature (see Figure 5-2), °K (°R).
Tstd = Standard absolute temperature, 293°K (528°R).
Vm = Volume of gas sample as measured by dry gas meter, dem (dcf).

Vm(std) = Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vw(std) = Volume of water vapor in the gas sample, corrected to standard
conditions, scm (scf).

Wye=  Wet wood weight.
= Dry gas meter calibration factor.
Yco= Measured mole fraction of CO (dry).
Ycop=  Measured mole fraction of COy (dry).
Yyc= Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters

=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters

0= Total sampling time, min.
13.6 = Specific gravity of mercury.
60 = Sec/min.

100 = Conversion to percent.



MS5H PARTICULATE SAMPLING TRAIN

1.

Probe

3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer.

Filter Holder

A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.

Filters

3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

Front Half Filter Heater

A box containing a fan for air circulation and a cone heater. The temperature in the box is

monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F.

Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder

Same as front half 3" or 4" filter.

Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler

whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu ft +1.0%

Temperatures are monitored using two type K thermocouples.
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Appendix B

SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

This section is broken into two major parts. The first contains a brief description of the sampling
and procedures used by LoKee Testing Laboratory when performing a test using EPA Methods 28, 28A
and SH. The second section contains a complete listing of all equipment in each of the major sampling
trains and a diagram of each major train.

LoKee Testing Laboratory uses EPA M5H for the particulate sampling procedure and collects the
required data so that efficiency of a unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

L Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO; injection loop port
is sealed with high temperature silicone sealant.
3 Liquid Seal
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made
of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this

line when necessary to cool the seal.

4, Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the

stove. The upper half of the seal and the insulated flue pipe are hung from wooden supports.
5. Platform Scale
Platform (30" X 30" deck)
Manufacturer: Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 Ib.



Capacity:
Resolution:
Accuracy:

Fuel Balance Scale

1000 Ib.
0.1 1b.
+0.1%

LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area

LoKee stores the fuel in a humidity and temperature regulated room.

Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.

The primary meter is:

Manufacturer:  Delmhorst Instrument Co.
Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 10.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% +0.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and

Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block.

Electrode and Pin Type: 26-E probe and #496 insulated pins

The backup moisture meter:

Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: 10.1% moisture
Accuracy: Moisture Content Accuracy
6-12% +0.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.



Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature
using the correction tables for each parameter supplied by the manufacturer.

Temperature Monitors

The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use.

The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58
°F to 1999 °F (type K) and an accuracy of +0.9 °C, which can be read at 0.1 °F. EEMC reads
and rounds to 1.0 °F. The single channel readout is interfaced with a manually operated selector
switch that allows 24 channels to be monitored with the same readout. The thermocouples are
attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperature are sealed at the point of entry with sealant.

10. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: +0.001" water (readability)
1. Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN S 222 D

Range: 0-400 FPM

Accuracy: +5% of full scale from 0-1 FPM

12. Humidity Gauge

Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: +1 °F
Accuracy: *1“F

13. Barometer
Manufacturer: Princo Instruments, Inc.
Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: +0.01" when calibrated and installed as per the

manufacturer's written operating instructions.

Equation 6.3.1a of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves" and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SOy injection rotameter (Tr), pressure
(inches HyO) at the SO injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO concentration (ppm SO5), sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.
CEM MONITORS

1. Calibration Gases
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in M5H. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

3 Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from

the cylinders.

3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration

gases from the cylinders is connected to the probe with a short piece of rubber tubing.

4, Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a M5H train. It contains the

following components:
SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" MS5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA M5H filters.
Manifold and Exhaust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess
gases being routed to an exhaust.
CO Analyzer
Horiba PIR 2000/SN 408005
Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification
given for linearity is +1.0%.
CO9 Analyzer
Horiba PIR 2000/SN 407069
The CO, analyzer is also a NDIR and is operated in exactly the same manner as the co

analyzer. The range of the CO, analyzer is 0-25.0% CO,.
COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation, Checks and Audit Procedures
1. Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

2. Remove the filter holder from the sample box and change the filter.

3. Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 ml of water.

4,  Remove the second filter holder from the train and change the filter.

5. Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel.

6.  Turn on the pump and perform a leak check on the entire train. This is done by placing
the exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly release the plug from the probe to prevent any back flushing,

8. Turn off the pump.



20.
21.
22.
23.
24.

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.
Record the zero gas readings of the DVM on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Insert the probe in the stack.

Close the bypass valve on the pumps.

Approximately 15-20 minutes before the actual start of the test, turn on the pump and
adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

Operation During Testing

1.

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.
Make any necessary adjustments.

Record data as follows:

a. At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).
b. Record the combustion gas (COp, Oy and CO) analyzer data and the SOy
analyzer data on Data Sheet #12.

Gi Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

1.

o W

Remove the probe from the stack. (Be careful when handling the probe as it can be
quite hot.)

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing.
Turn off the pump.
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12:
13.
14.

15.

16.
17.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate through each analyzer to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust until the flow rate through each analyzer to 1.5 SCFH.
Wait until the span gas has completely flushed the train and a stable reading is obtained
on each analyzer.

Record the span gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Determination of the Combustion Gas Train's Response Time

1.

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response

time during the "charcoal phase" of a test burn so that CO levels are relatively stable.

a. Leak check the combustion gas (CEM) analyzer train.

b. Zero the CO analyzer using ambient air.

C. Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

¢ Sample flue gas until a stable reading is obtained.

f. Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

g. Observe the stop watch and DVM. Record the length of time to initial response,
i.e., when the CO levels begin to decline.

h. Continue observing the stop watch and DVM. Record the time when the

analyzer's output equals zero (0.000 v).

i. Repeat steps d-h 2 or 3 times to verify results.



Zero % Difference =

Span Act % Difference =

Calibration and Audit Procedures for the Combustion Gas Analyzers

1. Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on
the appropriate calibration forms.

2. Immediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each
analyzer's response on Data Sheets #15.

3. Calculate the + concentration difference and the actual percent difference as follows
using the zero and span gas values obtained in #2 above. All calculations are to be based

upon the actual gas concentrations involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) %100
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (% or ppm) ¥100
Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.

TRACER GAS (80,) EQUIPMENT

SO Injection Probe

A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 0.5 ft above the top of the scale.
Rotameter

A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow.

Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

Injection Gas
Pure SO, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.
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Calibration Gases

LoKee uses vendor certified calibration gases with traceability established in accordance with

EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.

Sample Probe
3/8" SS tubing inserted at 13.5 +£0.5 feet above the platform scale. No obstructions are in the
stack between the injection and sample probes.
Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube
furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F +25 °F.
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
SO, Analyzer
Horiba, PIR 2000/SN 403019
Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SO, at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

Pretest Preparation and Checks and Audit Procedures

1. Clean the probe with a brush. After cleaning, seal the end of the probe.
Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
Immediately Prior To Running A Test Or Conducting A Leak Check.
2. Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.
3, Remove all water and clean the impingers.

4, Change the filter.



5. Turn on the pump.

6. Perform a leak check on the entire tracer gas train. This is done by placing the SOy
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly remove the plug from the end of the probe to prevent any back flushing.

8. Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO, analyzer is 1.5 SCFH.

12. Wait until the zero gas has completely flushed the train.

13. Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheets
#15.

14, Turn off zero gas at the cylinder.

15. Disconnect the zero/span gas delivery line from the zero gas cylinder.

16. Connect the zero/span gas delivery line to the span gas cylinder.

17. Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained on the analyzer.

18. Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheets #15.

19. Turn off the span gas at the cylinder.

20. Disconnect the zero/span gas delivery line from the probe.

21. Insert the probe in the stack.

22. Close the bypass on the pump.

23, Approximately 15 to 20 minutes before the actual start of the test, turn on the SOy
injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO».

3. Using the rotameter's current calibration, adjust the SOy flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer

so that it remains at 1,5 SCFH,
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Monitor the SO, concentrations in the stack and stack gas flow rates in order to
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafter, record the SO, analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO, injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.

ol U Bl ol

10.
11.
12.
13.
14.

15.

16.
17.

Remove the probe from the stack. (Be careful when removing the probe from the stack
as it can be quite hot.)

Plug the end of the probe.

Perform a leak check.

Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

Bypass the pump.

Connect the probe to the zero/span gas delivery line.

Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO, analyzer is 1.5 SCFH.

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheet #15.
Turn off zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas cylinder.

Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained.

Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheet #15.

Turn off the span gas at the cylinder.

Disconnect the zero/span gas delivery line from the probe.

Determination of Tracer Gas Train's Response Time

I
2
3

Zero and calibrate the SO, analyzer.
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and SO concentrations in the

ranges normally encountered during wood stove testing.
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4. Sample flue gas with SO, concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn

so that the SO, concentrations are as stable as possible.

5. Remove the probe from the stack, noting the exact SO, concentration as measured by
the DVM and starting a stop watch at the exact time of removal.

6. Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO levels begin to decline.

7. Continue observing the stop watch and DVM. Record the time when the SO, analyzer's
output equals zero (0.000 v.).

8. Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (SO,) Analyzer
I Calibrate by presenting zero and span gases to the analyzer at the probe and through the

entire sampling train. Record the responses on the appropriate calibration form.

2. Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

3. Calculate the + concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) , .

Zero % Difference =
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (% or ppm) , 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.

TEMPERATURE SENSING OPERATING INSTRUCTIONS
A. Operate the thermocouple readout selector switch and record the temperature for each

thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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G. Calculate % moisture on a dried basis.
o alstre fry ) = 1 - SRA WEBIL,,
wet weight
H. Calculate the density.
Denity (Ehed) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #3.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.

E. Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. Remove all material from the firebox after two or more hours of burning on high. Obtain the dry

" empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

J. As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hoyr
immediately preceding the start of the test. Record all information concerning raking, fuel

additions, etc. on Data Sheet #13.
If necessary, sometime during the last 15 minutes before the start of the test, open the door and

brake up all large pieces and then rake and level the pretest fuel in the stove. At this time, level.

the coal bed as necessary to accommodate loading the fuel charge into the stove. Close the door,
Total time door can be open during the last 15 minutes is 1 minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel charge, load the test
fuel. Take a photograph of the fuel load in the stove immediately after loading the fuel. Leave the
door open as per the manufacturer's instruction, but no longer than 5 minutes.

Document all stove operating data from ignition through loading and test start up on Data Sheet
#9.
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