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M-5H INDIVIDUAL TEST RUN PAGE INDEX

The data sheets in the individual test runs are organized in the following sequence:

A

Computer Printouts

Table 1 Field Data

Table 2 Field Data

Table 3 Field Data Averages

Table 4 Calculations

Table 5 Proportional Rate Variation
Raw Data Sheets

Data Sheet # 1
Data Sheet # 2
Data Sheet # 3
Data Sheet # 4
4-1
4-2
4.3
4-4
Data Sheet #

th

-1
-2
3

Fe 3
an L L

Data Sheet #
Data Sheet # 7
Data Sheet # 8
Data Sheet # 9
Data Sheet # 10
Data Sheet # 11
Data Sheet # 12
Data Sheet # 13
Data Sheet # 14
Data Sheet # 15
# 15-1
#15-2
#15-3
# 15-4
Data Sheet # 16

Computer Input Data

Meter box Data Sheets

Moisture Catch Sheet

Scale Sheets

Initial Filter Weights

Initial Beaker Weights

Constant Weights

Scale QA Checks

Particulate Catch Processing Sheet
Front Half Catch

Back Half Catch

Blank Catch

Net Particulate Catch Calc Sheet
Particulate Calc Sheet
Miscellaneous Test Data

Stove Operating Data

Fuel Moisture

Wood Density

Burn Rate And Flue Gas Data
Pre Burn Data

Temperature Data

Pre and Post test Zero/Span Audits
COr

02

CO

SO9

Quality Checks

No. of Pages
i
variable
1
1
variable
variable
variable
variable
1

ped ekl ek ek —

1
variable
variable
variable

1

1
1
1
1
1




TEST SERIES INFORMATION
Unit name and model number: High Tek 2000 (HT2000)
Type of unit: noncat
Manufacturer: F.X. Drolet
Address: 1700 Leon-Harmel
Quebec, Canada GIN 4R9

Contact: Eric Laganiere
Phone Number:  418-527-3060

Observers: Eric Laganiere
Date Revid 6/14/93 Aged: 6/18/93 Dates Tested: 6/23-7/1/93

Tested by: Energy and Environmental Systems Performance Corporation
(EESPC) using EPA Methods 28, 28A and 5H where applicable.

Test Location: 1315 South Central Avenue, Unit C
Kent, WA 98032
Test Site Elevation: 42 feet above sea level
EESPC's Field Team
Supervisor: Bill Nowak
Team Members: Chip Wadington
Darla Kingman
Lorrie Ulhmann

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.

viii
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STOVE STORAGE INFORMATION

Temporary Storage at EESPC

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 unif. An address label is then taped over the
intersecting bands to act as a seal. Warning labels are affixed on
the unit. The unit is then shipped via common carrier to the
manufacturer’s designated storage facility unless otherwise
noted. A sample of the warning label follows.

WARNING
SEALED EPA TEST UNIT

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

F.X. Drolet
High Tek 2000 (HT2000)

ix
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Laboratory/Wood Heater Information

Wood Heater Emission Test Summary

L

Stove Manufacturer:
Model ldentification:
Stove Type> 1=cat,

2=noncat, 3=pellet:

Laboratory Name:
Laboratory Contact:
Telephone no.:

Test Dates:

Test Methods Used

F. X. DROLET
HT-2000

EESPC
BILL NOWAK
206-859-8318

6/23-7/1/93

Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wid Avg
Run  Rate Rate Output (g/hr)
no. (kgthr) (g/hr) (Btu/hr) 3.79
1 0.96 2.96 11576
2 1.07 3.62 12802
4 1.67 2.88 20137
3 4.32 9.51 52091
6 - 4.99 4.93 60170
S i NA
5 1.20 1.15 NA Fan Confirmation
10
S
E s
2
e
o
& 6
3
2 o
g ¢ o
o h Ty
2 I i I ! |
1 2 : 3 4 5
Dry Burn Rate (kg/hr)
NA
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Unit FX HT?_QQO |

Date (p- |%-43
Techniciansu.)
Page 1 of -
_ WST5-Form3
CATALYTIC COMBUSTOR AGING DATA
OR
STOVE AGING DATA
WOODSTOVE TEST DATA SHEET #25
T/C#
Firebox | Secondary| Post In
Hr. # | Date | Time Temp Burn Temp | Cat Cat Comments
I {as tioon | 652 /21T
Z v oo | TS
3 U 200l 09 /129
4  yRo0 ]| 6/5 LA
s " {00 T3S BSO
& ) SO B30 (w Db
2 " 1600] LAk | bl
S |ll [ 30| 770 1384
9 1030 | &77 158
/0 Wa3s| 7179 [ 1379




TABLE 1 ~-—-—-- RAW DATA

CLIENT :  F.X. DROLET " TEST No. : 1
MODEL: HT2000 DATE: 23-Jun-93
****************-k*****************************************************
TIME METER DELTA METER PERCENT PERCENT S02
READING H TEMP. Cco coz COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) ( 2) PPM

0 35.000 0.150 80 1.23 11.00 S 900

5 36.500 1.320 82 0.44 6.00 300

10 41.053 0.160 - 85 1.04 7.50 850

15 42.688 0.210 87 1.02 8.30 750 -

20 44.553 0.220 87 1.24 9.80 725

25 46.482 0.220 87 0.92 12.00 725

30 48.411 0.210 87 1.33 7.50 750

35 50.276 0.210 87 1.28 9.40 750

40 . 52.142 0.190 87 1.17 10.10 775

45 53.947 0.210 87 0.99 10.80 750

50 55.812 0.220 88 0.72 11.60 725

55 57.748 0.220 88 0.75 11.20 - 725

60 59.685 0.200 88 0.77 11.10 750

(Tx 65 61.621 0.220 88 0.58 12.50 725
¥ 70 63.493 0.220 89 0.62 11.90 725
75 65.437 0.220 89 0.53 11.20 725

80 67.380 0.190 89 0.95 11.90 775

85 69.199 0.200 90 0.88 11.20 750

90 71.085 0.190 90 0.91 11.70 775

95 72.910 0.190 20 0.82 12.60 775

100 74.735 0.200 91 0.49 11.80 750

105 76.627 0.190 91 0.72 11.30 775

110 78.459 0.180 91 0.85 10.70 800

115 80.233 0.190 92 0.76 11.20 775

120 82.072 0.180 92 0.73 11.30 800

125 83.852 0.180 - 92 0.67 10.90 800

130 85.633 0.180 92 0.63 9.80 800

135 87.414 0.180 92 0.64 9.70 800

140 89.195 0.160 93 0.76 8.60 825

145 90.983 0.150 93 2.65 8.20 875

150 92.617 0.120 94 2.65 7.70 950

155  94.128 0.110 94 2.75 6.70 1025

160 95,529 0.120 94 2.15 7.00 975

165 97.001 - 0.120 94 1.55 6.30 950

170 98.512 0.120 95 1.52 6.40 950

175 100.029 0.110 95 2.33 6.90 1025

180 101.434 0.110 95 2.07 6.10 1025

185 102.840 0.110 95 1.99 6.40 1025

190 104.246 0.100 95 2.08 5.30 1050

195 105.618 0.009 95 2.08 5.70 1125

200 106.899 0.090 95 2.30 5.50 1100

205 108.209 0.100 - 95 2.26 5.20 1050

210 109.581 0.100 95 2.38 4.90 1075

215 110.921 0.090 95 2.62 5.00 1125



450
495
500
505

179.178
180.404
181.631

0.080
0.080
0.080

95
95
95

1.79
1.69
1.95

4.70
4.70
4.30

1175
1175
1175




CLIENT : F.X. DROLET TEST No. 1

MODEL: HT2000 DATE: dekdkhdkh .
X E I EE Y T P TP P LR R E L T T R R R S R ]

METER CAL. ' Wt. WOOD

FACTOR (Y) ==—=——m= 1.028 BURNED(LB) ======m 21.7 Lbs

BAROMETRIC WET, FUEL

PRESS. (Ph) ===——m 30.3 in Hg MOISTURE % =—=—=———- 18.664 %

LEAK RATE ' Wt. PART.

POST (Lp) =-————- 0.005 cfm COLLECTED -—-—————m 1.2742 g

WATER METER _

VOL. (Vig) =wwe——- 301.8 M1 VOLUME Vi —————m 146.631 mcf

TEST HC MOLE

TIME (MIN) —-———-- 500 min FRACTION ——————— 0.0132




TABLE 3 ww=—w-
CLIENT :F.X. DROLET

MODEL: HTZ2000

Fhhkkkhdhkkhkhkhkhhhhdhhhhhd bkttt dhbbhhhhbihd ik bbb hhdhkrsk

AVG DELTA

H  -———-- 0.13 in H20
AVG METER
TEMP. Tm -—-—————- 93 deg F
AVG PPM

502 2 =-—-————- 1025 PPM

FIELD DATA AVERAGES

TEST No. 1

DATE: 23-Jun-93

AVG PRCNT

CO W m————— 2.18
AVG PRCNT

o2 smmm———— 6.73
AVG BAL
Co2/CO0 W —=mwee—— 3.09

o

o

o
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TABLE 4 ———-- CALCULATIONS
CLIENT : F'.X. DROLET TEST No. 1
MODEL: HT2000 DATE: 23-Jun-93 o
fhhkhkkhkkhkhhkhdkhhdikdhhhdhhkhkrkhkrkkhbkihihthkhhdhthhhrhhhkhkdddhhkddrrhdihhbhrhkhrn
STD SAMPLE STACK GAS
VOL. Vm({std) --——- 145.79 dscft FIOW Qsd ——————- 338.461 dscf/Hr
&
5.64 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) —-——- 14.206 scf CONCTRT. Cs ———=——= 0.0087 g/dscf
PRCNT PARTC.EMISS.
MSTR Bwsg =——=———= 8.88 % RATE E @ —w=————- 2.96 g/Hr
BURN MOLES OF GAS .
RATE BR =—====—- 0.96 Kg/Hr PER 1Lb WOOD Nt -—- 0.42 Lb-mole/Ib
CO EMISSION PART.EMISS.
RATE = —=————— 246.73 g/Hr RATE = —-——-- 3.08 g/Kgdry
& fuel
256.74 g/Kgdry :

fuel




TABLE &5 -==-— PROPORTIONAI, RATE VARIATION
CLIENT : F.X. DROLET TEST No. : 1
MODEL: HT2000 DATE: 23-Jun-93
L L Y Y Y Y I Y X L e L eI
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR,
Ti vm PR AVERAGE
5 1372.4 26 100
10 1386.1 97
15 1399.9 o8
20 1406.5 99
25 1406.4 99
30 1406.4 99
35 1406.5 99
40 1407.3 99
45 1406.6 99
50 1405.3 99
55 1408.9 99
60 1409.6 99
65 1457.4 102
70 i3e6l.1 96
75 1412.1 99
80 1411.4 99
85 1411.1 99
90 1414.6 99
95 1414.4 29
100 1413.1 99
105 1416.5 100
110 -1417.3 100
115 1415.4 299
120 1420.1 100
125 1418.9 100
130 1419.7 100
135 1419.7 100
140 1418.4 100
145 1467.1 103
150 1420.6 100
155 1424.9 100
160 1425.4 100
165 1424.7 100
170 1423.6 100
175 1428.0 100
180 1426.9 100
18b 1427.9 100
190 1427.9 100
1956 1427.4 100
200 1427.6 100
205 1427.7 100
210 1427.4 100
215 1427.3 100

220 1427.9 . 100



C

M

225
230
235
240
245
250
255
260
265
270

275

280
28b
290
295
300
3056
310
315
320
325
330
335
340
345
350
3556
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
450
455
460
465
470
475
480
485
490

- 1427.9

1427.9
1426.7
1427.9
1427.9
1427.9
1427.9
1426.7
1427.7
1427.7
1427.9
1427.9
1427.9
1426.7
1427.9
1427.9
1427.3
1428.4
1427.3
1427.6
1427.6
1427.6
1427.6
1427.6
1428.4
1427.3
1427.9
1427.9
1426.7
1427.9
1427.9
1427.9
1427.3
1427.6
1427.6
1427.6
1427.6
1427.9
1427.6
1427.6
1427.6
1427.6
1427.6
1427.3
1428.4
1427.6
1427.6
1427.3
1427.6
1428.4
l426.7
1427.9
1428.4
1427.3

100
100
100
100
i00
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100 .

100
100
100
100
100
100
100
100




495
500

505

510

1427.3
1428.4

100
100
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F v TJE PUTER _rmpur DATA WOODSTOVE DATA SHEET #1

Client

1100 leonkArmes

Client Address

__Quenege, Ruenee. &N H4ra LANADA

SlY-505- 33l

Model No.

Client Phone

HT 2000

Project No. . . '
Run No. ] Date of Test__lkLLZéilflEL__ Est Grams/Hr
Non Cat__ X Peliet

Colorado

Stove Type: Cat

Data To Be Submitted To: Oregon

EPA

Burn Category: Low (<€0.8 KQ/HV’Jfﬂﬁﬁiz Med Hi (1.26 - 1.90 Kg/Hr)

Med Low (0.8 - 1.23 Kg/Hr)

Fuel % Moisture (dry) 27‘6)”’)' % (wet)

(>1.9 Kg/Hr} s

) & oloH - - %

(00.00) (Data Sheet #10)

— 028 . euym

8tack Btatic Pressure

(0.000) (Data Sheet #12) f
K A

Barometric Pressure 28, itf - _"Hg
(00.00) (Data Sheet #2) :

Temperature ({Average Room) Combustion Air ‘7<? - oF
(00) (Data Sheet #14) /S

Flue Gas Moisture §%~%?§5]m7 < %
(00.000) (Data Sheet #7) . _

Ambient Moisture ‘;?Sﬁs A
(C.00) (Data Sheet #8)

Stove Weight L+£3 7 lbs
(000) (Data Sheet #8)

Stove Temperature Change "'—7€S.L9 - oF

(000) (Data Shest #14)

4

£
3 !35L+6}E{ gr/dscf

Particulate Emission
(0.0000) (Data She=t #7)

2 (44 BTU/1b

Fuel Higher Heating Value (dry)
(0000) (CTKE Shest)

Fuel Type: Waod: ;X( Pallets:

2."7 ’{bs

Total Fuel Consumed During Burn
(00.0) (Data Sheet #8)

IEa =S4

Total Particulate Catch

/

Dry Gas Meter: Y Factor:

Timz =500

(0.0000) (Data Shest #H6)
H20 Captured 30]- 8 g
(00.0) (Data Sheet #3) //
. Dry Gas Meter Volume “4Lﬁ-£f%l >
‘ (00.000) (Data Sheet #2) ,
}ifﬁgié%’ Post Test Leak Rate OO ° CFM
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N

‘Bage

S

Meter Box Data Sheet Page # 2 of
Meter Bax SH v Factor ___’_:_Q?_é‘«'__ Unit: Fx
"Run: __y____  Date: O’ZB'q?
Leak Checks: Jb__ " Hg @ 200N ofm
: TEEEC -t Hg 2 008" ofm . Operator(s):. £l
_ Hg @& _____ cfm :
T " Hg e ____ efm )
Inject SO2 @ 100 co/min - . Nozzle: Probe & 3/8 " od
Initial Volume: _LLQ-Q_{-’ _____
ROTO PRESS: [, 0/ ___|sampling Ratio : 13 . 1 |BAROMETER:30:30 |
MN | TIME METER sAMPLE | STACK | DELTA |METER{ SBz |ROTD |[PUMP|
READING MDCF DSCFM M TEME pPPM | TEMP VACC
2401 [U1 11177.32% {117,325 13032 | 109 | G5 |jles|9s |20
245 Yy g L,ot |NE oL 13.032) .09 185 [11Zs 195 (2o
aso] < |yt %5 F 14 S8 FH 3032 | 09 | s [1izs]9s (20
255! guliey L9 121 168 3,032 0% 195 | i2s |95 (2.0
260| 18w o (72, 44& 111z, 448 13, (01 09 195 /oo |95 (29
26s| o< 23, 7581230581340t | 09 195 | 100l 95 |20
270| 4o lizs. 02 12506823935 | 108 | 95 |)zo0l95 2.0
275{ /5 | 26269 1126.269 2.8343| 08 195 llwol9s |20
280 701127, 470 1127470 | 2843 108 95 | Roo 135 12.9
285 25 |12%. 07 [ 128,60 | 2 893 0% | 95 | l200]3s 120
230 30 1124 871 (79,221 12.843 | .08 95 12001 95 129
295 25 131,002 (3101212 893 o0& | G5 (200 98 |20
ROTO PRESS: _L:i0) ___|7OTALS :|35.38% | /02 |/I40 BAROMETER: 30,30
300[)5d [|z2. 2931 1232.2731 2. W3 | 0& | 95 |1175)49s5 122
05| g [123,499 123,499 1293 | 03 | 95 |10s] 95 | 2.8
310]  Splirdaze |34 126 2.90% | 08 195 [HWIs]78 (2.0
315 5035, 952 | 1369521 2.9 | 08 | 95 | [150] 95 |20
3201 JLop (127,205 11372051 2.90061 0B | 95 | (1501 95 |20
25| ~< 139,459 1138, 459 2.966] .08 | 95 | liso| 95 120
z20] /5 1129, 0l 341 [2.90¢] 03 | 95 [1ise]l 95 12.0
szs| /¢ [140,%M 140964 | 29661 .03 | 95 | lise| %S |20
340l ooz 7 [142.2i3] 2903 | 08 |45 | (175198 |20
345 25 1/43,9¢Y | 14394l 2903 | 08 195 [ 115195 12D
350] 11,30 | Y10 144 ¢70] 28931 08 135 1700|195 2o |
35| z2gl)dsow 114581 1 28431 0 & |5 1202|995 [Z0}
TO0TALS: {35,063/ | 490 |]]40 |max vacc =
TOTAL CU FT ToTALS: (70,419} .98 . 12280 |av BP: _______




2.0 Vo

Meter Box Data Shéet PBage # 2 Pane aof __ >~
Meter Box _,5__H _____ Y Factor __!_‘93{7_:2__ Urit: '_Ex e
Leak Checks: _I_lg“_ Hg @ iQQ"’_ afm Rums Lo Date:\)__ﬁa__z_s:_q:?
‘ :) P t!ig léijgg__kj_ gf—*:ﬂ Operator(s): ___(
ITTT v Hg o® 77T ofm
Inject S02 ® 100 co/min Nozzle: Probe B 3/8 " ad
Initial Volume: ___'_'é_c_)_?_____
ROTO PRESS: _J.0/) ___|Sampling Ratio : _ |3 __  : 1 |BAROMETER:30.3)_
MN | TIME METER SAMPLE | STACK | DELTA |METER| S02 |ROTD | Pump
'READING MDCE DSCFi H TEMP | PPM |TEMP |VACC|
z60! L0 147 o7z 1407212843 | .08 |95 1i200195 |20
35| 43 1148, 02 |148. 27121 2. 843 | 08 g5 1Roo |95 |z.0
370| <4 11499 3 1149,47312.843 |1, 0% |1 95 |jzoo |95 1220]
375 <5 1150, 674 [ISo e 2.343 | 09 | 95 (200195 (20
380) Moo [1s), 875 |ISLBIS12.9%3 | .08 195 1115195 |20
38s{ o5 1183001 [1853.00(]12.966 1 08 195 | 1801985 (2.0
330 jo | 154, 354 l5"l.35'~_/ 2.94 0% 15 | lisgt 957
395 1S 1SS LI5S 0 F |1 2.9 | 0% A 1 isg i3 120 |
400 20 | 156, §60 |(Ssl0]2.906 | 08 | 95 | ISo | T5 |24
40s| o< |lisg 43 |Is2. 013 [3.032 | 09 | 95 [lzs |95 |22
s10) 351159, 394 |159,39¢ 12. Usls Lc,f 9 1150 38 |20¢
413 35160 T 60, e T2 e of% 1985 Hso s |20
ROTO PRESS: _ [L,Of ___|TOTALS :[35 1063 t?‘} 1140 |BAROMETER: 30 30
420 17¢o Nl 90 |16l 900 2966 | .08 19y |nso | &= {2
4835  Ys |3, 1STIL3U53 12966 | 08 195 LHso |95 1290
430 <ol 406 M. 406 129606 | 08 195 [llso 1|95 | 2.9
535 << | 1LS.LsT L5 LS9 12903 1,08 145 |INSs 195 120
4401 (3050 ol $45 NGL, BE [29%3 | .08 Z51inNs 195 120
sa5]  ~SILS . 0z gz 12.966 1 09 | 45 |liso |9 (20
450 io 1IL9 20s [T 36ST2 kb | a9 g% |50 |95 2.0
455 45 | 0,618 0,619 [ Z.902 | 08 |9 11175 198 (2.0
ss0]  Fo [ inteqd e |26 | 0B | 95 | uso (95 |20
465 251113, 097 171304 21 2903 0T 9s N5 195 124
470] 35 (109,324 [179.32+412.843 | .08 | 95 [[206 |95 |20
475| 25| 05529 |N5.524]2.8493 | (08 195 1200 |95 (2.0
TOTALS: |35, 097 | 9, 140 |MAX vACT =
TOTAL CU FT TOTALS: [0, 1972 .03 .|2280lav BP: _________




Meter Box Data Sheet Page # 2 , Page ____§_.._ of _i_____
Meter Box ___<5_H_____ Y Factor _LQ;_@__ Unit _E2< -
‘ Run: _1____  Date: ~L£_2_.3_ﬁ2__
Hl..eak Checks: i%%g’_: " ll-llg :,::{Lg:?__,s‘% gif:':‘r: Operator(s): ___["") L
T »Hg @ J__ - cfm
" *Hg @ _____ cfm
Inject S02 @ 100 cc/min Nozzle: Probe @ 3/8 "™ od
Initial Volume: ___’_Li@.__.__
ROTO PRESS: __ L 0O { __|Sampling Ratio : _13% 1 |BAROMETER:30.32
MN | TIME METER SAMPLE | STACK | DELTA |METER| S02 |ROTO |PUMP
READING MDGF DSCFM H TEMP | PPM |[TEMP |VACC
480 1 1840 1116725 1 17672512903 | .08 | 95 1INS 1 95 1246
#4585 45111295 217.95212. 903 | .09 195 | nNsl ss5s 2o
aail) S0l 4 10e 1119,03412.963 | 08 9 Lkl 95 120 ]
Y35 | Ss11%0. Yo [180, dodl2 903 | 08 1SS (NS 195 1201
<ol 1900151, 0ar [ 3LG3I12903 ] w09 195 |ins|9s |20
14,515 4o |hs
M 08l | 5.83 | 2110
R21851 2. 88 22D
10, 4i9) .45 228D
oG] 1.3 228D = 1o
3550951 1.3i12 19403
ROTO PRESS: ___ TOTALS : BAROMETER: __
TOTALS: 143 |{max vacc = |15,
TOTAL GU FT ||V, 2| TOTALS: | A =), (/30| 553 |av BP: _30.20 _




WETE=-Fa rm

Revi2/;
MOISTURE spimy |
Yecdzetove Daey Shear #7

Mointure Determination '

Balance Balanca / -
Initial: Level Zeroed V, Unit: =~ X
Final: \/f/ sff Run: }
IMPINGER #1 Date: érﬁzf‘“’%

797,58 —
Final Weight granms Technician(g): Ioitial: )
Initial Weighe =077/ %% . grams Final: fH};
Net Rl D / grams Appro.rved By:

IMPINGEZR #2 ’
Finai Weight (ﬁ/‘/’ L/ grams
Initial Weight S-/7,/7 grams

tec __ 330 Y grams
IMPINGER #3
Final Weighe Af E‘g(‘“’ grams
Initial Weighe_ </ (- L _ grams

vee __ 2. (o grame
IMPINGER #4 (SIIICA GEL)
Final Weight 55 Cj“z‘ grams
Initing Weight ?1;(_;? ﬂ . grams

Ret Sq~{ﬁ v grams \.;

TOTAL MASS OF H,0 CAPTURED

i j‘f‘/ ".:.’
Seale Check: 295.pg = g Front Half Pilter # Y5
590.0g = =70 g ¢
885.0g = _x:: g Back Half Filter # ooy

Notes:




WST5-Form9,Pg2,Rev1 /90

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

... Into Dessicator: DateS_/Z"Tg!qETimefoao By DK Front Half ./ Back Half l/ :

{"j"'?Manufacturera Sfl, S Size:“C_m Lot.No.: ZRQ Grade:I'HZS g[gss

Filter{ First Second Third
# Wt Date| Time | By | Wt ~|Date|l Time| By} Wt Date | Time | By

HUIF [ g2t Lleh i b ] . 824 [ %z | 1edy | okl
Wi2F [ qeg el | jrr i 6983 | 7 [iodl | D
293 | paea i | o2l 977 [ Tious |
Yl F§ L penl el i] 1o1g [Mal [ ]wso| "
yasf |, 7o [l insoliwl1002 )T {ocz | I

.

WLF L 990 I o 1] - b3gy .Sy

WTE L Teay [l s or ikl 7022 05

QUSFE | 707G [irfs | pg= {HLTOThe |+ 11058 | L
HUAF |90 {ipli | ioan [t Q%2 | L oo [ Lo
SO F1LT0T9 Nlefy Lipas i) 70801 N 1hoz | N L7

Sl B L 2enlle]s e (e LTINS [ Y2 | 1120 (DK
W2 B1.37300ip/1 | ibag |l 3725 1 N\ [1)28 [N
W3B1,277p | pliluese | L], 377 11130
ez INANTE AN
31 3738 | eli] oo L 37230 | [Wd]
qp Bl 3 bl o st | wsLl L
WIR|, 3785 i | w=s . 3150 | hizs| !l |-

YIS 3901 A0 szl lwl. 3785 1 | Mot L
~ WA B] 3798 bl ped ). 3726 1 L (1047 | ]
4SOBY, 3pct [ ol izl in].379 |~ [ nydf\ |-

Checked by _ A ZJ‘A\/{ %}@/é/ ' D&te:égp?gg Time /h_gy

N

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS -
Filter # WT Date Time By W B DB %RH Date Time§j By
| S0 | Y Liel | YD Lu
L2]1S | 48 b]2 |14 [oK




TFAM L T L VL UMY ydh ey NSV Y
WOODSTOVE DATA SHEET #4-2:
INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: La!UIIQB Time: OQOO By: DK

{ eaker| First Second Third | ;
# Wt Date|Time | By|] Wt Date | Time Wt Date | Time | By

By
37 o784 -0 Upia i lionag2 19 1952 10K/
377 nlderol ol | o 2w v ddTle] ) | 454 ”\/e/

/

\

P
t

1

278 Hos. 48 1L 1161 2411054995 ‘/' 0.2,
379 197,34 i g1 & [T b3l | 1 [95S
330 ez 9g3al 07 linsohu hezazol N | 1000

381 7513] il 7] jpaa [t o4, 1509] /s 11002 B
222 05359 ? od [blins 00l N ood |
\
\

ST TS

383 19,313 oot (L ]48.1.268] 7 |100L
254 15,2535 1035 L lj08.353 © 1005
285 liedomas [p20 [Lnf10d4.7898] ~ | 1otD i
33 sdig i b ozl ldl05.91934 98 hoiz [, |
357 laagqed —, [y [N99.9772\ N o |
— [25% 474983 / {joze]l /19799251 |/ I 7L
C 39 isszanl | ezl s 521817 Nois it b
290 |9 il N Ticko[M\ w1093 > Jio2o)* |
1 ——
2491 lasams |/ oéa lbu] as.uoi1 | s f1o22 Bl
2972|1002 304 gy | 1100.2325] ™ 1024 | N
293 43y igdie] | Lol | 7 Lol | /

T

o~

(—--—_.______“J

4
\ A |

2G4 MMt | Lioeel] hesasn |2 (1028 [%

295 48,5140 | 171 ool b 19886381~ [ozs]|

30, e N2 1617 lios> [EWies. 2189 | 9 (1632 oK/

397 (oA n5sal 1 lisd 17 ]99.67501 1034 | N

398 lasaq! \ [oald L os.sad] - f02u | /i,

(249 lop.eae 4 ) Dio=all 19699781 ¢ lio3s|/ i

uoo [8e4ed] ([y00) " (459526 N Jw4o [ |/

Checked By: H/ﬁ;&/ﬂ@zéz Date: @ﬁ/?j Time: /20
o QA REWEIGH BALANCE ROOM ENVIRONMENRTAL CONDITIONS
v Beaker # WT Date | Time | By W B DB %RH Date Time By

Slplinh Y (pf7 ao L‘J’*’
ol 56 | 47 tlg 1950 DL
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WOODSTOVE PARTICULATE CATCH PROCESSING

Unit:‘F:<

HT o000

USED IN EXTRACTION

TOTAL VOLUME OF DISTILLED
WATER DRIED

PRTCATCH

4 WOODSTOVE DATA SHEET # 5 Run: Date: K -7ZT-5%
S -
Technician(s): / ;.4
FRONT HALF {
FILTER #: 445/~ BEAKER #: S5 FINAL WT: I0p 0B0S g
FINAL WI:_ . 8S68 7 - g nml:  Jjoiid TARE WT: N5.4]43 "+~ g
TARE WT: 70067 V. g desc: ACETONE NET WT: o l1izx¥ g
NET WT:__, 1503 Y . g |
FILTER #: BEAKER #: FINAL WT g
FINAL WT: g ml: TARE WT g
TARE WT: g desc: ACETONE NET WT g
NET WT: g
TOTAL VOLUME OF ACETONE Y
USED IN WASH [0 ml
BACK HALF
. &J)g::- - k u{;
FILTER #:_ — !> BEAKER #:_3277 FINAL WT:_| 00,3333 g
FINAL WT: 5036 /. g ml: £ TARE WT:__44.9779 “ g
TARE WT:_, 3/32 7V g desc: ACETONE NET WT: LS 7lpl v g
NET WT:___. 1,97 ~. g :
{k FILTER #: BEAKER #: 55 % FINAL WT: 98.0#75 g
FINAL WT: g ml: 75 TARE WT: Q7. 7¢= i/g
TARE WT: g desc: METHCHLOR NET WT: ¢ J'D},\‘} “g
NET WT: g
BEAKER #: g FINAL WT:_10S 71129 “g
ml: 7 TARE WT: 05 5318 < g/
desc: H20 NET WT: - 120
BEAKER #: FINAL WT: ?&:’w 100 g
ml: = TARE WT: 9.0 ?"2\ V’*g
desc: H20 NET WT: B0 gl
. 3 SToN > o
BEAKER #: FINAL WT: e Zipln g
ml: TARE WT: g
desc: NET WT: g
BEAKER #%:  FINAL WT: g
ml: TARE WT: g
desc: NET WT: g
Y TOTAL VOLUME OF ACETONE N0y,
oo USED IN WASH ‘ml
TOTAL VOLUME OF DICHLOROMETHANE
75 ml
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WOODSTOVE BLANKS PROCESSING
WOODSTOVE DATA SHEET # 35A

BLANKS DONE: _QJL§JQ§ _______

uit: W 3000 (FX)
Date: /[) !;3/’43 '

Rurrs 1

Technician{s): P‘I\‘B '
S T

EEAKER #:___ A ___ FINAL WT:_)0%.900Z _ 4~
200 ml ACETONE . TARE WT:_l10%.999% __ g~
FISHER OPTIMA LOT #: 324059 NET WT:___ . 0004 __ g~
EEAKER #:___@;__F FINAL WT:_10b.Z060 -
19wl DICHLOROMETHANE TARE WT: 10G.30549 _ g-
FISHER OPTIMA LOT #: 9410732 NET WT:____ .O00l__ g~
BEAKER #:___ C___ FInaL wT:_106.9G3T 5~
200 ml ISTILLED WATER TARE WT:_J0L-G635 o7
Bonneey Peoue s Ceepmen. NET WT:____O0OZ__ o7
BEAKER TARES  INTO DESSC: TIime: 0300 DnTE:ijjiVEEL“_
BKR # 1ST WT | TIME | 2ND WT ! TIME | ZRD WT | TIME | 4TH WT | TIME
A [loapadn] 1o > [168.8998 | 104y |
D [ ob.B050] hod 1063054 {104k |-
! , - Y N
C_ |lopcinin] 1o Dob.quas]iods |
SCALE ROOM GC : TARES SCALE ROOM GC : FINALS
pATE | Time | By | we | DB | % DATE | TIME | BY | WE | DB | %
e ICY2 | DK | Sip | LS [47 5 g0 | LW 1S {70 {48
L
EEAKERS: FINAL WEIGHTS
BKR # INDsSc | TimeE | 18T wr | TIME | 2anD wT | Time | ZRD WT | TIME
A Lin |ieso|108.9001]928 lpsgeala)y |
B Lol | 103111063059 93D opaowpl gid L
C | in |iozzfowvae3d] 432 i, a,37] 910
BKR # 4TH WT | TIME | STH WT | TIME | 6TH WT | TIME | 7TH wT | TIME
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RET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6

Unit:

Run:

H’rl'&oao (FA) -

Date:

lp 1221973

Technician(s):

YN

WSTAPPl-AppDocl9-page?2

Rev 6/90

pate: L/0S/93

Blank Audit: By: /&// ’éaﬁ»é

Blank Calculations:

/.

Beakers: _ } ll:L:’g

o0 -

C_.L

filter

aOO OO 02 g) =

Total Catch M1l of Acetone B

lank Value/

ml of Acetone

Total Fro

Back Half Catch:

nt Half Catch

o
Filters: N l&“&fJYrg - 1 ] ( .0000 g) =
Total Catch No. of filters Blank Value/
filter
Beakers: i
1. Acetone/Impingers: 4
L3 el g - LSO 000002 &) =
Total Catch ml of acetone Blank Value/
. ml of Acetone
J//
2. Extract/Impingérs: -000
LD e - 75 (. 00000%e) =
Total Catch ml. of Blank Value/

Dichloromethane

Water/Impingers{

;%(O'P}’g'

ml of Dichloro-
methane

000001 g) =

Teotal Catch ml. of water

Total Bac
Total Cat
% Front H

Blank Value/
ml of water

k Half Cateh
ch
alf

Acetone: OOOLJ g/; 200 ml = L0000 0% g/mlré‘/ww
Dichloromethane: 000l ¢'3 75 ml = 00 00 08 g/mp”
Distillted Water: ,OOOZ g’ s 200 ml = .OO 00 O’ g/ml-./
Front Half Catch: ;
Filters: , |SD 3. g - | - ( .0000 g) = . )ﬁa:’}j";"g

Total Catch No. of filters Blank Value/ Net Catch

2

D
Net Catch

23 .

? }&9ﬁ?ﬁ7 g

Net Catch

;5 e
» [ A
Net Catch

I

L D] T

Net Catch

y

,acpwti

Net Catch

e

/,[}]QJ?/g
1. 2743 .,g//-
20,5 ks
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Miscellaneous Test Data Sheet Page'# 8

Unit: FX HT 2000 Run: l Date: 10/;93,/623

Test Chamber Air Velocity  Start: O Stop: O ’ Avg: O

Start: WB: DB: = % RH %H20
Wet Bu%b /4 b 0 7 SO E :
r u
Y Stop: WB:f lo2L DB:L_f]j = L % RH [ I%HZO
Average % Relative Humidity| 47.0 ] Average % Ambient Moisture: | | 35 [
Empty Stove Weight: 47 1lbs
Empty Stove Weight w/ Stack & 0il Seal: Wet: 5534 Dry:| 533§
Kindling Weight: Paper: u3 1bs Wood:l 5.2 'lbs
Preburn ruel Wt:| 85+ 20,3 2.9 ' Total:{ 50. L, 1bs
Total Kindling & Preburn Fuel Weight ( Wood Only) ==> Total: E5.5 lbs

| Coal Bed Weight: RANGE:| < </ -|-[+/4/.] 1bs scaLE: 23 |-15331.8 |lbs
( ozt ped Wgigng, wavee: [ 5/ [ sz % |-[531s
W

ays round DOWN to nearest tenth _
Lower = .20 x fuel wt Actual Coal Bed Weight:| /5,72 .llbs

Always round UP to nearest tenth

Maximum Coal Bed {( ;élﬁi__ + _;jtZL_ )/2).25 = /A 11bs

Weight Removal Upper Lower _
Test Fuel ( .75 x 1.5 x 5 " spacers ) = /l» |pecs
Dimensions Length in inches No. pcs Wt. in lbs % of load
2 x4 N B M Iz
el - -~ P
4 x4 /85 >, 2047 /800

Test Fuel Weight:| 2/7 .|1lbs

Estinated Dry 217 - CRLT % fhid ) « 50 3
urn Rate = , "
Calculation 2.2046 D00 L0
Time Kg/Hr
Estimated EPA Heat = —
ouEput in 19,200 x 25— x [ 40,07 ]-[ 11,584
s / Hr DBR "BTU’s,/Hr
=§ }EPA Default Efficiencies: NON-CAT: 63 CAT: 72 PELLET: 78
NOTES: & opS
100 - A&/

). a5 ~ 38




Urnit: F/’( H—T @OCO 'Run': _L_* Datao: Lgﬁijqi Page 9

{ WOODSTOVE QRERATING DATA

FIRE STARTED: 0735 ”Equégf)

WARM UP AND BRESURN: PRIMARY AIR: st wide open for all warm-
up/preburn fuel charges. then set o _CLOGED  at start of

oreburwv.

N CAT BYPASS: | N B

SECONDARY AIR:

CHARCORL BED PREFARATION: raked and leveled prior to each warm—
up/preburn charge. At 1 1/ min. Prior to lecading last rfuel, raked and.

leveled. In stove s&ec.

TEST: Door Wide Qpen during loading --._.!___. min __....05_..._ sec
setting of CLOSE D . .
SECONDARY AIR: fﬂf* CAT BYPASS: fVF}

OFF firast

4N ¢ @DFF during warm—4p CEFF during preburn
@' \3{’3 minutes 2F fest @ OFF balance 27 test run
-, a .

e n speed set at REICY i .
- WOOD DATA: KINDLING: a mix oF the arades listed below
SIZE MILL GRADE SFECIES
PRESURN: 2X& Msnte/Tscoms gg;;ﬁ;_ggg s. orm B Fir
TEST: _2X& Baciwand #2 _or bt g arm D Ffir
—:'::t: Paoiimisd HE a9 BEr s, arn D Ffir
RPELLET FUEL APFiIH:
All grades WCLE rules
A1T oo INFORMATION: 2 s2ither /3 =) : inches.

All pre-surn/warm up fuel PIsc2E WET

s lbs )} added at (35?05 .

charge ( __Y—2

1st warm un/preburn fuel
fuel charge ___2_9;?__ lbs ) addeg at qug -

2rd warrmnm ug/grepurn

Ird warm uap, orepurn fuel charge | __g___l__'__g___ ths ) added at O‘?/S . -
4th warm up/prepurn fuel charge ¢ @ —me—e——__ lbs ) added at -
(o Sth warm ups preburn fuel charge U em—— lbs )y added at ____ _ o -




gnir: FX HT <0000

Runs \ i
PUEL MOISTURE Dates__{z DDA
WOODSTOVE TEST DATA SHEET #10 Technician: — = _
WSTl-Form/~Revil/89

(%D oF Cortection Factor: éj

No L//.

Room Temperature:

NOTE: Record resdings to the nearest 0,57 moisture
Uncor Values are corrected for tEmperature: TYes -
Time Test Fuel Moigture Readings taken act: Qo0
Calibration Checks: X__ o/ Y ___ o 12.0,23 22.0 3.0

c Top Bottom Side Piece'Avg
# Dimen | Use Uncor | Gor tncor T Cor doecor | Cor CorTected
v W VK| o 12 #5123 | s 123 | (L2933 -
) |
3 —
s b8 17 | /45 12131205 |3Rd | 205 1224 | 20033
s bewg 17 | /4s ot | AL 1ao0 [ 180 1/90 | /3.933 -
s bxng | P | /90 1303 | 185 1 go) | &S 101 | Q0,300 -
|7 buvwd | P | 915 139385 | 245 1235 | 9.0 1226 | D3.360 -
Llrz\f‘f'v:? P | gm0 12291800 1229 /4.5 1213 132367 -
9 /07,933
10
11 _
12 92\ T | 14,5 [ 1220 | 3910 | J0.5 1924 | 22460
13 ke | T | 00 12019 1205 1 rd | 015 1235 | 20.587 -
16 Pt/ T | olo 1329 |anS 1224 | 915 1238 1599933 -
s bevoel T Tano 129 1 2ho 12249 1d0s5 laod 122,733 -
16 ksl 7 L 220 134 12220 1941 1 21s 1235 1| R.900 -
17 U4.73°3.
18
19
20 (e | T | As 123 =05 1924 Vo5 lgad | 72,023

indling Precest Fuel Test Load

19232 o4.587 & 122997 . o
[0:66lg .| [7.754 .| Rbed- 1

%Z Moisture =- Dry Basis:

% Moisture = Wet Bagist

To obtain Wet from Dry: 100 X 7% Drv Rdg. = 7 Moisture, Wer Basis
100 + % Dry Rdg.

Acceptable Ranges: 16-207 wet; 19-257 dry
(17.5 - 22.5 on Meter [Uncor Teading] at 70°F)

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




C

®

Umtrs [N DVOCETT

| ' Run+: /
WODOD DENSITY DETERMINATION Date:s _ 4/22/9%
WOODSTOVE TEST DATA SHEET #11 Technicians ; —
WSTZ-formll=-Rev 6/9¢
1
Wood Pi{ece: Nominal Dimensions: rf’% x A/ X 3 /2- :
Width (W): ¢ 9 em
Length (L): %J% cm
¥ cm _
7.5 cm Length X = %4‘15 cm
g, <4 em
Volume: _ (7], 305 end
(D X wx L)
MOISTURE: Room Temperature: éa OF Correction Factor: 9,

/

Uncorrected Meter Readings Corrected fpr temperature:Yes Ro

HOTE: BRecord moisture meter readings tp the aesrest 0.57

Uncor Cur Avg Z Moisture {Dry) Q0|9b7 _
Top: /g;ﬁ ooy Z Aug T Moisture (Wetr) )‘7:2(94 %
Bottom: }C}{O ';20'_’ s
Side: ’C?*Dto IR p4 Scale: Leveled In v Outr /
3, 0?08(97 . Ze:oed_: In / Out d

Rer Weight: 285 é) g Dry Weight: J?g:O 1

% Moisture Dried Basis: [l bl 4
[1 - (Dry Wt § Wer Wt)] X 100
Date Time Temp
Into Dryer (_,,/,2.,_2/‘473 /200 2R/6 3
Out of Dryer 711193 1Q 85 22/ oFr

(Minimum Time in Dryer: 24 hrs.) Minimuz Dryer Temp 100°C (212°F)
Density - 0’?5810 g e (O-”lgOS:mB - 135‘/5‘ g!Cﬂa

(éry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Besker Wt. g

Wer Wt g - : —£ = g
Tare Besker Wi, Net Wer Wt.

Gross Wet Wt.
Dry Wt: g - —
Gross Dry Wt. Tare Beaker We., Net Dry Wt.

% Moisture Dried Basis:
{1 - (Net Dry Wt = Het Wer Wt.)] X 100

E = g

%
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WST6—Form8 Rev 8/88

o

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: l !Qﬁmnalyte- COs_(15-1)

Source: FX LT 2000 Run #:

Zero Cyl #: 71 132257 Conc.00.0 % _COp _ Cyl Press: ~OO00  psi
Certified by: Liavio Rie Date: _QLLQML '

Span Cyl #: FSYARTS Conc.lZ.lb% cos  Cyl Press: SO0 - psi
Certified by: MATHESON Date: I!ll!qs

Analyzer: Make: Horiba Model: PIR—ZOGO SN: 407069

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

Flow: 1.5 SCFH Measured by: Rotameter:_X  Flowmeter:

EPA Span Value = 25.0% CO3

EPA Controcl Limits =+ 2.5% of 25.0% CO» = + 0.625% CO9

Lre Run Audit: . By: E>ki Time: _ilfﬂiil____ Temp: _2&1_____°ﬂ

Audit Results

oint Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM % DiFference] 4 s
zero 00.0 | .o00]o00.0 |00.0 ,000]-029 1 -029 {-1b
Span 504 S04 1Z2.b | 50.5 | 5052538 - 02 F 488

Comments:

%ost Run Audit: By: - DIC Time: lcllO Temp : .?8 OF
Audit Results
Point Expected Response Actual Response + Conc J
# Meter DVM £ Meter DVM % Differenc 4 2

Zero 00.0 | .000 | 00.0 00.3 [.003 | 040 LA |.183
50.4 [.504 }12.6 | 504 [501 lewza |- 10 _,4278

Span

Comments:

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

| Zero % Differece = Act % (ppm) - ExXp % (ppm) X 100

Full Scale Value

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




WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

CﬁSite: EEMC - West, Kent, WA 98032 Date: {g‘_{z{“‘z}@AnalytE: 0> (15-2)

Source: EX HT Q000 Run #: l |

Zero Cyl #: 1132257 Conc.00.0 % 05  Cyl Press: 020 psi
Certified by: Liguid Qlﬁ Date: [a'/IO./QB

Span Cyl #: _ASYNRTS Conc.]Z.8% 05 cyl press: _ SO0 pei
Certified by: _ MATHESON pate: _j/y /93

Analyzer: Make: Teledyne Model: 320 Ax SN: 37465

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

Flow: 1.5 SCFH Measured by: Rotameter: x Flowmeter:

EPA Span Value = 25.0% 03
EPA Control Limits = + 2.5% of 25.03 0o = + (.625% 05

re Run Audit: By: D“x Time: QBS Temp: 8*) OF
Audit Results

“Roint Expected Response Actual Response + Conc.

. # Meter DVM % Meter DVM % Difference A %
Zero 00.0 |-000 | oo0.0 00.0 000 |~o4z | - 642 - 1%
Span 12.8 [.512 112.9 lZg L5 ]?{dﬂg “'}35 -1. 08,
Eomments: Teledyne#2 Cyl $ Exp % Act % Adj to ok

. . N % L q -
Post Run Audit: By: A_,)‘«. Time: , ]S Temp. : 7% OF|
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM 3 DiFference | A $
ero 00.0 OOO 00.0 00.} : OOL‘I L0877 . 057 . 230
fspan 12.8 |52 [12.8 | 27 500 1269 ~ 1o 11250

Comments: Teledynex2 Cyl % Exp % Act % Adj to + A%
'[ ad] te T A3

*.Conc. Difference = Act % - Exp (Std) %
{ iro % Differece = Act % (ppm} - Exp % (ppm) X 100
Full Scale Value
Span $% Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % (ppm)
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WST6—~Formll Rev 8/88 .

PRE AND POST TEST ZERO/SPAN CHECK 3
WOODSTOVE DATA SHEET #15 .

Site: EEMC - West, Kent, WA 98032 Date:(a’bi@ Analyte: _ CO (15-3)

Source: FX HT Q000 Run #: I

Zero Cyl #: T]32257 Conc.00.0 % CoO Cyl Press: ;:){3{:\(:‘ psi
Certified by: LIQ\){D QIE Date: geg/oZng

span cyl #: AS Y0875 conc. 5.0/ % co cyl Press: _ 500  psi
Certified by: MATHESON Date: J/H‘/QS

Analyzer: Make: Horiba . Model: PIR-2000 SN: 408005

Range: 0 - 10.0% CO- Analyzer OQutput: ¢ - 1.0 v.

Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:____;

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

re Run Audit: By: DK Time: QLJD Temp: %L-f OF}
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM $ Difference] & %

Zero 00.0 | .o00 | 00.0 00.0 [.000 1,000 | . 00O . 000
Span 54.1 50! |5.01 S50.2 |.50215.020} .010 200

Comments:

TPOSt Run Audit: By: DL Time: ICDO Temp. : 78 OF
Audit Results
JPoint Expected Response Actual Response + Conc.
4 Meter | DVM % Meter | DVM 3 Difference! A 3

Zero 00.0 .000 00.0 OO' ,OO\ .0'0 -OIO 100
Span 50.1 501 1 5.0 499 1,499 (499 - 020 |7 399

Comments:

+ Conc. Difference = Act 8 - Exp (Std) %

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

Span % Difference = Act % (ppm) — EXp % (ppm) X 100

Exp % {(ppm)
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WST6-Formll Rev 8/88 =

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15 T

Site: EEMC - West, Kent, WA 98032 Date: (2L252Q3Malyte- 80> (15~4)
Source: EX HT 000 Run #: |
Zero Cyl #: 1132257 Conc.00.0 ppm 805 Cyl Press: ~,)O(0 _ps.{
Certified by: LHNHD BIE Date: teuo&.i
span cyl #: (C 79070 conc. |23 ppm S0, Cyl press: SO0 psi
Certified by: LIGUID Aie Date: _‘(2 'ZJeLq__S
Analyzer: Make: Horiba Model: PIR-2000 SN: 403019
Range:_ 0 - 2500 ppm SO, Analyzer Output: ¢ - 1.0 v.
Flow: l.5 SCFH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 2500 ppm SO3
FPr Cortrol Limits = +2.5% of 2500 ppm 95: :- 4§2.5 ppm SO

[ S,

Pre Run Audit: By: Qlki Time: qL4E;- Temp: S%q OF

M

Audit Results

~[Point “Expected Response Actual Response + Conc.

1 & Meter | DVM | ppm Meter | DVM | ppm | Difference! £ %

Zero 00.0 | .000 | 00.0 | 00-9 [.004|5.400] 5.400 |.21b
' - {

Span 50.7 [.507 | 128 | 50.9 ].309 |'&dy | 2.392 |.bb2

IComments

Post Run Audit: By: D/{L_ Time: ’Cfat; Temp: _76 OF
Audit Results _

Point Expected Response Actual Response + Conc.

# Meter DVM | ppm Meter DVM | ppm piFfference| & 3
Zero 00.0 | .o000 | 00.0 02,0 |,020 {436l { 45.LL9  |1.927
vy 1204,
Span 50.7 |.807 128 | 50.S |.505|'35q |-1. L7, |- 132
Comments:

o+ Conc. Difference = Act ppm - EXp (Std) ppm

5ero % Differece = Act ¢ (ppm) - Exp % (ppm) X 100
Full Scale Value

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

' Exp % (ppm)




QUALITY CHECKS
DATA SHEET 16

Unit:_ F X HT 000 Run: \ Date: LQ !&3 /Q-B‘
Thermocouple Check:

T/C #1 &85 F T/C #13 9.0 oF
T/C #2 7.9 °F  T/C #14 G, oF
T/IC #3 73,4 °F  T/C #I5 9. { oF
T/C #4 5.5 °F  T/C #16 52 oF
T/C #5 748 °F  T/C #17 58 & °F
T/IC #6 75,8 °F  T/C #18 73, 4 oF
T/C #7 75 < °F  T/C #19 - op
T/C #8 75,2 °F  T/C #20 - oF
T/C #9 ' S, 7 °F  T/C #21 oF
T/C #10 7/ °F  T/C #22 oF
T/C #11 (o2 °F  T/C #23 L1 °F
T/IC #12 P °F  T/C #24 807.2 oF
Thermocoouple Readout:

pretest zero and span check and calibration post test zero and span % difference
ZERO — of ADLTO O  °F ZERO -7 °F -~010 .

SPAN /22 °F ADL.TO 2000 °F SPAN 20022 °F _.110 -

Thermocouple Readout Pretest Linearity Check
0= O oF 200= _2W/5  °F 400= 397 °F
600 = 00.8  °F 800= _$ALO  °F 1000= _/000.0  °F
1200= _//976( °F  1400= /398 oF 1600= /<090  °F
1800= /994 °F 2000= 000.0) °F

Sample Train Leak Check Pre 7 Post -
Combustion Gas Train Leak Check Pre v~ Post -
Tracer Gas Train (SO») Leak Check Pre v~ Post ~
Darft (Static) Gauge Zero Check Pre  +~ Post
Scale Check

Pre SAHB4S - S33 </ < /0.0
Post  S4§.2 - 53%.2 <i0.0

Stack Cleaned Proir to Test Run: YES / NO
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TABLE 1 ---——— RAW DATA

CLIENT : fx drolet TEST No. : 2
MCODEL: ht 2000 - DATE: 24-Jun-93
hhkhkhkkhhhhhhkhhkhhddhhhhdhhbhidhhhkihhhkdkihhaktrhrrhhhiktrdhrhvtithrhttkhrik
TIME METER DELTA METER PERCENT PERCENT S02 .
READING H TEMP. co co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) ( %) PPM

0 186.000 0.150 85 0.88 12.30 875

5 187.500 1.120 85 0.38 5.20 325

10 191.584 0.160 88 0.85 5.30 850

15 193.171 0.240 89 0.67 7.50 700

20 195.103 0.230 90 0.64 7.20 700

25 197.043 0.290 90 0.83 10.30 625

30 199.214 0.220 91 1.22 6.60 725

35 201.094 0.190 91 1.43 8.20 775

40 202.853 0.200 91 1.15 8.80 750

45 204.670 0.230 91 1.00 9.20 700

50 206.617 0.270 92 0.94 11.60 650

55 208.720 0.270 92 0.96 10.30 650

60 210.824 0.250 93 1.18 10.60 675

65 212.857 0.270 93 0.98 11.40 650

. 70 214.968 0.270 93 0.84 11.90 650
{ 3 75 217.080 0.290 93 0.62 12.10 625
- 80 219.275 0.270 93 0.60 12.30 650
85 221.386 0.270 94 0.71 12.50 650

90 223.505 0.250 94 0.69 12.70 675

95 225.546 0.250 94 0.47 13.20 675

100 227.586 0.250 94 0.47 12.40 675

105 229.627 0.250 94 0.62 11.70 : 675

110 231.668 0.210 95 1.14 10.10 725

115 233.575 0.160 95 1.71 8.00 825

120 235,251 0.170 95 1.33 9.30 800.

125 236.983 0.150 95 1.79 7.50 875

130 238.566 0.170 95 0.93 8.80 800

135 240.297 0.210 95 0.67 9.60 725

140 242.208 0.210 95 0.74 9.30 725

145 244.118 0.200 95 0.83 9.00 750

150 245.965 0.190 95 0.78 9.20 775

155 247.752 0.190 95 0.71 9.90 775

160 249.539 0.160 95 1.07 7.80 825

165 251.218 0.160 95 1.04 8.20 825

170 252.897 0.190 95 0.99 8.30 775

175 254.684 0.190 95 1.10 8.50 775

180 256.472 0.170 95 1.04 9.10 800

185 258.203 0.170 95 1.11 ©9.20 800

190 259.935 0.160 95 1.23 8.60 825

195 261.614 0.150 96 1.35 7.70 850

£ 200 263,249 0.150 96 1.42 7.30 850
Lo 205 264.885 0.150 96 1.34 7.30 850
210 266.521 0.140 96 1.40 7.70 875

215 268.110 0.150 96 1.54 7.30 850




220
225
230
235
2490
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
450
455
4690
465
470
475

269.745
271.381
273.017
274.702
276.338
277.982
279.579
281.132
282.685
284.283
285.836
287.480
289.124
290.677
292.230
293.783
295.381
296.978
298.531
300.175
301.820
303.373
304.884
306.437
307.990
309.543
311.096
312.693
314.337
315.935
317.446
318.957
320.510
322.063
323.616
325.169
326.813
328.458
330.055
331.652
333.250
334.897
336.544
338.19%91
339.888
341.535
343.090
344.646
346.202
347 .757
349.313

0.150
0.150
0.160
0.150
0.150
0.140
0.140
0.140
0.140
0.140
0.150
0.150
0.140
0.140
0.140
0.140
0.140
0.149
0.150
0.150
0.140
0.130
0.140
0.140
0.140
0.140
0.140
0.150
0.140
0.130
0.130
0.140
0.140
0.140
0.140
0.150
0.150
0.140
0.140
0.140
0.150
0.150
0.150
0.160
0.150
0.130
0.130
0.130
0.130
0.130
0.130

96

96
96
96
97
97

.97

97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97

1.51
1.51
1.44
1.32
1.28
1.29
1.34
1.67
1.57
1.57
1.54
1.61
1.79
1.83
1.83
1.90
1.88
1.81
1.73
1.71
1.71
1.70
1.62
1.65
1.65
1.59
1.51
1.45
1.39
1.29
1.20
1.23
1.21
1.21
1.20
1.17
1.23
1.32
1.39
1.45
1.49
1.53
1.50
1.53
1.52
1.62
1.68
1.50
1.51
1.35
1.22

7.30
7.30
6.90
7.00
7.10
7.30
7.30
6.70
6.70
6.80
6.50
6.50
6.50
6.60
6.60
6.40
5.90
6.10
5.80
5.70
6.30
6.30
6.30
6.30
6.40
6.50
6.50
6. 20
6.30
7.00
7.10
7.10
7.10
7.10
7.10
6.70
6.60
6.90
6.80
6.60
6.70
6.60
6.20
6.20
6.10
6.40
6.30
6.30
6.30
6.10
6.30

850
850
825
850
850
875
200
900
875
900
850
850
900
200
900
875
875
900
850
850
900
925
300
900
S00
900
875
850
875
925
925
200
900
200
200
850
850
875
875
875
850
850
850
825
850
500
900 .
200
200
900
900
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CLIENT : fx drolet TEST No.
MODEL: ht 2000 DATE:
kb ikthhktddhhkhhkddddhthkdthkrdhkhkhdkidhhdhdddhderdhdhddrddretddhshkitidk
METER CAL. wWt. WOOoD

FACTOR (Y) —-———-- 1.028 BURNED(LB) —-—-——=-—
BAROMETRIC WET , FUEL

PRESS. (Pb) ——=-——- 30.33 in Hg MOISTURE § ——=————-
LEAK RATE Wt. PART.

POST (Lp) =—————- 0.001 ¢fm COLLECTED =—=———w=—
WATER METER

VOL. (Vlic) =-=—=——=-=- 308.4 M1 VOLUME Vm ~=—=————
TEST HC MOLE

TIME (MIN) —-=-—-—-—- 470 min FRACTION  ~=—————

TABLE 2-—-RAW DATA

2

24=Jun-93

22.6

18.492

163.313

0.0132

1.5937

Lbs

[

mnct




TABLE 3 -——-—- FIELD DATA AVERAGES
CLTENT :fx drolet TEST No. 2
MODEL: ht 2000 ' DATE: = 24-Jun-93
Y Y R R R R L E L R R R E R E R E R R E Y Y E F Y Y E Y T LT
AVG DELTA AVG PRCNT

H @ ————eew 0.18 in H20 CO —emm 1.26

AVG METER AVG PRCNT
TEMP. Tm ——————m 95 deg F CO2 mmmee 7.86
AVG PPM AVG BAL

S02 = —————— 815 PPM C02/CO0 ———m—— 6.22

o0

o

v




TABLE 4 —-——-- CALCULATIONS
CLIENT : fx drolet TEST No. 2
MODEL: ht 2000 DATE: 24-Jun-93 -
Lt X2 L XY X2 X LSRR LTS T AL LS EEE LI AL A E L TR E I LTI PR L R T ELI LT TY L LT
STD SAMPLE STACK GAS
VOL. Vm(std) -—-——- 161.94 dscf FLOW O0sd -——=——- 367.983 dscf/Hr
&
6.13 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 14.516 scf CONCTRT. Cs ===—w=- 0.0098 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ~~————= 8.23 % RATE E  ——————w 3.62 g/Hr
BURN MOLES OF GAS
RATE BR -—-——-———- 1.07 Kg/Hr PER Lb WOOD Nt == 0.41 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE  -—-—————= 155.84 g/Hr RATE ~ ——=——- 3.40 o/Xgdry
& fuel

146.06 g/Kgdry
fuel




{Mﬁ TABLE 5 —-———- PROPORTIONAL RATE VARIATION

'CLIENT : fx drolet TEST No. : 2
MODEL: ht 2000 DATE: 24-Jun-93
1 P X P PR F R PR PR E LT XL E SRR EE L LR Xy R R Y L E L
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 1325.8 96 100
10 1340.2 97
15 1353.9 98
20 1355.2 99
25 1359.5 99
30 1357.4 99
35 1362.0 99
40 1362.2 99
45 1361.7 99
50 1360.7 99
55 1363.7 99
60 1363.1 99
65 1366.4 99
70 1366.4 99
. 75 1367.0 99
{ ; 80 1366.2 99
- 85 1365.1 99
90 1369.1 100
95 1369.3 100
100 1368.7 100
105 1369.3 100
110 1368.1 99
115 1371.6 100
120 1371.6 100
125 1374.5 100
130 1373.9 100
135 1373.7 100
140 1374.5 100
145 1373.8 100
150 1374.2 100
155 1373.9 100
160 1373.9 100
165 1374.0 100
170 1374.0 100
175 1373.9 100
180 1374.6 100
185 1373.7 100
190 1374.5 100
195 1372.8 100
200 1376.0 100
e 205 1376.9 100
Ao 210 1376.9 100
215 1376.6 100

220 1376.0 100




)

225

230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
450
455
460
465
470
475
480

1376.9
1376.9
1376.4
1375.6
1381.1
1381.1
1381.4
1381.4
1381.9
1381.4
1381.1
1381.1
1381.4
1381.4
1381.4
1381.9
1381.1
138%1.4
1381.1
1382.0
1381.4
1381.3
1381.4
1381.4
1381.4
1381.4
1381.1
1381.1
1381.9
1381.3
1381.3
1381.4
1381.4
1381.4
1381.4
1381.1
1382.0
1381.1
1381.1
1381.9
1383.6
1383.6
1383.6
1283.8
1383.6
1383.1
1384.0
1384.0
1383.1
1384.0

100
100
100
100
100
100
100
100
101
100
100
100
100
100
100
101
100
100
100
101
100
100
100
100
100
100
100
100
101
1060
100
100
100
100
100
100
j01
100
100
101
101
101
101
101
101
101
101
101
101
101




COMPUTER INPUT DATA WOODSTOVE DATA SHEET #1t
EX D DLE T

WSTS—-Form7

Client

Client Address l.-l oYe) lED\QH’A’EMgL.

— QRQUEREC, RUEREL LN 4Rg

Client Phone SiY4~ S pR30
Project Na. ' Model No. -H"“r 2000

Run No. pa Date of Test__ﬁZJJZELJaii__ Est Grams/Hr

Stove Type: Cat Non Cat_ES;__ Pellet

Data To Be Submitted To: Oregon____ Colorado [EPA

Burn Category: Low (<0.8 Kg/Hr)____ . Med Hi (1.26 - 1.90 Kg
Med Low (0.8 = 1.25 Kg/Hr) .0lLLT Max (>1.9 Kg/

22 87T 4 et | &, g7 -

/Hr) :

Hr ) A

%

Fuel % Moisture (dry)
(00.00) (Data Sheet #10)

A

SN2
LA

o

__"HO

Stack Static Pressure
(0.000) (Data Sheet #12)

M

g qu

N2
Barometric Pressure ;5f£'.g
(0Q0.00) (Data Shest #2) w7 "

&

oF

Temperature (Average Rcom) Combustion Air

(00) (Data Sheet #14)
- q.22719

%
E

%

Flue Gas Moisture
(CO.000) (Data Sheet #7) :%

|

l/' .

Ambient Moisture
(0.00) (Data Sheet #8)

w~
H
—

-
2
Iy
s
§

Stove Weight
(000) (Data Sheet #8)

|
[\:‘-a.
>
L

oF

Stove Temperature Change
(000) (Data Sheet #14) ]

T
D

gr/dscf

Particulate Emission
(0.0000) (Data Sheet #7)

BTU/1b

Fuel Higher Heating Value {(dry}
(0000) (CT&E Sheet)

Fuel Type: Wood: Pellets:

QF ~_lbs

Total Fuel Consumed During Burn

Bry Gas Meter: Y Factor:

'Tmiiiit} TG

(00.0) (Data Sheet #8)
/. 55277
Total Particulate Catch O R 9
(0.0000) (Data Sheet #6)
H>0 Captured 23'08 u’ g
(00.0) (Data Sheet #3)
' = = o L
., Ory Gas Meter Volume )fﬁ\Ja 5 — CF
: (00.000) (Data Sheet #2)
| DA Post Test Leak Rate | D01 crm
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Metar Box Data Sheet Page # 2 Page a of J
~ (D
Meter Box 5 H ¥ Factor __,/i.';)__z::.".’.__ Unit: J-¥
IR TR i
— Run: ?-_ Date: _in <Y 1S
Leak Checks: = :: Hg g E.O_O_‘(g._ g;:n" a foris): (o
a0, . Hg & ..:...C’_:: S perator(s): __ ./
" Hg @ _~___ cfm

Ingect SO02 @ 100 co/min Nozzles Probe @ Z/8 " od

Initial Volume: 1‘500
ROTO PRESS: _| 03 ___|Sampling Ratio : _J* ;| |BAROMETER:30:33 |
T sAMPLE | STACK | DELTR |m so2 |roTo |Pump{

Ny TIME REED%?JG MDCF DSCFM H TEMTER- PEM | TEMP |VACC
12011215 138,251 |23svgsi 14201 | .i# s Ispo 1135 1361
1251 2o 1236.953 234698313 | IS 95 115 las |3
130  2< |w3g, st 123556l (42710 | 03 ds 1300 las 135
135] = [29p,297F 240,”0 F Y3 20 s e | e S50
140}  3v |z42.209Q 2472 204 | 47 ; 2} 95 | s 195 |30

148 Yy layq 18 Iy i D 4.55(0 20 95 |nso 195 120
150 o |2ys.9bs 1245.905 14,409 {9 95 s 19s 130
155 297052 1247, 05719 <o 19 g5 IMs 198 5o
160 .y {749,539 1249.539 414z | il ds |825 195 130
165] /o5 25 ).209 175 j.2e901 9042 106 | 9s |s2s 195 13a
170] 5 |252.997 |252 &7 A 44909 | 19 95 | s 195 13.0

259 69y lasd (Y 14907 114 95 1705 |7 24
TOTALS :ix72,347 | 2.1 1{90 BnRams-Eﬁz;%wa_]

A0

ROTO BREESS: L0

180f /3/< s, yrz |2sk 214,27 | v 3 195 Qoo 1as” 156
182 20 259,203 |25B. 0314231 | |3 95 Iso 195 1725
120  2¢ |9s9.aq3s 259,938 14092 | Vi, 195 Ises 195 139
195 25 12061 6id [2el6iy 1403 1 1S 196 [xs01960 130
200} 3o 203249 263 249 H.01> s |9 1450 19, |39
203] i, |264.885 [264.985 | Y013 116 3 13850 1, 130
ato] Yo 266,521 [266:S2) 13399 JY 19 1895 | 96 [So
ER)

3.0

a1s| . [oeR.llo 126900 190im 1,75 [ 96 |sso 196
220| 45 1949998 1262, 7451402 | 15 | 9 1950 196

225] Jypo |27/35] 2703801903 | (s[4 1950 | 3t |30
220  ,«<-]273.0(7 |23 00H 4139 b | 30 Q75 196 130

235] /) |aydq0z |40z 4o |5 [ Ggg |50 1L 130
- TOTALS: [48.803 | [gs  |{iy7 |mex vAcC =
TOTAL CU FT TATALS:{/0/), 15| 0o - 228‘ PV E—

Quir T 22558 300 q(./g'; .
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Meter Box Data Sheet Bage # 2 Page 3
Meter Box _5/7 ___ v Factor _L0Z8 __ unit: __FX .
. Run: _ 2 Date: (4-24- 93
Leak Checks: _J% " Hg @ 200Y% cfm A
: RN Hg @ _007_ cfm Operator(s): _CxJ
T v Hg @ __ 77 cfm
T " Hg @ _____ cfm )
Inject SOZ2 ® 100 co/min - Neozzle: Prabe @.3/8 " od
Initial Volume: 00
ROTO PRESS: (.03 ____ Sampling Ratio : J3 . 1 |BAROMETER:30:3¢ _
w [ o T prerens | SRRE | SHEEN | PR [hEnen] oo (i [oE
2401 /415 1296,,33% |276.33813.999._|.is 971 (S0 | 931 R0
245| 2y 1297.997 [277.982.13.385 | 1Y g% 875 [ 93 (3.0
250 74 299, <79[229.57913.0700 | iy 93 1% 193 130
55] =y |28L 032 28132 BTt oY 19> |wo 9% (3o
260| 2« 1287 .65 1232 (HSI3.885 J4 1 9F 105 1971 129
265 gy 284, 29D 1294, 2813 .71 1 Y 93 1900 197} |30
270| ¢4 P95 31, 1285, 83 13.991 IS 1 97 1350 133 130
275 <o 12874990 |1227.480129%99 | s 193 1o 197 3.0
280|  swiogdizy B9 1724137377 | 44 g1 [900 |33 120
285| /551290 670 12904773 13,71 Y 43 200 |93 Bo
230  He|n97 3 (29223027 | aid 93 {900 {6} |30
29s| /o 293382 292793 13.8%S | 4 19F [ |97+ 139
ROTO PRESS: _1,03 ___ [7TOTALS :!4(,31Y 1] |4 |BAROMETER:3Q.30 _
00| , .5 [295.381 295,381 13385 | /¢ 193 1R85 193 |30
205 25 [290.979 (2961830 | Y 9% | o0 | T} {3 v
310 2o |gg.szy (2953112997 | i 193 i8s0 19% 130
313 <2 1200,1715 1200.11S 2,999 (15 SR %5_0 9F 3.0
320 = 201,820 {31320 |31 | /Y 9% 1900 | 9% 3.0
3285| <, 303,373 Re3.37313 6151 .13 147 (925197 12.0
320) o 309,884 [=300.994 13777 | .Y 97 1900 1 97 i3 0
338| £ 2o 93 |20L937 (307 | 1Y A% | Qoo | 97 120
40| 59120799 [307.9%0 |87 | | 93 (9o 19T |30
245} /ooy Bot.sy3 (309843 13000 | 1Y 92 1900 |3} (3.0
zmo] v 109k RBIL0TL 13835 | L /4 a3 s 193 3.0
355] o 212693 324622999 | s 197 Igso 97 |22
T0TALS: | Y(.Jpd | h70 | 16Y |max vecc =
TOTAL CU FT TOTALS: (92,418 34/, |Z2328 ] av BR: ______._
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Meter Box Data Sheet Page # 2 RPage ____f}___’___ of ___ij\____,
Meter Bax __5_'_“_)_______ Y Factor __ lr_(,__?_f}f"___' Unit: F%\ . :
l.eak Checks: _/5 Hg ©® 20035  cfm Run: -%. Date: —Qig'f/:::'i_
TIED. " Ho @ _BGl_ eofm Operator(s): _C&) -
" Hg @ _____ cfm
" " Hg ® __ cfm
Inject SOE @& 100 co/min Nazzle: Probe & /8 " ad
Initial Yolume: )15'OD
ROTO PRESS: /03  |Sampling Ratic : 15 1 |BAROMETER:30.30 |
MN | TIME METER SAMPLE | STACK | DELTA [METER| sSoz |roTo |pume
READ ING MDCF DSCFM H TEMP | PPM |TEmMP |VACC
360] )L/ 134,333 |33 13,885 | 1Y 97 RIS 1 9% i3.0
65| 2o RIS, BS RIS 3SR s | 13 |G (925 1 3% |50
370| 24 B MUYLPBITYY 13675 | L I3 192< 1 93 13y
375| 3p 148,45 F[3/8:952 13 ML 1Y 19x 1900 197 |3
30| 3¢ [370.570 R20, 5101200 | 1Y 193 1900 |77 3.0
35| Yo Rz2063 32203 |3,970 | 14 13 |90 197 130
30| 4T 393,60 3273 61613007 1 4 19% 1900 192 |30
295| < B2 .19 [325.6%13.920 | 215 |1 9% [Ssp | 97 13
400| <5 R9(6,§13 326,813 13,999 | (8 42 1850 | 9F |3«
405} 1750 370, Ys> 228, 45813885 | ud 19 12795197 130
4101 Uy 530 055 [330.055 |2.88s | 414 932 S| gFi30
415 ) R s 7 B3LGEZ |38 e P Y IS !
ROTO PRESS: ___f;_g_é____ TOTALS |45 370 | 108 116y BAROMETER : 30,25 _
420| |7 |4 |33 ,75y |333,250134992 | . IS S ESsol T By
425 2, B34.893 [334.893 13992 | .i3 92 5o [9F 30
430| 2 23085494 33659913992 1S 331350 19T 139
435| 35 B39 [33E Y9G [H 113 |G 2 57< 17 B
440/ 4 239 259 339 5% 13992 | 15 | 97 |80 e e
445 1y 341,535 RYLS3S AT |13 I+ 1o | 9F 130
450y 343,090 343, 090133701 | (1D UF A | 9% |30
455 S50 BYY.6HG 394.64613.71 | 13 93 1900 |1 9% 3-D
480| ¥ BYG202- |3V 0213, 0 | I3 9F %0 | 9t 3.0
4651 1400 13970753 1342.753 131 | 1i3 9F {900 | FF 130
470 08 349.313 391,33 13,71 |15 92 190 197 13D
475 15 y2,.70% | L5 | 1067 —
————— TOTALS: 98,703 [3, 22 |22Z3] |MAX vACC = RN
TOTAL cU FT{ [(,3 3/3 ) TOTALS: 400,674 17,23 GoY@ | AV BP: 4@53};_‘“’}

T
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WETE~Formi

Revi2/s
MOISTUORE gmppe
Yoodstove Daey Sheer #3
Moigsture Detarmination Balance 7 ' |
Balance ala A ., N
Initiaj. L:vel }f Zeroed ‘fff Onit: . ' H'T'Zijac)
Final. V/ Run:
I 7'”
IMPINGER $#1 Date: (17 D)
Fi.nal Weighe E\Z—Z'/ grams Technician(s): Initial: (1)
Initial Weight 572‘(:-} grams Final: f{:’/
Net 2‘5@ i \ grams Approved By:
IMPINGER #2
Final Weight Lo =3 grams
Initial Weight N7 7. (. grams
Net J8 49 -  grams
IMPINGER #3
L
Final Weighe LKZ (.?! ) grams
Cicr ]
Initial Weighe 7/ /- grams
Ner B‘Lﬁ grams
IMPINGER #4 (SILICA GEL)
=l
Final Weight & ;]{ ‘7 grams
o e /_/ ams
Initia] Weight U > - -2
-~
Net %‘9' 6 grams
TOTAL MASS OF H,0 CAPTURED 204 Y grams
277 . § LT
Scale Check: 295.0g = _£7- 7 g Front Hglf Pilter :
0.0g = 544 g —
g:S.O: - 4 Back Half Filter AT

Notas:
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WST5-Form9,Pg2,Revl /90_.

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

- .
. Into Dessicator: Dated/27/43Time]030 By DK  Front Half v Back Half}_'i( o

+ Manufacturer: Sf}, S Size: ” Cm Lot.No.:ZRQ Grade: "H‘Zq ngSQ
' g-Zcm :
Filter] First Second Third
# Wt Date| Time | By | Wt Date| Time| By| Wt Date | Time | By

HOF L g ol fleh Lo Jlul. 63291 %2 | 1euy | O
WMZF | pdeg e | jort il 998 | N Jiodl | D

w3 f L hgeslish | o8 lud L9771/ Liods | A/
YO F | gpesl el joig fhe] 7054 1/ Jwso | - e
H4SF 1 o | behl] gpdoliie] 1002 | 0wz %
WLF | 990 ) [ 1021 liud 1994 V1 Tiosa |l L
WTE L 90 Vel | ioa lii] 7022 1051 L
Y48F 17079 |irs | e [HAITOTL | 11055 L
4yqF L0904 | ipoli] joou | LA Q%2 | ¢ oo+ L~
NSO F L1019 e/t o5 it 7080 N 1hez | N L~

i B4, 3960l lieaee L [.3TYS [ Y2 1120 (O]
W2 B 3730l i/1 [ 1037 L. 3725 | N 123 [N\ |
WERLL3D0 | el ilpral v 3770 | Jnzo | Y-
HYYB1L3T79 ] (o) joagized 3774 | L iz (e
WE D] 3735 | lef1] jpao i 39320 ) [IIH]
cnirdst NES T Y/ BB D Ry Y A T Y L
Wi, 3755 plid iz 23 31501 | [1i3s] [ |-
-

v

.

HU@BR Y . 37ig0 ] 700 33| LUl 3T | [ 140 |
Ul 37281 o/ 1| o2 | Wi 3720 | | {N4Z ||
450B1, 3461 | o/ inas |l 379 |~ [ 44\

Checked by A z:d%J@é/ Datezéfggg Time /\-géﬂ/

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
Filter # WT Date Time By W B DB %RH Date Time{ By
541710 1 HE (-] HoD | Lt

L2175 | us vz |1043 |OK




WO LOTIPOTILD 4, B4y REVO S U

WOODSTOVE DATA SHEET #4-2:
INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: U!UIQ3 Time: OQOO By: DK

((; Beaker| First Second Third
" # Wt Date|Time | By] Wt Date |Time | Byl Wt Date { Time | By

e ot 00 Uoia w182 1Y 1952 oKL

377 szl iol) Lo [Zi )b dd T~ ) 1454 |1

379 N4 0 Dot zuliosygas] /7 1G5, ///
\

379 197.6b39] o1 R L[ LR | /19SS
230 103 9zal )7 Lnaxohu llezaz30l S 1000

2381 75130 el oo e 1647509 ] Y8 11007 1O
332 |osasp  Losd Huhesaool N 1oy |
383 198,373 ( oot ln]a8.L268| /100, //

\ <

S84 1105,3535 1038 (L f105.3530 ¢ [100S
23S |loH s lozo llwdion.78a3| ~ oo |~ |

33k D 7ozl idios. 193] s 01z JoC )
357 199.9923 — lnze [ N]09.9772 otk | N
Ve
/
| %4

( [329 iss2all [ fipzet/ h0s.5218 101 |
390 9% iay| \ ictolt |96.1093 1020 *-
NN
291 [%sostl ) nds Lud gs.00n Ns o022 DK,
292 lin.22d ~ Liodd[h [100.2325] \™) Jioz4 |
203 {hhn, Y34 \) ol Lioar 112 Jo2k | /1

N
268 197248 /1103 /197.9825 /,/ Ol |/
N

394 s, 4l AR losqed |/ o2 [[ 1/
295 g st | 7] 1os0] 988638y fioze| " I/
‘\_/

b iog. N2 117 Nlesx [Ltfins. 2189 | 9 1032 DX
297 1080053 ( |iogd |1 199.6750) Y 1034 |
398 lasapdl \ |ios 08504 4 [103b | /

] )

NANAE

249 |op.2ae ] ) liosall 19699781 {  Jio3s|/
uon 1asaid | ( Tuoollas.98261 N\ Tido [
Checked By &Z/%W Date: C”/oc/?g Time: /20
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
(‘ Beaker # WT Date | Time | By [WB DB % RH Date Time By |

Slof ol | 47 Lh | Q4o L
Sl ,8 | 47 tla | 950 | DX




Ch = C & [ ras 1A
Lb| €L | oo |AQ [FSOT[OEA ¥
§3usmmo) PRI LTRSSV RPN 3 Ag I8 TPULd [# 293714 | @3eq
6 biv | ILTbS SO [ecol[2C4] 2
g it LTV R 7 ach mmE 1 |
| L Hiy | @ | aM | A9 | oWi{z|o3eq]| uoissag Ag 3IM TPULL |# xe¥esg | a3eq
oh | al. | &5 MO Ta0p | EL 9 w:..nawﬁwz_
SNOTIIANOD TVINAHNONIANA WOOd TTVOS SNOILIGNOD TVINTANCYIANT WOOE &Ivos SIHOIEM 'TVNId ‘HOLAMAd VO
._;54 STH| T Gmm@, 20| 40| &Y, reen: [ Y| anb mw@ [[EECI AN e =B AT @f:,_
NI ESARCER L N B R e iy ELIR
Ag QWL Jleq patyy, | Ag 2wy, aleq puodag | Ag SUWLT, ajeq I8aT3] Ag wEﬁH aje(q] o1ssag i
ojuyj A9 T4
SIHOIAM WALTIA TYNIA
M2 TL [BN(P S PRI | TR 88, 1B L [y [P0z o U
AQ| 00tl] 0g),, ﬁmo_r..om_\ Y1 T.Qw el <A’ m@ YT oenl 8C), 1 BUTL SO [T 0 RS
NG| ARl | G L | GBLETA T T l{- 1 1eQ<aqa]
AQ| 8S011 O%q] €20 Q0T T2 6 @n\é Cead TU([5 SCN | 4T | LSO 00 [y [T = e
AQ| A5 01| 9€)n | (L0 YT OCR [ ALZPT QT3 | @ca) 8¥), | SRAM A [y | o] o
Y| B B TAHIE L SH /| bel| 85| LIGLOG [0 ] 00eT| S5, e
Ag | eawiy 1 83Eq PITYL [ &g | SWIi | =3eq| pudoes | Xg | sw@rL | s35q 38113 | 4&q | swty [°3eq | 9tssaqg| &
ojuy (xayeaq
S b[RZ[?] teaeq SIHOTAM AMAVIAL TYNIJ
. # uny
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WOODSTOVE PARTICULATE CATCH PROCESSING
(‘“ WOODSTOVE DATA SHEET # 5

FRONT HALF

Unit: ’]ﬁ%

Run:

22—

Technician(s): S

Date:Gyzyj,gg'

wr:_ 95.71374 -g

' P :
FILTER #: Y401 BEAKER #: =<9/ FINAL
FINAL WT:_ , 8550 . g ml: 7. TARE WT: _9S.LoU - g
TARE WT: 1,404 - g desc: ACETONE NET WT: S 138 - g
NET WT: o 1550 - g ’
FILTER #: BEAKER #: FINAL WT: g
FINAL WT: g ml: TARE WT: g
TARE WT: g desc: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE ‘ -
USED IN WASH /OO0 ml
BACK HALF _
FILTER #: #0L0° BEAKER #: %/ FINAL WT:_J00.[,13 - g
FINAL WT:_ . [,330 g ml:_ Ao TARE WT:_]00.3932% - g
TARE WT: EYEY a desc: ACETONE NET WT: LHRYE g
NET WT: r2 lpnS - g
{ FILTER #: BEAKER #: 372 FINAL WT: /N0, 5990 g
FINAL WT: g ml: 75 TARE WT: _100.4631 ~-g
TARE WT: g desc: METHCHLOR NET WT:_ 13D - g
NET WT: g
i {T-‘:-: r f -y} {
BEAKER #: 7 "/ FINAL WT:_[0S5.72i08 - g
ml: 22« TARE WT: _|0S. 489 - g
desc: H20 NET WT: 220 - g
BEAKER #: 5 5 FINAL Wr:_98.8(33 - ¢
ml: 2&¢ TARE WT 4%. SL3% - g
desc: H20 NET WT: 1280 - g
BEAKER #: FINAL WT: e NINER
ml: TARE WT: g
desc: NET WT: g
BERKER #: FINAL WT: g
ml: TARE WT: g
desc: NET WT: g
o TOTAL VOLUME OF ACETONE o~
( USED IN WASH X)) c ml
TOTAL VOLUME OF DICHLOROMETHANE _
USED IN EXTRACTION 75 ml
TOTAL VOLUME OF DISTILLED — '
WATER DRIED K95 - ml

PRTCATCH




Uit s fof ##T'EHQGC)

WOODSTOVE BLANKS PROCESSING

WOODSTOVE DATA SHEET # SA Run Date: Ay
. " 2 e b pyles
{:} BiL_ANKS DOME: _leidggi ______ Technician(s) : A g f! e
BEAKER #:___EL_“_ FINAL WT:_}0%.900Z g~
200 m1 ACETONE TARE WT:_10%.8998 _ g.-
FISHER ORTIMA LOT #: 425054 NET WT:____. 0004 __ o’
2 .
BEAKER #:__“Q;wu_ FINAL WT:_106.2060 g~
ASm1  DIGHLOROMETHANE TARE WT:_10G.30849 _ g-
FISHER OPTIMA LOT #: 907372 NET WT:____.000k _ g’
BEAKER #:1___ - __ FINAL WT:_10LAG3T g
200 ml DISTILLED WATER TARE WT:_|0b k235 o
Bonnee: Peoguers  CeEeteEn NET WT:_ ___-Q00Z _ g
BEAKER TARES  INTD DESSC: TIME:_ (0300 DQTE,JbJijgga__
EKR # 16T WT | TiMe | avD WT | TIME | 3RD WT | TIME | 4TH wT | TIME

A lleapaan| 1oy [168.9998 {1044 |
®  |Ivk. %550 nud 1063084 [hobt |-
L Lo Gl b (1069635 | 1048

© SCALE ROOM QC : TARES SCALE ROOM GC : FINALS
DATE TIME BY WE DE % DATE TIME By WE DE %
(7] | gHe | il 5o fies |5 Lo 14 Yle 1Ok 1 Al D0 [HY
lof 5 104Z | DK | Stp | LS {47 plis 1 Foo [ LK | <3 [T70 4

EBEAKERS: FINAL WEIGHTS

BHR # IN DSC TIME 18T WT TIMEV SND WT TIME ZRD WT TIME
A /1 1520 ]109.9001 1928 |)pg g2l g)2
) 531 106.3059) A3D o, 20l0! 44
W iee1ou 939 422 1 9%37) il

w6
"

EKR # 4TH WT TIME STH WT TIME &TH WT TIME TTH WT TIME
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NET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6

Unit:
Run:
Date:

Blank Audit: By: //@é ’/kéaué/

Blank Caleulations:

B drowed
_ ]

Technician(s):
WSTAPPl1-AppDocl9-page?2
Rev 6/90

Date: é//S/QS

FREYT
=

Acetone: ,OOOL' {; 200 ml = 0000 072 g/ml'/
Dichloromethane: .OOC)Lﬁ 7 75 ml = ,OO 00 OS g/ml”
Distillted Water: LOD0Z2  #°2 200 ml = .00 00 0l g/m1”
Front Half Catch:
Filters: R '65@}’3 - i ( .0000 g) = Y /65&' ’g
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers: .)3 dﬁgg - }BO’ ( -QOOO 02 g) = p/BKﬁJ’S
Total Catch M1l of Acetone Blank Value/ Ket Catch
ml of Acetone
Total Front Half Catch ’ Q‘Q /7 ’g
Back Half Catch:
Filters: o205 - [~ (_ .0000 g) = 2005 g
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers: : :
1. Acetone/Impingers: . o
L HRAB e - Do) 000002 &) = _, Y3uH 5

Total Catch

2. Extract/Impingers:

-y -"‘
LRl s

Blank Value/
ml of Acetone

L0001,
75 ~ ( .O00O0%e)

ml of acetone

Total Catch

3. Water/Impingers:
AT 7 g

Dichloromethane

ml. of Blank Value/

methane

L)s (.00000 ¢

Total Catch

Blank Value/
ml of water

ml. of water

Total Back Half Catch
Total Catch
% Front Half

ml of Dichloro

Net Catch

S
» ENE g
Net Catch

LT e

Net Catch

], 302 0-g
[, 59377¢g
]szE = T
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Miscellaneous Test Data Sheet Page # 8

(n\EPA Default Efficiencies:

unit: _FX HT 2000 Run: _olb Date: Lﬁ!@q IQB
Test Chamber Air Velocity  Start: O Stop:| O Avg:| O
Start: WB: { DB: = % RH %H20
. 60 Jos: 3 ]~ (31 ]+ m [1.3]
r u
o Stop: WB:| (,& |DB: Q0 |= 29 |3 RH [.3 3H20
Average % Relative Humidity 14&5() Average % Ambient Moisture: | 3 -
Empty Stove Weight: AT 1bs
Empty Stove Weight w/ Stack & 0il Seal: Wet:| §33 7 Dry: | S32.9
Kindling Weight: Paper:| ,3 lbs Wood: kjﬁj 1lbs
Preburn Fuel Wi:j 3,2 ] Total:| 23.Z 4 1lbs
Total Kindling & Preburn Fuel Weight ( Wood Only) ==> Total: \BJB,Q}, lbs
i Coal Bed Weight: RANGE:|< /, . |- s 4 1lbs SCALE: - :[1bs
Goal Bed Weight: RANGE: [ 4, .[-[ 4.6 s |-1531.5”
Always round DOWN to nearest tenth . —
Lower = .20 x fuel wt Actual Coal Bed Weight: ¢3,44 ~|1bs
Always round UP to nearest tenth !
Maximum Coal Bed {( ifa_ + “‘7{_5;_' 1/2).25 = 13 . [1bs
Weight Removal Upper Lower
Test Fuel ' ( .75 x 1.5 X 5 " spacers ) = [lp |pcs
Dimensions Length in inches No. pcs Wt. in lbs % of leoad
2 x 4 NS Nt i Vi JVA
4 % 4 /7 V2 v 22 /040
Test Fuel Weight:| 27./,]1lbs
gstimgtie:d Dry 2726 - (2247 %, /W‘?Q ~ ) < 60 I 0LLT
urn Rate . -
Calculation 2.2046 470 bl
Tlime Kg/Hr
Estimated EPA Heat &S _
output in 19,140 X —&=. x , .= ) .
BTU ’'s / Hr 100 L 0L ] 12, 32
DER BTU’s/Hr
NON-CAT: 63 CAT: 72 PELLET: 78

NOTES: § 357,
|28 = 4oL
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Unit: _EX_ HT D000 Run: Sl Data: [p ot }93 Page 9

T

WooDsSTOVE OREIATING DATA

FIRE STARTED: 0750 DST

WARM UPR AND PRESURN: PRIMARY AIR: sat wi? open for all warm-
&

up/prebourn fusl charges. then sat te at start ‘?1:
oreburn.

. .
SECONDRARY AIR: /(/Al CAT BYPRASS: - /L 4

CHARCOAL BED BREFARATION: raked and- leveled prieor to each warm— _
up/prefurn charge. At 1 1/8 miv.e PY1Cr tg loading last fuel. raked ang

leveled. In stove sec.

TEET: Docr Wide Open during loading ——-Q-.__ min ..5___.“. sec

PRIMARY AIR: -:pened Ful}? for firet --_.._._S:_____ min. thern st toc run
\

setting of .

N CAT BYRASS: o

SECONDARY AIR:

FAa HDF: during warm—d4p 8N “O_F: during Burn
@ﬂ&- 2555 minutes 27 test CSEEDFF balance 27 test run

FF first _
Fan speed set at #/é'

WOOD DATA: KINDLING: a mix oFf the arades listed below

EIZE MILL GRADE SFECIES
PRESURN:_2X4 Manke Tacoma Std .-_.w- btr s. arn D _fir
TEST: _2¥4  Pagiwood #2_or btr g. arn D Fip
& W Begbwang B2 _or bir s. orn D Ffir
PELLET FUEL RAPFI#s
All ogrades WCLE rules
WARRM UP INFORMATION: A o . /2 ;= -
A1l pre-=wen/warm up fuel plsc=s «<&rs sither _ /0  or _A 2 __ inches.
lst warm up/preburn fuel charge ¢ __‘;_)L%;‘g__ lbs ) added at @gﬁi’é
2nd waim wo/prepurn fuel charge 4 lbs ) addeg at .
3rd warm uosgrepurn fuel charge © lbs ) added at _ .
4th warm upspreburn fuel charge © lbs ) added at .
Sth warm upspraeburn fuel charse ibe ) added at ____ _ "




FUEL MOISTURE
WOODSTOVE TEST DATA SHEET #10

Fi —
8 v '
e

ve”

Room Temperature: __2_0___':1"

Unit: FX L*'T @Q_QO

Runs

=2

Date:

Technicians

({15@!@55

WSTl-Form/-Revil/89

Correction Fsactor: .g 2 |
No b//i

Record readings to the nearest (0,57 moisture

HOTZE;

Uncor Values are corrected for Cemperature: Yes

Time Test Fuel Hoistnrelﬁgadingﬂ aken ae: 40O —

Calibration Checks: X Y 12,0, 22.002.0

; Dimen | Tse Uﬁc::p Lor Unc::ttg:r an::decor gi::::i:ﬁ

L B&E I os 112 V20 1 LE 0.5 112 | 400 -

2

3

& gk | P 1200 1229 1208 | 238 [9),. < 1235 | 23.300 -],

s EvwE | P | /55 1213 150.0 1218 |00 (2.8 | 24633 |

s vt | Pl Zo 1208 1040 1229 15,5 1255 | 23700 |-

7 (8 D334

8

9

10

11

12 &b | T 1220 1240 1220 124 (230 (247 | 2400

13 e T 215 12351215 1235 1200 |24 | 23.300

16 bl T | z20 1940 1220 |24 (210 [ 23 | 23700

s |9l 7 12la (223 145 |20 (A4S (2.3 | 21433

16 i1zl T )95 121.3 1/40 1207 1/%.0 |20 | 20900

17 13,433~

18

19

20 /227 | 7 | A5 Q13 100 213 |aw.o (218 | 2633
indling Prerest Fuel Test Lozad

% Moisture ~ Dry Basis: [J.900 77| e [°78’2 5}3(927/-‘”

% Moisture - Wet Bagis: /02332" /g*'é/g(’"' ZL’ /QC;LQ; -

To obtain Wet from Dry: 100 X % Dry Rdeg. = % Moisture, Wet Basis
100 + % Dry Rdg.

Acceprtable Ranges:

16-207 wet; 19-257 dry

(17.5 = 22.5 on Meter [Uncor reading] at 70°F)

Key for Usge:

K= Rindling

P= Pretest Fuel

T= Test

Fuel
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WOOD DENSITY DETERHMINATIOR
WOODSTOVE TEST DATA SHEET ¢l1

Unir, ﬁ/}«{%}.’!”f H-A00
Rund1 Z
Date:s @c’//ﬁ.ﬂ

Technician: :
WETZ-formil-Rev 6/9(C

/7/ X /‘7é X ‘-"/E/Z—» _—

Wood Plece: Nominal Dimensions:

Depth (D): qo cm
Width (W). C/".O cm
Length (L): @,(D en

Y .5 _em _ ,

K. 2% cm Length ¥ = 2»523 cn

2. 40 cm —

Volume: L5950 en3
(D x wx L)

MOISTURE: Room Temperature: 7%) o Correction Factor: o

Uncorrected Meter Readings Corrected fpr temperature:Yes No

Record moisture meter readings ¢p the nearest 0.5%

NOTE:
Uncor ot Avg L Moisture {Dry) ;QQ‘QSS 4
o e : .
Top: Zﬁﬂgb 5%1*{ Z Aug 7 Moigtyure (Wetr) )g,éb&r 4
Botzom: 52!\5.— &3!\3 %
Side:s Efu.f.) Q?qu 1] Scale: Leveled In pd oue_ "
: Zerced: In 1+~ our_ ¥~
T K433 4 P In__ 7
-”t‘h > 4 ‘__-0"‘.d
Wet Weight:'ﬂf@"’? ) g Dry Weight: 23 [a.é: g
% Moisture Dried Basis: /@ 7% 6 4
[1 - (Dry Wt ; Wet Wt)] X 100
Dat Tire Temp
Into Dryer J 43 0T 1.4  ©oF
Out of Dryer h!ﬁE [O0s >z OF
(212°F)

(Minimum Time im Dryer: 24 hrs.) Minimum Dryer Temp 100°C

Density = 3306 g § (BXSV0 cx3 = ypp9 g/cz?
(dry wt) (volume)
Pellet Fuel Moisture Conmtent Determinat<{on
Tare Beasker Wt. g
Wer Wt: g - — g = g
Gross Wer Wt. Tare Besker We. Net Weer Wt.
Dry We: g * —5 = - g

Gruss Dry Wt.

Tare Besker Wwt.

Net Dry Wt.

%2 Moisrture Dried Bapis:
{1 - (Net Dry Wt - Necr Wer we.)) X

100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERQ/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: (o/ad4[43 Analyte: O, (15-1)
Source: [ X NT 2000 Run #§: Z |
Zero Cyl #: T132257 Conc.00.0 % CO;__ Cyl Press: &OOO psi
Certified by: Liavio QIE Date: §2Z1Q223
Span Cyl #: 9540875 Conc. lZ % CO> Cyl Press: SOO psi
Certified by: MATHESON Date: :}uqu
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: X  Flowmeter:

EPA Span Value = 25.0% CO3
EPA Control Limits = i 2.5% of 25.0% COy = + 0.625% CO5

lPre Run Audit: By: 6»0 _ Time: QJS Temp: P Oy
Audit Results
oint Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % DiFference| 4 $
Zero 00.0 .000 ] 00.0 00.0 | 000 |-024 | ~039 -
kpan 504 S04 12 0.6 | 06 a3 | 037 |4

Comments:

Post Run Audit: By: D}; Time: |15 Temp: i og
Audit Results |
[Point Expected Response Actual Response + Conc
# Meter DVM % Meter DVM % Difference d %
Zero 00.0 | .000 | 00.0 0.0 .00 fspod | =004 [0
Span 50.4 1.504 112.b | 505 [ 505]12.528] - 0Lz }-488

Comments:

-, * Conc. Difference = Act % - Exp (S5td) %
; Zero % Differece = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value

Span % Difference = Act & (ppm) - Exp % (ppm). X 100
Exp % (ppm)




WST6-Form9 Rev 8/88
PRE AND POST TEST ZERO/SPAN CHECK 3:
_ WOODSTOVE DATA SHEET #15 -
gwaite: EEMC - West, Kent, WA 98032 Date: L4/ Analyte: 0> (15-2)
Source: EX  HT 2000 Run #: =l
Zero Cyl #: 1132257 Conc.00.0 % 0, cyl press: _ )OO0 psi
Certified by: _ LjquiD AR Date: [3//0/93
Span Cyl #: ASYHRTS conc.]Z2.8 % o, Cyl Press: SO0 psi
Certified by: MATHESON Date: i/U /QL
i [
Analyzer: Make: Teledyne Model: 320 Ax EN: 37465
Range: 0 - 25.0% O Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:
EPA Span Value = 25.0% 0,
EPA Control Limits = % 2.5% of 25.0% 07 = + 0.625% 0o
Pre Run Audit: By: ,5/() Time: Q&O Temp: 17 CTF’
Audit Results
~Point Expected Response Actual Response + Conc.
@L; # Meter DVM % Meter DVM % Difference JaY 3
lZero 00.0 |.000 00.0 O 4 | 00%],057 057 1230
b nan 12.8 |.512 112.9 3.0 [1S2¢ 128 |, 10% FOAY
fomments: Teledyne#2 Cyl % Exp % Act % Adj to + AR
. |
Post Run Audit: By: [)K; Time: ,%:10 Temp. : ‘8f °F
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference D %
bero 00.0 [.000 | g0.0 | 00.0 |.00) [-ov1 | - 017 208
ﬁSpan 12.8 {.512112.8 12,9 B1% 112.939 039 304
Comments: Teledyne#2 Cyl % Exp % Act % Adsj to + A%

t AdJ to T A3
+ Conc. Difference = Act % - Exp (Std) %
{;‘:ro ¥ Differece = Act % (ppm) - Exp % {ppm) X 100

Full Scale Value
Act $ (ppm)} - Exp % (ppm) X 100

Span % Difference
Exp % (

ppm)
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WST6-Forml0 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK *
WOODSTOVE DATA SHEET $15 -

Date: é)é‘//@j’ Aﬁalyte: co (15—3)- '
él - ;

Cyl Press: xCOC0 psi

Date: {p ZIOZQ.Z -
S0

WA 98032

EEMC - West, Kent,

FX_ HT Q000

Zero Cyl #: _r’_:'_’)_2257
Certified by: _L!GU\D QIE

Site:

Source: Run #:

Conc.00.0 % CO

Span Cyl #: QS_L/OS'YS COHC-Q-_OL%C_O‘_ Cyl Press: psi
Certified by: MaTHESON Date: !‘/H/qs

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:_ X  Flowmeter:

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

re Run Audit: By: Z:Bﬁ) Time: Or\’)\:_;: Temp: 7% oF|

Audit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM % Difference| & %
Zero 00.0 | .000 | 00.0 00.0 1,000 | 00| 000 1000
boan | 500 [.501 [5.00 | 5.7 [ s7 s ] o [3.04
Comments:

Post Run Audit: By: D/( Time: \%2< Temp. : 8} : CF
A2udit Results
Point Expected Response Actual Response + Conc.

# Meter | DVM % Meter DVM % Differencel A 3
Zero 00.0 | .o000 | 00.0 004 .00t [.OHO| .OHC  |.400
Span 50.1  [.501 | 5.0 1509 |.509]5.09) .4%0 |1.597
Comments:

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

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

Span % Difference = Act % (ppm) -~ Exp % (ppm) X 100

Exp % (ppm!




C Site: EEMC - West, Kent, WA 98032

PRE AND POST TEST ZERO/SPAN CHECK k-

-nd’.t
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WSTG-Formll Rev 8/88

Source:

Zero Cyl #: j’32257

Certified by:

WOODSTOVE DATA SHEET #15 S el
Date: é@ﬂ% Analyte: S0, (15-4)
EX_HT Q000 Run #: |
Conc.00.0 ppm SO> Cyl Press: ;DC}{Eé) psi
Liguio HIE Date: _//0/93
ConC-IZIngpm 80> Cyl Press: SOO psi

span cyl #: (( 7907

Certified by: LIGUID QIQ Date: _M—z 3 -
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: X Flowmeter:

EPA Span Value = 2500 ppm 503

EPA Control Limits = +2.5% of 2500 ppm SOp = +62.5 ppm SO» T e

!Pre Run Audit: By: 5/(} Time: Q3O Temp: _.___._79 °F
Audit Results

-~ [Point __Expected Response Actual Response + Conc.

{ 1 # Meter DVM ppm Meter DVM Ppm Difference|! £ %
Zero 00.0 | .000 | 00.0 O).S 015 |334S| 33085 | 1,323
Span 50.7 |.507 | 1268 | S0 |:S30 (5467 3u.0677 | 2,845
Comments:

Post Run Audit: By: (1E_ Time: | 330 Temp: g, °H
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | DiFfferencel & 3
20.
Zero 00.0 | .0o00 | 00.0 CL.O |.010 {“gpy | 20.501 |.820
= 1296. -
Span £0.7 [.807 128 | S51.7 [.517 "4 | 28.520, |2.250
Comments:

+ Conc.

(2

Difference =
lero % Differece = Act % (ppm) - Exp % (ppm} X 100

Span % Difference

Act ppm -

Exp (Std) ppm

Full Scale Value

= Act % (ppm)

-~ Exp % (ppm) X 100

Exp §% (ppm)
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QUALITY CHECKS
DATA SHEET 16

Date:lp_&-i / @

Unit; FxX T 0000 Run:
Thermocouple Check:
T/C #1 98 B T/C #13 490 oF
T/C #2 7.8 °F  T/C #14 492 oF
T/C #3 72.0 °F T/C #15 L9 7 °F
T/C #4 T2l °F  T/C #16 440 °F
T/IC #5 72,7 °F T/C #17 S b oF
T/C #6 73.4 °F T/C #18 ML °F
T/C #7 72 7 °F T/C #19 °F
T/C #8 73,4 °F T/C #20 °F
T/C #9 ' 735 °F T/C #21 °F
T/C #10 23./ °F  T/C #22 °F
T/C #11 9.7 °F  T/C #23 70.2 °F
T/C #12 99 uf T/C #24 2192 oF
Thermocoouple Readout:
pretest zero and span check and calibration post test zero and span %o difference
ZERO —,2l  °F ADJ.TO 0 °F ZERO °F 005 =
SPAN su00 °F ADI.TO 0@ °F SPAN 20033 °F |15 -
Thermocouple Readout Pretest Linearity Check
0= ’ 0 oF  200= 2414 °F 400= 3%, 7 °F
600= _ 20/,0 °F 800= _&V.A _ °F 1000= /0,3 °F
1200= /98D  °F  1400= /30  °F 1600= ASH& - °F
1800= _ /7999 °F 2000= SO0  °F
Sample Train Leak Check Pre ~~ Post __ .~
Combustion Gas Train Leak Check Pre .~ Post
Tracer Gas Train (SO7) Leak Check Pre _ « Post_ .
Darft (Static) Gauge Zero Check Pre ./ Post
Scale Check
Pre 543,20 -~ 5332 = 10 -
Post _ 54%8.0 - 5180 =10.0 -
Stack Cleaned Proir to Test Run: YES NO /
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TABLE 1 ~—=—=—— RAW DATA
CLIENT : FX DROLET TEST No. : 4
MODEL : HT 2000 DATE: 29-Jun-93
F  r  E r E E EE T L R E A ek E A R R AR R R X  EE E R R R EE R R R T
TIME METER DELTA METER PERCENT  PERCENT SO02
READING H TEMP. co co2 COCENTR.
(MIN.) (¢ F) (IN. H20) (DEG. F) ( %) ( $) PPM
0 381.500 0.150 80 0.77 6.40 600
5 383.000 0.610 82 0.35 0.92 300
10 386.058 0.180 84 0.59 2.20 550
15  387.742 0.200 85 0.60 3.60 525
20  389.432 0.270 86 0.51 8.30 450
25  391.504 0.240 88 0.85 8.00 475
30 393.482 0.230 89 0.84 9.60 475
35  395.468 0.260 90 0.76 10.30 450
40  397.571 0.230 91 1.08 16.50 475
45  399.571 0.210 91 1.07 - 11.30 500
50  401.471 0.210 92 0.87 12.30 500
55  403.378 0.210 92 0.76 12.80 500
60  405.285 0.230 93 0.30 13.10 475
65 407.299 0.230 93 0.28 12.30 475
70  409.313 0.230 94 0.30 13.30 475
75  411.335 0.210 94 0.30 13.30 500
80  413.256 0.230 95 0.27 13.40 475
85  415.285 0.230 95 0.19 13.50 475
90  417.314 0.230 95 0.24 13.80 475
95  419.343 0.200 96 0.24 14.40 500
100  421.277 0.230 96 . 0.18 14.20 . 475
105  423.314 0.220 97 0.20 12.00 475
110  425.357 0.220 97 0.24 10.70 475
115  427.401 0.200 97 0.23 10.40 500
120  429.343 0.200 98 0.29 10.40 500
125  431.295 0.200 98 0.33 10.70 500
130  433.248 0.200 98 0.33 10.60 500
135  435.201 6.180 99 0.25 9.90 525
140  437.067 0.160 99 0.69 7.70 550
145  438.849 0.160 99 0.73 7.80 550
150 440.631 0.180 99 0.72 7.50 525
155  442.497 0.180 99 0.65 7.60 525
160 444.364 0.180 99 0.72 7.50 525
165 446.230 0.180 99 0.74 7.30 525
170  448.097 0.180 99 0.91 6.90 525
175  449.963 0.180 99 1.00 6.70 525
180 451.829 0.180 99 1.12 6.60 525
185 453.695 0.180 99 1.19 6.60 525
190 455.561 0.180 99 1.21 6.60 525
195 457.427 - 0.180 99 1.29 6.50 525
200 459,293 0.180 99 1.30 6.50 525
205  461.159 . 0.180 99 1.53 6.20 525
210  463.024 0.180 99 1.50 6.20 525

215 464 .890 0.180 99 1.50 6.30 525
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TABLE 2---RAW DATA

CLTIENT : FX DROLET

MODEL: HT 2000

METER CAL. Wt. WOOD
FACTOR (Y) ———-—- 1.028 BURNED (LB)
BAROMETRIC WET , FUEL
PRESS. (Pb) —————- 30.15 in Hg MOISTURE %
LEAK RATE | Wt. PART.
POST (Lp) ----——- 0.001 cfm COLLECTED
WATER METER
VOL. (Vlg) —=———-m 131.7 M1 VOLUME Vnm
TEST HC MOLE
TIME (MIN) —-———o 285 min FRACTTON

TEST No.

DATE:

——— . Y

— i ——— —

4

29—Jun~93-

21.6

18.963

0.5417

109.179

0.0132

Lbs

op

mct




TABLE 3 —-——=-

CLIENT :FX DROLET

MODEL: HT 2000

R 2 R X TR R T T Y Y R T

AVG DELTA

H @~ ——————— 0.20 in H20
AVG METER
TEMP., Tm —=————- 96 deg F
AVG PPM

802 = —m————- 509 PPM

FIELD DATA AVERAGES

TEST No. 4

DATE: 29-Jun~-93

AVG PRCNT
oo JR e — 0.86

AVG PRCNT |
C02 ——mmm—o 8.37

AVG BAL

CO2/CO mm——mee 9.79

a0

o

o




(ﬁu\
B

dscf/Hr
&
dscf /min

g/dscE
g/Hr
ILbh-mole/Lb

g/Kgdry
fuel

TABLE 4 —-———- CALCULATIONS
CLIENT : FX DROLET TEST No. 4
MODEL: HT 2000 DATE: 29-Jun—93
hhkdkkkdkhhhhhhhbhh bR R b hhh ek hRh R R kR RRd ko d gk dosh ok dode o o v b o o v e o o e e vk ok ok e ok o e e e ok
STD SAMPLE STACK GAS
VOL. Vm(std) ----—- 107.52 dsct FLOW Qsd —=—=—=rmw- 571.275
9.52
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 6.199 scf CONCTRT. Cs —=—=——- 0.0050
PRCNT PARTC.EMISS.
MSTR Bws —-—————- 5.45 % RATE E - =~=——=== 2.88
BURN MOLES OF GAS
RATE BR —-———-=—=—=— 1.67 Kg/Hr PER Lb WOOD Nt -- 0.40
CO EMISSION PART.EMISS.
RATE  -—~=—w—- 163.57 ¢g/Hr RATE =~ —===== 1.72
&
97.83 g/Kgdry
fuel




TABLE 5 —=—=-- PROPORTIONAL RATE VARIATION

CLIENT : FX DROLET TEST No. : 4
MODEL: HT 2000 DATE: 29~-Jun-93
L L T Y Y L Ly L]
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti v PR AVERAGE
5 910.4 96 100
10 925.6 97
15 930.9 298
20 890.2 94
25 933.1 98
30 937.6 99
35 939.7 29
40 941.0 29
45 943.7 99
50 942.8 99
55 945.4 99
60 944.6 29
65 946.9 ~160
70 946.0 99
75 948.9 100
80 948.1 100
85 950.5 100
90 950.5 100
95 949.6 100
100 951.9 100
105 951.7 100
110 953.6 100
115 954.1 100
120 953.3 100
125 957.3 101
130 957.8 i01
135 956.9 101
140 959.1 101
145 959.5 101
150 959.5 101
155 959.1 101
160 959.6 101
165 959.1 101
170 959.6 iol
175 959.1 101
180 959.1 101
185 959.1 101
120 959.1 101
155 959.1 101
200 959.1 101
205 959.1 101
210 958.6 101
215 959.1 101

220 959.1 101




225
230
2135
240
245
250
255
260
265
270
275
580
285
290
565

059 .1
055 1
o0 1
ono 1
059 1
950 1
955 &
555 ¢
955 1
559 .5
055 0
055 5
P

101
101
101
101
101
101
101
101
101
101
101
101
101




~Dry Gas Meter Volume

WETS—Form.

MPUTER INPUT DATA WODDSTOVE DATA SHEET #1
Client____ FX COLET
Client Address____ 1700 | EONHRAPMEL

X Queeec, Queeec . Canmon __GIN B9

Client ' e SiH- 50L,5 - ,330 .
Project No. Model Na. At 2000
Run No.____!—l. Date of Test__ (p]24#3 Est Grams/Hr
Stove Type: CQCat Non Cat__X Pellet

Data To Be Submitted To: Oregon___ Colorado EFA

Burn Category: Low (<0.8 Kg/Hr)______ . Meg Hi (1.26 = 1.90 Kg/Hr)
LLTISMax (31.9 Kg/Hr)

Med Low (0.8 = 1.25 Kg/Hr) —_
Fusl % Moisture (dry) 2%'400"%(94_5_15) ’8: C?(’,C-"fj - %
(C0.00) (Data Sheet #10)
8tack Static Pressure L 0ES- "HoQ
(C.C00) (Data Sheet #12)
Baraometric Pressure 2015 - Mg
(0CG.00) (Data Sheet #2)
Temparature (Avarage Room) Combustion Air 6’ “:‘\ -~ oF
(Q0) (Data Sheet #14) Lff
Flue Gas Moisture g’ 6U")'1’ %
(0C.000) (Data Sheet #7)
Ambient Moisture nE A
{0.00) (Data Sheet #8)
Etove Weight L’%T l1bs
(NO0) (Data Sheet #8)
- Y. 2~ o
Stove Temperaturs Change L= °F
(O00) (Data Sheet #14) o
Particulate Emission . 07 /8 ._gr/dscf .

(0.0000) (Data Sheet #7)

Fuel Higher Heating Value (dry)
(CO00) (CTYE Sheet)

Fuel Type: Wood: x Pellets:

Total Fuel Consumed During Burn

8(9%7 8TU/1b

2)'('/_?- ~ _lbs

(00.0) (Data Sheet #8) ' ,
A 4 o
Tatal Particulate Catch £ [;b/i 7 Zl g
(0.0000) (Data Sheest #6&) /
H20 Captured } 5 l '—7 -~ g

(00.0) (Data Sheet #3)

109, 179 - e

(00.000) (Data Sheet #2)

. 02% i Post Test Leak Rate a;-’h)f? l-"’CFM

Dry Gas Metsr: Y Factor:

-"1"5 N R S L
SRR o -
HE. '




ﬁﬁ\mm\

Mater Box Data Shezet Page # 2 Page m____l______ OF
Meter Rox é_‘l’j__ Y Fackor a_,‘,j_/_'?_-‘:?_c:)-‘__ Hviide _F_ff___ e e
. 07w Ruars :1._W Dates LT T
Leak Ghecks: - i HE § ARSI eretorcer: oo Qf
O o 1= I C O = i 1
TIITT v HE @ ITTTT ofm
Irnject BO& & 100 co/min NMozzle: Meobe B 358 " o
Imitial Veoelume: _[___5_9_‘)______“
ROTG PREDSE: M_L-_Q_'____.'}_____ Samplivg Ratio @ _ -’%_m_____ 1 BAROMETER BQ__ﬁ
M TIME METER SAMPILE STRCH GELTH METER BE ROTO PUMBP
READ I MG MOCF DSCEFM i TEMR [pwii TEIR vact
0| 035 | 261800 | —— 16,820 | s | % oo &0 |10
051 4o 12383000 — 1599 | () R 1300 | 82 |50
10]  JSRRL,0ST |R96.0SY @30% yie SH 1550 59 110
15 S5 287042 (DY I LS | 20 9% 1s2s 185 |
zo|  sTRed IRz |RET 432 ‘).m 2F L Sh 1Yso 36 11y
25 fjon 12750y 1331 suy 1qu 29 18§ s 188 (29
200 &5 133,482 1393, 4820232 1 223 1% Y5 g (290
350 o X8 4G9 RES YGE] T.o70] 20 190 149%0 190 1o
40 -~ 1397.57] i=97.47 /11205 .23 91 U715 q 20
480 . 1Re9. 570 139957 6 84S 1 21 141 is00 14l 2.6
S0) oo oAl (et T, 832 1 | 21 QZ 1500 192 120
% L0 403.37¢ 140318 1L, %33 | .2/ 192 1500 | 92 |20
ROTO PRESS: _[93 __170TALe ¢IR0.%01 (3.00 |loso | BAROMETER: 3019
€0l /T (408,295 1S 293 0% |1 23 | 3 s en 70
85) <o 407293 |407.297 11,104 az_b 219583 120
7ol 514092312 40933 il . 22 | 99 TS| 534 (o0
75| =0 (L33 14 3RS Loy | 2] DY 1800 | 99 129
80| 55 14({3,25061413.256 2SY ! 23 1 IS 9IS S9S 126
85| 1200 148, 285 | 418,285 7S 1 123 145 |915 195 120
00 oL (43 Y Y L hIsd ] 23 L as |9aS 9y |20
95 10 | 417343193 1 ,8d T 20 Y500 L 9 120
100) o MRy 20277104 | 23 1L 90, 1475 19 120
105} 0 (423,309 43 304 1 1,428 | 22 9 s TF 120
110) 75 Y289 35S F|HY2S ASF 122 1 22 1 97Y 1915193 (2o
115] 2o Y7240l 149270.401 1 6. T | 20 1 9F %00 |9F |20
TOTRLS: (8, 796 | 2:64 | (142 |mex vAace = |——
TOTAL CU FT TOTALS: | 32, 53 S5 Ll 129718 BRy e




2

Mets=r Box Data Sheet Page # 2 _ Page 4 af
Metar Box 5/ Y Factor __L;::’.?:&_ Unit: X -
Leak Checke: i " Hg @ _‘_‘i%?_—_ fm Run: __L’__, l.'ifate: :0 299
' T=a_ " Eg g:f_f{,:: g;fm" Operator(s): (&) ¥
“ Hg @ _____ cfm

Inject SO2 @ 100 co/nin Nozz=le: Probe @ Z/8 " aod
Initial Volume: /:SOO
ROTO PRESS: __[. 0> __|Sampling Ratio : _|9 ;1 [BAROMETER:30.(2
™| T | WESRRRs | CREEE" | BEER | "5 |NEE| SRR |TERR |GHEE
120| 1225 Y29, 393 42934 (Y .20 198 |s00 |94 2.0
125] Y 434,295 |H3L29S 162496 | .20 |98 500 199 |20
130 Yg |433 246 14332981 (3496 | 20 198 |s00 198 2.0
125] &5 |das.zol 435201 1643 1,15 99 1525 199 2.0
140|  s5|y37 0063 |30 GdZ2 | | 99 1550 139 |20
145] 200 433 849 {432.4ud | bazz ) 0l 199 Issp 199 120
150 /<5 {yudn. L3 1940 6311 LHIS | 18 99 ls2s 199 120
155] ) yu2.497 |42 497 [ D [ 18 49 Is23 1499 120
160f < lguy 3,4 Jdu8 3y [ L2 | 18 1 ga §s28 1499 12.0
165 7o |4y, 23p |H46.230 1L YIS | 18 99 1525149 12.0
170 25 1409 097 144,097 11, 413 .19 qd 1525144 12.0
175] )230 |uud, L3 1449903 e | 18 [99 |s251a3 2.0
ROTO PRESS: _ 1.0}  (7OTARLE :{ 717.3731 7.9 1198 | BAROMETER: 20.12
180| 35 |uysi.929 1451.829 1L YIS | .18 Q9 825199 124
18] 40 453 (LGS (9539516415 | .18 1499 [325 199 (2.0
190{ 45 455,50, [4553061L.AIST .18 149 [325169 170
155{ 50 [457. 427 | 4s7.4927{L YIS 18 99 1525199 2.0
2oo] s< [439, 293 1459293 6491S | .18 199 [525 (99 (2.0
208 1400 Jup) 139 [4LIIS9 1G4S K 99 |525 1499 (2.0 |
210] 08 413,024 [443.0241L 1S 1% 199 1525199 1201
215{ o Juuy 290 (HLY Q0T US| 18 1QG [s2s1 4G9 120
220| 1S 1400, 180 J4LLTISLI LIS | 18 49 1322199 120 |
225 20 [|40,8.4622 1496822164915 | j8 149 1525199 12.0
2z0| 725 |u7p.d9% [H70.M88 L 4IS 18 199 (825149 2.0
22s] 30 [472. 354 |412.354 1 LAIS | 1% [ 99 [525199 12.0

TOTALS: (1L.980 | 2.1LD | [1gR |mAx vACC = | —
TOTAL CU FT] — — TOTALS: | |SU. 353 4. 340 {2373 |AV BP:




Meter Box Data Sheet Page # 2 Page 3 of 3
Meter Box __SH ___ Y Factor _L_QE_%,__ Unit: FX KT 2000
- 2,
Leak Checks: _JL.0 " Hg @ 002 cfm Runs —“)ﬁ—_— Da:be: E%}Ao}aw -
' _1;5:_: u Eg :__; :__th: gg: Operator(s) = _ (W) DX
_____ " Hg @ _____ cfm
Inject S0z @ 100 coc/min Nozzle: Probe @_3/8 " od
Initial Volume: 1500
ROTO PRESS: _1.0C___|Sampling Ratio i __iﬁ_____ + 1 |BAROMETER: 30 {Z
MN | TIME METER SAMPLE | STACK | DELTA |MeTER| So= |RrROoTO |PUMP
READING |[. MDCF DSCFM H TEMP | PPM |TEMP |VACC
24011435 {074,220 | 474.2200 1, 413 | .12 90 | 525194 |20
245 uo Ul 0%l [976.0% | LYS | 1R Qa |325 1199 120
250 U5 |4y1.952 {477,932 L. 1721 Ao A9 |55¢ | 99 (2.0
255] =p [U99.734 1479734 [ U3 ] 1% 9q Is25 1499 12.0
260| 55 [49).L,01 Jadrbor L3 18 190 5250499 (2.0
2651 1500 fME3. 8T 193 LT 1, 3 ] 18 qq |525199 126
270 oz | dgx 3d|MEs BRGIL 1T Al Q=50 199 |20}
275 1o M7 NS JHRTANES L 12 Hp g |s5014949 |70
280 15 M9.247 [M3%eT L i! Al 40 {5501499 (2.9
285] 20 |440. 679 1490 1,791 (,.12) b ] 99 |ss0 199 2.0
ggo| 7% | =58
295 LZ. 10 1,700 (940
ROTD PRESS: _________|TOTALS =] 220 270! 11,700 |55 <|BAROMETER: ______
z00 Qlp
305
310
315
220
325
320
335
340
345
350
355
TOTALS:| Qly~ [max vacc = (K 0
ToTAL CU FT\ NG \79 | TOTALS: | (b, N 202/ [R5 |AY BP: NS




WET6~-Formj
Revi2/s

MOISTURE SHEERT
Heodztove Data Shees £3

Moisture Determination

Balancev/ Balancsa /fg
Initial: Level Zaroed Ooit: + *
FPinal: \/ —_— i Run: L/

IMPINGER #1 Dace: G-2?’<?5

Final Weight GDCQS,f}
Initiagl Weight f\;(.oé,< . grams

Net q-7 .Z / grams

grams

Technician(g): Initial: 5 .

4
Final. CuoJ

Approved By:

IMPINGER #2
Final Weight (a Q. Z

— o
Initial Weight <7 % grams

Net 2 7. L‘! ‘/ grams

IMPINGER #3

Final Weight 45% '{

grams

grams
Initial Weight é%ga“ﬁb : grams
Nec Z 5 - grams
IMPINGER #4 (SILICA GEL)
Finai Weight CZ O (9‘ 5 gramasa
=
Initial Weight "X 7 {,. %v/' grams
Ne: q . (0 grams
v
TOTAL MASS OF H,0 caprurep | 3).7 grams
Scale Check: 295,05 = 2750 g Front Half Pilter # 443i°
590.0g = <o g #
885.0g = it g

Back Half Filter # Holy A
Notes:




W8T5-Form%,Pg2,Rev1 /90
WOODSTOVE DATA SHEET #4-13 INITIAL FILTER WEIGHTS (TARE WEIGHTS)

— 1
Into Dessicator: Dateﬁ)fZ’”quimeloao By DK Front Half Back Half;‘i{‘__,__

£ ‘ ]
+ Manufacturer: SE,S size:|lom Lot.No.:ZB Q0] Grade:azs g]gs& '
' 9.2cm : :
fFilter| First Second Third

# Wt Date]| Time | By | Wt Date|{ Time| By} Wt Date | Time | By

HUIF L g af eh Lo il L0241 %z | reus | ol
WM2F | paag | e/ | jprtLic] G488 | 7N | ol | T

-

widF | pgealish | g Rl L3771 7 liesg | /.
U F ) dpep il pepg bl 7084 1 1 Jwse | b
H4SF L 2o | tell] yodolin] 7002 | | |ienz %
WLF | 990 e [ oo Jewe] QA | © [ sd | |
SHTF (702> Vi | indx i T 05 L
YU8F [, 7079 Jirii [0z | L T0T D {1059 L
SOOF § /004 Lipli] ioou | L] BAR2 | Heo 1v L7
HEOF1,TI0Tg |lef) {roa5 |LW] J080] N [ 1102 | N L~

Y B B3Ygelle ) fyeag L LTS (Y2 [ 1124 |OK
W2 B 37300/ | b Ll 3725 1 N\ 112G [\
W3BL,3790 | el e e [ LALRTTL T ) [0
OB BT79 (el | yong /w377 | L2 ] ]
W2 B 2738 | Wil pas (LR RT3 | Y|
S B 20200 LA = i 373 PR/
TR 3785 tpli | o2 0] . 3150 RS 1 Ve
H98B1 . 3740 1 w33 L3RS DI ojnwdo | |-
YA 3] 3798 bt lip=g w3726 ] [ T082 {1 |
US0BY, 3401 ol ioa=] il 379 | > [nyd] \ |-

Checked by A :)t/;é‘,( %/,é&/j@é/ Date::ﬁ?@/i? Time /&709

NN

J [‘,!J

).

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
Filter # WT Date Time By W B DB % RH Date Timel By
S0 1 Y Ld, 19D L

L2118 | ysx Wz oy (DK
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WOODSTOVE PARTICULATE CATCH PROCESSING

mit: £ P oeoo

WOODSTOVE DATA SHEET # 5 Run: ¢/ Date: (.79, O3

Technician(s): £¢)

FRONT HALF

. | v
FILTER #: H4SF / BEAKER §: 00 FINAL WT:_ & &,/ DY -
FINAL WT: L 1929 ‘4 rg ml:_ &0 TARE WT: __O&./37Y ;_,.g—;/
TARE WT: A0 Yog desc: ACETONE NET WT: D330 . g
NET WT: L DBEZ g _
FILTER #: BEAKER #: FINAL WT: g
FINAL WT: g ml: TARE WT: g
TARE WT: g desc: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE
USED IN WASH SO ‘mi
BACK HALF
; . R
FILTER #: 44965 _~  BERKER #: 407 FINAL WT: (O{p, Die 7~
FINAL WT:__ L &&7%73 " g ml: TARE WT: | ple. 40778 VG,
TARE WT: 378 h’.’.'g-/ desc: ACETONE NET WT: 1S H gy
NET WT: . 1093
FILTER #: BEAKER #:_ 707 FINAL WT:_95. ”]WC}J{g
FINAL WT: g ml: 75 TARE WT:__&}&,77324 Vg |
TARE WT: g desc: METHCHLOR NET WT: L0295 g
NET WT: g
4 3
BEAKER #: 71071 FINAL WT:
ml:_ |50 TARE WT:
desc: H20 NET WT:
10
BEAKER #: FINAL WT:
ml: 15U TARE WT:
desc: H20 NET WT:
BEAKER #: FINAL WT:
ml: TARE WT:
desc: NET WT:
BEAKER #: FINAL WT: g
ml: TARE WT: g
desc: NET WT: g
— TOTAL VOLUME OF ACETONE s ,
( USED IN WASH 2 - ml
TOTAL VOLUME OF DICHLOROMETHANE
USED IN EXTRACTION 75  ml
TOTAL VOLUME OF DISTILLED L, _
200 4

WATER DRIED

PRTCATCH




Uriit : F;Y- }%T”Q}QD{D

WOODSTOVE BLANKS PROCESSING

WODDSTOVE DATA SHEET # SA Run: L{ Date: @}2@}5}5
BLANKS DONE : _(_0_1_15 93 Technician(s):  (A/
BEAKER #:_m@_____ FINAL WT:_)0%.9002Z g~
200 ml ACETONE | ) TARE WT:_ 10%.%99¢ g -
FISHER ORTIMA LOT #: 324054 NET WT:____, 0004 o’
2 ) ‘
EEAKER #:__ I FINAL WT: 10b.20LO o
ASm1 DICHLOROMETHANE TARE WT:_10L.30854 _ g
FISHER OPTIMA LOT #:_ 410732 NET WT:____ .000lk g
EEAKER #: __ L FINAL WT:_ l0bAL3T 4~
200 ml ISTILLED WATER TARE WT:_JObL . G035 o’
Bonrres Peoguern Ceonpen NET WT:___ -O00Z _ o

EEAKER TARES  INTO DESSC: TIme: 0900 DQTE:_LQ_’[_L?_]_Q::____

BHKR # 1ST WT TIME END WT TIME SRD WT TIME 4T WT TIME

joazaar)| 1> 108.9998 |10y |

k. %3550 oy 1663054 [ 1246

t

Ol el D] i his 106,935 | 104S

O | D

SCALLE ROOM GC : TARES SCALE Rudh GC :‘FINQLS
DATE TIME BY WE DE T DATE TIME BY WHR DE Y
(17 GHO | L] S fisg | Wiy Yl | OK | DT 14Y
e 1oH 2 DK. | Sks | o8 |47 plls Ao (T LIL | SA | 770 {4

i

BEAKERS: FINMAL WEIGBHTS

BKR # IN DSC TIME 18T WT TIME ZND WT TIME- SRD WT TIME
A (/1) | 1032 ]108.90011 928 |ipgde0al )0

! | (s 1 1531 106.3059) G 230 DL 301N )4

L C 1w [ozefovaead] Aax i, 9039] 914

EKR # 4TH WT TIME STH WT TIME &TH WT TIME TTH WT TIME




Unit:
Run:
Date:

F/

=

leiz26143

NET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6

Technician(s):
WSTAPPl-AppDocl9~page2
Rev 6/90

goad -
e i,

. by, g
Blank Audit: By: M%ﬁu‘?}
/

Date: é//S/QS

Blank Calculationst

Acetone: OOGL‘ g‘/; 200 nl = 0000 02 _g/ml/
Dichloromethane: .OOOLD g 3 75 ml = AQO 00 OQ g/mL”
Distillted Water: LO0D07Z g’ 200 nl = ,00 00 Ol g/wi”
Front Balf Catch: S
Filters: DA xg - I ( .0000 g) = O/G Sy
Total Catech . No. of filters Blanmk Value/ Net Catch
/ filter f
oy b
Beakers: , D%%Cﬁ‘g - =0 C .00 OO OZ g) = Oﬁwg"g
Total Catch M1 of Acetone Blank Value/ Net Catch
ml of Acetone y/
[2.12.7
Total Front Half Catch i
Back Half Catch: jﬁ //”
Filters: , ) D4R 4 - ) (  .0000 g) = . /D937
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers: V/ S
1. Acetone/Impingers: —_ ;- v
NSk g - J15 - 000002 &) = . 152
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
000\ .
2. Extract/Impingers: ,
L D25 - 75- C.000008e) = _ 02T
Total Catch ml. of Blank Value/ Net Catch
~ Dichloromethane ml of Dichloro-
V/ methane V/_
3. Water/Impingers: e - :
LBl g - OO (000001 &) = /6%
Total Catch ml. of water Blank Value/ Net Catch

ml of water

Total Back Half Catch
Total Catch
% Front Balf

[‘_..,'—*' s
HT 2500
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Miscellaneous Test Data Sheet Page # 8

Unit: FX  HT 2000 Run: _ 4 Date: Lo:)LO/CL
Test Chamber Air Velocity Start: | O I Stop: O avg:| O '[
: Start: WB: DB:. [ = ;0 |% RH [ .= |%H20
Wet Bulb / b kD 1l S ] | 1.5
ry Bu
Y Stop:  WB:| /.o [DB: '?‘;(_p“: 20 7% RH o I'SHZO
Average % Relative Humidity| 24,5 Average % Ambient Moisture: | ];\53)
Empty Stove Weight: 4q7 1bs
Empty Stove Weight w/ Stack & 0il Seal: Wet: 5354Z“7 Dry:| 53¢,.3
Kindling Weight: Paper:| ,3 lbs Wood:| &3 |lbs
Freburn Fuel Wt:| (9 ¢ 233 | Total:| 762 -] 1bs
Total Kindling & Preburn Fuel Weight ( Wood Only) ==> Total: 237.5- | lbs

— Coal Bed Weight: RANGE:| 5./, |- A~,| lbs  SCALE:[&Y4],7- |-[24h = .]|1bs
. Upper = .25 % fuel Wt S [ SHL.7 H0.7 .

" Always round DOWN to nearest tenth '
Lower = ,20 x fuel wt Actual Coal Bed Weight:| 4, }_ |lbs
Always round UP to nearest tenth , _
Maximum Coal Bed (( T + 5/"{7‘{’ 1/2).25 = /,;4 - 1lbs
Weight Removal Upper Lower :
Test Fuel ( .75 x 1.5 Xx 5 " spacers ) = /& |pes
Dimensions Length in inches No. pcs Wt. in 1lbs % of load
2 x 4 N ;‘) :’l\/r"""‘ A /«2 .."\:'//':"Si
4 x 4 /s = 214 D50 -
Test Fuel Weight:|J|. !,. |1bs
Estimated Dr il = R4 2, JPILE 60 —
Burn Rate L = _— X === = | b,
Calculation 2.2046 aer)
Time Kg/Hr
Estimated EPA Heat — =
Output in 19,140 X —“”3—— X s - ]= 29,“35 -
BTU ‘s / Hr 100
DBR BTU’s/Hr
~~EPA Default Efficiencies: NON-CAT: 63 CAT: 72 PELLET: 78
~“NOTES: 70372
4= aso

125 = 3¢



Urnit:

FIRE STARTED:

WARM UP AND PRESURN:

EX HT 2000

WOODSTUVE QPERATINGE DATA

(O

Runr:

4 ——_ Date: [y IQQ /93 Page 9

at start af

PSTAEDSD)
PRIMARY AIR: s&t wide aspen for all warm-
then set bto __ o
i

up/prebdurn fugl charges.

oreb

SECONDARY AIR:

urm.

Af

CAT BYPRAQgs:

A

CHARCDOAL BED PREFARATION: raked aﬂd.leveled prior to each warm-—
PFicr to locading last fuel, waked andg

up/preburm charge. At 1 i{E mir.

sS&8c.

O minrn

. e e s s e g

or first 5 min.

CAT BYPARSS:

s it e g e s .

*

A

then set to ruan

ar te=st

leveled. In stove =
TESET: Door Wide Open durinag loading U
PRIMARY AIR: operned full_ f
setting 27 %@
SECONDARY AIR: Ak
FAN: ONXOFF during warm—ug
OFF firet 20 minutes
Fan speed set at A 1oH

WCOD DATA:s
SIZE
PREZURN: _2X4 Marnbe/ Tacoms
TEET: _2X& Paciwosd
Lp e Paizivmsog
PELLET FUEL APFIHt

MILL GRADE

EEQUF? during preburn
ﬁiEDGFF balance 27 test run

KINDLING: a mix =T the Irades listed below

Std or bt

All grages WCLE rules

WARM UP INFORMATION:

ALl

pre-~aurn/warm up fuel piscz

Wairtm

wam

WL

wWarm

WaTm

uo/s preburn
up/ orefurn
wos nrepurn
up;preburh

U Rraeburn

fuel
fuel
Fuel
fuel

Fuel

charge

charge

charags

]

#2 o Bt
#2 o bir

SPECIES

=, arn D fiyr

-
KJ3 irnches.

NETR 3ither or
. —__éLf__ lhs added at
¢ _isz___ lhg added at
________ ibs added at
(e 1b= agded at
ib= added at

—— — — e . s iy

1E20 ]
095 .

e e e e st iy S



£

Unit: FX HT fielelen

Run: &
FUEL MOISTURE Dates__[p]301632
WOODSTOVE TEST DATA SHEET #10 Technicians S
_ WSTl-Form/-Rev1l/89
70 oF Correction Factor: . O

Room Tempersture:

NOTE: Record readings to the nearest 0_.5% moiasture
. No P//

Uncor Values are corrected for tEBmPerature: Yas

Time Test Fuel Moigture Eﬁﬁdingﬂ taken atsx 93p

Calibration Checks: X Y 12.0_ /2.0 22,0220

#c Top Bottom Side P:f.e::s.‘.'m;—f
# Dimen | Use Uncor { GCor Uncor [ Cor Uncor | Cor Carrecteg :
1 vk § OS5 WA VIS 1/23 | /.5 1/23 | 11933 -]
" |
: |
s bixhes | P | Zzo 12410 1205 1335 1 2o be] | a2900.
s BvAE NP | 8,5 1200 1190 1567 16D 130 | 26,133 -
6 WYNENP | z10 1229 1 21.5 1035 [0S 1209 | 32,933~
7 (oo, 367
8

9

10

11

12 Jd T | 30,5 1234 1220 14 1205 1024 1| 22967 -
13 Jod, T 1805 |24 1208 1235 | 21,0 [229 | 25,933 -
14 |y — | 220 2 1220 104, Z 225 1 23.900 -
15 [hd, = | 00 2%/ | 2LS. 1235 | 22.0 1291 | 23 900 -
16 kit T lz.s 1235 1210 |29 | 215 lass | 23.300 -
17 /171, 600~
18

19

20 |Feem |7 | Q05 1224 12400 1229 o006 lae | 22367

indling Precest Fuel Test Losd
/1933 | S22 -q |23.400 - 4
/.t - /9.949f V4 /ﬁ?és”ﬂ

% Moisture - Dry Basis:

%2 Moisture - Wet Bagis:

To obtain Wet from Dry: 100 X 7% Drv Rde, = % Moigture, Wet Basis
100 + % Dry Rdg.

Acceptable Renges: 16-207 wer; 19-257 dry
(17.5 - 22.5 on Meter [Uncor reading] at 70°F)

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




Undz: _ EX HT 5000

Runss ~ —
WOOD DENSITY DETERMIRATION Date: Gl 90>
WOODSTOVE TEST DATA SHEET ¢11 Technician: ¥ - .
' - W5T2-formlil-Rev 6/9¢C
|
Wood Piece: Nominal Dimensions: 4/ x ﬁf X 3/2 .
Depth (D). Qo ¢
Width (W), ng’ em
e
Length (L); gag cm :
LbS  cnm _
Q75 cm Length X = 2‘73 em
2 72 em —
Volume: ZOS, isq . em3
D IwWxL
MOISTURE, Room Tenperature: e °F Correction Factor: .

Uncorrected Meter Readings Corrected fpr temperature:Yes o L

NOTE: Record moisture meter readings ¢p the pesrest 0.5%

Uncor Cor Avg % Moistuxe {Dry) ) Slo 7’-1

Top: 0.0 218 % Aug T Moigture (Wet) JE’.L{D.’ %

Botrom: | 20,5 | 24 %
Side: 2,15 &3:5 A Scale: Leveled In e Out v

9;)&"7:1 Zerued_: In L~ our

Dry Weight: 2% 52 g

% Moisture Dried Bagis: l"‘l.to%4‘2«z
[1 - (Dry Wt § Wet Wt)] X 100

X:

P

o~
Wer weight: r\._»m:x,;,h‘;‘} g

Date Time Termp
Into Dryer e /24/93 g3 /3 or
1030 S oF

Out of Dryer T, 193
(Minimum Time in Dryer: 24 hrs.) Minimum Dryexr Temp 1009C (212°F)

Density « D352 g $ 705.5597 en3 = . 3G4Gn . g/cm

(dry wt) (volume)

Pellet Fuel Moisture Content Determinastion

Tare Bezker Wt. :4

Wetr Wt: g - : E = g
Tare Besker gt Net Wer Wt.

Groses Wer Wt.
Dry Wte; g = _—2 g
Gross Dry Wt. Tare Beaker We, VNetr Dry Wt.

% Moisture Dried Basis:
(1 - (Ner Dry Wt - Net Wer Wt.)] X 100
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK . *
WOODSTOVE DATA SHEET #15 ,

" \Site: EEMC - West, Rent, WA 98032 Date: al62 Analyte: 09 (15-2)

Source: E X HT Q000 Run #:

Zero Cyl #: 1132257 Conc.00.0 % 0, Cyl Press: _ 000 psi
Certified by: Liguid Ale Date: la,//o,/as

Span Cyl #: _6540875 COnc._[Z_._S_%__gz__ Cyl Press: QOO psi
Certified by: MAaTHESON Date: i/LI/QL

Analyzer: Make: Teledyne Model: 320 Ax SN: 37465

Range:_ 0 ~ 25.0% 0, Analyzer Output: 0 - 1.0 V..

Flow: 1.5 scrH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% 02
EPA Control Limits = + 2.5% of 25.0% Oy = + 0.625% 0,

re Run Audit: By: DK, Time: 435 Temp: _ 17| OF
Audit Results
Point Expected Response Actual Response *+ Conc.

{‘}. # Meter DVM % Meterxr DVM g Difference{ & %
kero 00.0 |.000 | 0o.0 | 00.0 |.00) |-017] 017 - 0L 8
Span 12.8 |.512 [i2.8 | 128 813|208 <085 |-407
Lomments: Teledyne®2 Cyl & Exp $ Act % Adj to + A3

‘Fost Run Audit: By: NE Time: 193 remp.: K2 oF

Audit Results

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

00.0 000 | 00.0 001 DO31,0331 . 033 130
12.8 [.512[12.8 |12.7 SO 2.0l = 1
+

! Teledyne# 2 Cyl & Exp % Act % Adj to

0
s

* Conc. Difference = Act % - Exp (Std) ®

{”’“‘g‘o % Differece = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value .

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




e

PRE AND POST TEST ZERO/SPAN CHECX
WOODSTOVE DATA SHEET $15

Site: EEMC - West, Kent, WA 98032

Source:

FX HT 2000

Run #:

Zero Cyl #§: Tl§225'7
Certified by: _L__IQUID Q <

4

Date:hﬁ@ﬂgg3 Aﬁalyte: co (15-3) -

Conc.00.0 & CO

Cyl Press: =000

psi

Date: !2 ZIOZQ&

Span Cyl #: Q_S Y0875 conc.5.0! 3 co Cyl Press: KO0 psi
Certified by: HFWHESON Date: _L‘/N/QIS

Analyzer: Make: Horiba Model: PIR~-2000 SN: 408005

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

Flow: 1.5 SCrH Measured by: Rotameter:_X  Flowmeter:

EPA Span Value = 10.0% CO

LFA Control Limits = +2.5% of 10.0% CO = + 0.25% CO _ [

re Run Audit: By: D,K Time: qLiO Temp: _ | | OF

Audit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM % Differencef A %
Zero 00.0 | .o00 ] c0.0 000, | 000 [DoO) 000 DO
Span 5.l 1.50! |5.01 S50.2 1.502 50200 .00 200
Comments:
ost Run Audit: By: Q);i Time: | SUD Temp.: %2 OF
r Audit Results
foint Expected Response Actual Response + Conc.

# Meter | DVM $ Meter [ DVM $ Difference{ & 3
Zero 00.0 | .000 | 00.0 CO.0 [.001 [.0\C| . 010 6o
Span 50.1 501 {801 | 500 |.300|8.000 - 010 |- 200
Comments:

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

Zero % Differece = Act % (ppm)} - Exp % (ppm) X 100

Full Scale Value

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




WST6-Formll Rev 8/88 -

PRE AND POST TEST ZERO/SPAN CHECK : 3

WOODSTOVE DATA SHEET #15%5 - . e

(\ Site: EEMC - West, Kent, WA 98032 Date: {4}2G/93 Analyte: SO, (15-4)

Source: EX HT 2000 Run #; L’
Zero Cyl #: TIBZQS‘T Conc.00.0 ppm SO Cyl Press: _JOCC psi

Certified by: _ | [QUID Bie Date: JQ,ZLO,@ZL_ :

span cyl #: (C 79070 conc.[Z8pem 50, cyl press: QOO psi

Certified by: L}GUID Q!E Date: _2[214?_5__

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

Range:_ 0 - 2500 ppm S0, Analyzer Qutput: 0 - 1.0 v.

Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:

EPA Span Value = 2500 ppm S0O3
EPA Control Limits = 22.5% of 2500 ppm SO, = +62.5 ppm SO,

re Run Audit: By: QK Time: qus Temp: "]} OF
- Audit Results '
Point Expected Response Actual Response + Conc.
{-\*"? # Meter | DVM | ppm Meter | DVM | ppm | Difference|l £ &
“lzexro 00.0 .000 00.0 00.7 007 (1249sH] 12.95) 518
Span 50.7 |.507 | 1268 | 50.9 |.509 (%} | 9.392 |. (L2

AComments :

Post Run Audit: By: QK Time: )SLJS Temp: polrA OH
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | Differencel & s
Zero 00.0 | .000 | 00.0 OL.O |.010 [20-30l] 20.90V |.Q7D
Span 50.7 |.50T | 128 | S50, |.50b|'%% | | 9uj Ol

LComments:

¥ Conc. Difference = Act ppm - Exp (5td) ppm

~%ero % Differece = Act % (ppm) - Exp % (ppm)} X 100
. Full Scale Value

Span % Difference = Act $ (ppm) - Exp % (ppm) X 100
‘Exp % (ppm)




QUALITY CHECKS
DATA SHEET 16

Unit: X HT Q000 Run: 4 Date: /2903
Thermocouple Check:

T/C #1 A °F  T/C #13 9.7 oF
T/C #2 mns °F  T/C #14 70.2 o
T/C #3 7.9 °F  T/C #15 NS oF
T/C #4 Y/ °F  T/C #16 (o] °F
T/C #5 7,9 °F  T/C #17 633 oF
T/C #6 72/ °F  T/C #18 7, 4 of
T/C #7 718 °F  T/C #19 0,8 oF
T/C #8 220 °F  T/C #20 °F
T/C #9 ' 72 7 °F  T/C #21 oF
T/C #10 7249 °F  T/C #22 °F
T/C #11 . °F  T/C #23 70,9 o
T/C #12 70,8 °F  T/C #24 /0.7 of

Thermocoouple Readout:
pretest zero and span check and calibration post test zero and span % difference

ZERO /4 °F ADJTO O °F ZERO .23 °F ,Di5S.
SPAN J¥0.& °F ADJ.TO gied.¢ °F SPAN 2004,2 °F L 210

Thermocouple Readout Pretest Linearity Check
0= o) °F  200= SOLF °F 400= 990  °F
600= /0,2  °F  800= _$0/.Y  °F 1000=_ /060.4 oF
1200=_//98.2 °F 1400= _/3992 °F 1600= _/ST9§ °F
1800= _/Jp0.2 °F 2000= Q0DC.0 °F

Sample Train Leak Check Pre_ / Post o
Combustion Gas Train Leak Check Pre /~ Post -~
Tracer Gas Train (SO7) Leak Check Pre .,  Post
Darft (Static) Gauge Zero Check Pre .~ Post
Scale Check

Pre 5.7 - S534L.7 = 1C.D-
Post San g — sS40, = 10.D

I

Stack Cleaned Proir to Test Run: YES NO /



TABLE 1 =w====- RAW DATA

CLIENT : FX DROLET TEST No. : 3
MODEL: HT2000 ' DATE: 28-Jun-93
khhkkdhkdkhkkbhbhdhhihdbhihhkiddhhdhhhhdddhdkhddtdhhirdhhkhhddhdtd bk bidid
TIME METER DELTA METER PERCENT  PERCENT S02
READING H TEMP. co . co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) ( %) PPM
0 350.000 0.150 77 0.10 12.20 250
5 351.500 0.120 79 0.19 9.80 275
10 352.889 0.120 80 0.14 10.90 275
15 354.284 0.120 82 0.15 9.40 275
20 355.689 0.120 84 0.11 9.40 275
25  357.104 0.120 85 0.08 8.90 275
30 358.525 0.120 85 0.06 8.90 275
35  359.945 0.120 86 0.07 8.00 275
40  361.371 0.120 87 0.07 7.80 275
45  362.802 0.110 88 0.07 7.80 275
50 364.238 6.110 89 0.05 8.10 275
55 365.679 0.110 89 0.03 8.30 275
60  367.121 0.110 90 0.04 8.10 275
65  368.568 0.110 S0 0.05 7.20 275
70 370.014 0.100 91 0.04 7.40 275
75  371.466 0.100 92 0.05 6.90 275
(fg 80 372.924 0.100 92 0.09 5.40 275
. 85  374.381 0.100 92 0.30 4.60 275
90  375.838 0.090 93 0.31 4.50 300
95  377.179 0.090 93 0.40 4.20 300
100 378.520 0.090 93 0.49 4.10 300
105  379.861 0.090 93 0.51 3.90 300
110 381.202 0.090 93 0.51 4,00 300
115




TABLE 2---RAW DATA

CLIENT : FX DROLET TEST No. 3

MODEL: HT2000 DATE:  28-Jun~-93
Rk kkhkhkhkhhhhhhkhrkhhh ik krdhtdhhkhkhhhdrh i vhhdddddhhhh b b dddhhhhrhhhiidk
METER CAL. Wt. WOOD

FACTOR (Y} ==-=—- 1.028 BURNED(LB) ——————— 21.9 Lbs
BAROMETRIC WET , FUEL

PRESS., (Pb) —=-—=—- 30.1 in Hg MOISTURE § ——————— 20.221 %

LEAK RATE Wt. PART.

POST (Lp) --———- 0.001 cfm COLLECTED --————- 0.1685 g
WATER METER

VOL. (Vig) ===——- 56.5 M1 VOLUME Vm =——————— 31.202 meE
TEST HC MOLE

TIME (MIN) ——=--—- 110 min FRACTION  —————m- 0.0132




TABLE 3 —=~=-

FIELD DATA AVERAGES

CLIENT :FX DROLET TEST No. 3
MODEL: HT2000 DATE 28-Jun~93
kkkkkkhkhkkhkhhkhkkkkhkkhhkkkkhkkhdhhkhhhkkhkdrhhhhddkhkkhkdirdhhdd
AVG DELTA AVG PRCHNT

H @ =we—— 0.11 in H20 cO  —————— .17
AVG METER AVG PRCNT
TEMP. Tm ————=——- 88 deg F coz2 e 7.38
AVG PPM AVG BAL

502 W =—=———— 279 PrM Co2/C0 —~ww———- 43.43

o

o

a0 .




TABLE 4 «~--- CALCULATIONS

CLIENT : FX DROLET TEST No. 3

MODEL:  HT2000 DATE: 28-Jun-93
R E R IR E R R R R E R R R R R A R R R R R R R R R R R E R F R R R R R R E R R R E R R R R R xS
STD SAMPLE STACK GAS
VOL. Vm(std) —---——- 31.11 dsct FILOW Qgsd —————== 1755.052 dscf/Hr
&
29.25 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 2.659 scf CONCTRT. CS =m=mw—m— 0.0054 g/dscf"
PRCNT PARTC.EMISS.
MSTR Bwg ———m~w—- 7.88 % RATE FE @ ~we———- 9.51 g/Hr
BURN MOLES OF GAS _
RATE BR -—-—————- 4.32 Kg/Hr PER Lb WOOD Nt == 0.48 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ~ =—=wwww 99,91 g¢g/Hr RATE =~ =wmwee- 2.20 g/Kgdry
& fuel
23.11 g/Kgdry
fuel




TABLE 5 ——=-- PROPORTIONAL RATE VARIATION

CLIENT : FX DROLET TEST No. : 3
MODEL: ET2000 DATE: 28~Jun-93
YT T Y PR TR N e T Y A PR E L
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE
5 380.8 97 100
10 386.8 98
15 387.4 29
20 388.7 29
25 3%0.4 99
30 391.7 100
35 391.1 99
40 392.0 100
45 392.7 100
50 393.3 100
55 394.3 100
60 394.2 100
65 395.2 101
70 394.6 100
75 395.5 101
80 396.8 101
(j\ 85 3%6.5 jo1
- 90 3%6.2 101~
95 397.4 101
100 397.4 101
105 397.4 101
110 397.4 101
115
120




. WBTS-Form

MPUTER INPUT DATA WOODSTOVE DATA GHEET #1
Client F X eOLET

Client Address 1700 _ LEON HReMEL
Queeec,  Queesc . Cannon GIN 1e9

Client Phone SiH- 50L,5 - 1,33
Project Ng. Madel Nag.

Run No. \ é ~ Date of TESt_lQi;uﬁngi___ Est Grams/Hr

Stove Type: Cat Non Gat_L Pellet

Data To Be Submitted To: Oregon_____ Colorado EPA

Burn Category: Low (<0.8 Kg/Hr)_____ _Med Hi (1.2 - 1.90 Kg/Hr)__~
Med Low (0.8 = 1.235 Kg/Hr) Max (>1.9 Kg/Hr) 4.333%

Fuel % Moisture (dry) Z5. 3977 siuet) 20.22) %

(00.00) (Data Shauet #10)

8tack Static Pressure . 05% "H=0
(0.000) (Data Shest #12) :
Barometric Pressure 30‘ 10 "Hg
(00.00) (Data Sheet #2)
Temperature (Average Room) Combustion Air 93 oF
(00) (Data Sheet #14) i .
~  Flue Gas Moisture -7 ! Q“ A,
(; (00.000) (Data Sheet #7)
Ambient Moisture '40 ¥
(0.00) (Data Sheet #8)
Etove Weight 437 lbs.
(O00) (Data Sheest #8)
Stove Temperature Change - 77# Qg

(0C0) (Data Sheet #14)

Particulate Emission
(0.0000) (Data Sheet #7)

Fuel Higher Heating Value (dry)
(0000) (CTKE Shest)

Fuel Type: Wood: Z Pellets:

Total Fuel Bonsumed During Burn 21.9 l1bs
(00.0) (Data Sheet #8) ' _
NUAS

Total Particulate Catch
(0.0000) (Data Sheet #6&)

H28 Captured
(00.0) (Data Sheet #3)

L O (e ” gr/dsc¥

R0z 4". BTU/1b

-~ g

-~
_ Dry Gas Meter VYolume 32, 207 CF
(" (00.000) (Data Sheet #2)
Dry Gas Meter: Y Factor: }02% Post Test Leak Rate OO‘] CFM

TImg = 15




Mater Box Data Sheet FPage # 2 Hapns ‘___WJ_-___“ s ﬁ,__/ _____
Meter Box ;H_ Y Factoe M/L/{Z?_J__ Uit _“E-._ e e e e e e e
Leak Chec /5 v odg w002 ofm e 3 ): e 2870
= LL.J hoHzo B oloal. efm Overatorig;: &=
"oHg Hoo mFm
Imject BO08 & 100 cormiv Mozzle: Probe & 208 ot
Tritial Yolume: _Z _5 Q ;9_ —
ROTD PRESS: A0S . |Sampling Ratic : _ Y4 4+ 4 1 | BAROHETE =11 300 (0]
Mac b TimME METER SAMPLE | GTACK ! DELTA |METER] S02 | ROTO | pump
READ T NG MDEE DGO i H TEME | PRM | TEMRE fvacel
90| [155 1350, 000 Mol s T 12%0 1773 129
051 19or IS [, Spul T 2L A2 199 12951 99 11O
0] _ps 1357887 1352.88% 112,606 L 17 (% 1295 1% o
15l Jo 354284 B5H.28Y 112.L2s | 12 132 1275 AL | io
20| g 1355689 BSS. (34112572 112 1RY (735 1Y 1o
25| 2o Bslod ps09 [ 12.550] e | $5 1275 %S o |
20| 29 1358,525135%.328 | 2.s50 | 12 1S5 (275 185 11D
3B B USRS IRSZY L2 1% 1275 1S | 1A
sol 3o 2,30 136137 lred Oz TS 5 [T )
451 o 362907 BL2. 02 12481 1 1F% 1275188 | .o
50| 4 1364 738 RGY,23% 112 959 ] B9 12051 57 o
551 5013685 061 35619 112dsS | ) 1S9 12 18T 10
ROTO PRESS: _ L, 05 1 TOTALE /52030 |4y {o1] ERromETER: 30, [Q 1
601 1265 1362 3D 1243 L 190 1295 (o | 4o
&S| /300 38 560 ARS8 12921 I 190 1275 190 | o
79l o5 R0l Zo0d o did i o G 1205 190 Lo
75 o BUHLG 31966 129 | o 192 1295 152 [ )0
80l o 22,924 1372924 112,291 | 1o 2 1295192 1o
85| 2w 12943 1BM38) (2.3l (o 182 129s 192 1lo]|
20 e 1%75.825 395823 1133% 1 09 193 |30 193 | /.0
38| Sy B0 B2 0133% | 09 193 1300 193 ()0
100 ey 137%,.5720 37%;52@ ]11333 09 QS %O ‘?3 ;!-)
105 &y B398 2,8 { /1338 | 9 B3 300 193 11D
110 S35 2pz 138/, 2021 /1338 1,07 19D (300 (9% | o
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WET6-Farm.
RaviZ/!

MOISTORE sgppT

Woodestove

Data Sheeat #3

Moisture Detarminacion
Balance v/

Lavel
IMPINGER #1

Final Weight (OO /f_;
553 &

47.4 -

Initial.

Final:

Initial Weight

Net

IMPINGER $#2

5%0.3
5779
Q4 -

Final Weight

Initial Weight

Ner

IMPINGER #3

47, !
Initriai Weight Lllgéél

Ner 0] 4
IMPINGER #4 (SILICA GEL)
Final Weight < 91 2
Initial Weight =1/.5

Final Weight

Zarovad ./,

Balance i

/

e o

grams
grams

grams

grams
grams

grams

grams
grams

grams

grams

grams

Rec dD,-7 grams
Scale Gheck: 295,05 = _2295.9
590.0g = _S¥0.0

Unit: 7/~
Run: ’%

dry N "
Date: (g—*;&“ “ =

Technician(s): Initial:(?ﬂz

Final: CZ%/

Avproved By:

TOTAL MASS OF H70 CAPTORED (.S grams
ﬁ

Front Half Fileer # YU F
$#
Back Half Filrer 4# CEEG)

Notes:




 WdIB B3anlleli freae b [ 374 1Y {1120 DK

WST5-Form9,Pg2,Revl /90
WOODSTOVE DATA SHEET #4-13 INITIAL FILTER WEIGHTS (TARE WEIGHTS)

— 1
Into Dessicator: Dateb/Z’TriCBTime}OBO By D  Front Half . Back Halff_‘_l_{___

. \
. Manufacturer: Sf; S Size:|lcm  Lot.No.:ZRQ Grade: *
Filterf First Second Third

i Wt Date| Time | By | Wt Date! Time| By} Wt Date | Time | By
SUIF | g2 e [in1 Ju . 9241 %2 | 1044 | oK
YI2F [ Lh9eg e/ i ortliie] 6938 | 7 fiodle |

uidf | pgealish | o2 d L9771 [ Jiodg | /o
Y F | Ipsplelil g il 7089 | [ feso]| b
HYSF Lo § tefi) jodoleel 70024 | sz | Lo
LWLF {90 bl | 1o3 Ll 1e99Y | | wsd [T L
SOTF [ 700 |t oo ikl J022D00  |10sk . L
NS ELT0T9 i |z [ HLTOT | s 1 Lo
YHOF | fpa0d o/l jon 18992 | L 1 heo | -
4SO F 1,079 1le/i | ipas |l 70801 N [ hez | N L~

W2 B1. 37300/ 1637 [ Ll 3725 | N\ 1128 |
W3R1,3770, |l ip e L. 3771 11120
YU B 3779 (il toag /w3774 | /2| ]
YWIB| 2733 | i oo |t} 37331 | {1id ]
Yt B) 3930 /) ey o 373 1 RG]
WIRN, 37551 leli | 1232 L@@ oL hizsl ! |-
YI8B| . 37140 | 1] 3|t 3785 | [ [wuo ! |-
quad| 37281 i lip24]w].3726 | { 142 [

450B1 20t L il imas lid. 379 | N Toad] \ |-

__,\\

Checked by A ;M% @/é/ ' Datws::é_/_g/gs7 Time /ﬂf
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
Filter # WT Date Time Bvi W B DB %RH Date Time! By

S l00 L He el | 90D LI
L2175 | 43 Lo |le43 |DK




WOODSTOVE DATA SHEET #4-23
INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: La!u!CIS ) Time: OQOO By: DLI
-, PBeaker{First Second Third .
# Wt Date|Time | By] Wt Date | Time Wt Date | Time | By
37 o178 b1 [ipia bl lion 1782 1918 19452 JOK/ |
377 |otdarol ol o [u ok dorie| ) 1454 [N\ N

378 losded L Lipllg lwlesgges] /7 1ag, | /]

279 {973l e lipa ladarwawe | /7 Tass | /1L

280 39233l 17 Linaolucliszazel - fiooo |
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234 Nsies3s] | Lose luwdiosaszd 7 lioos |
33S daema| ' [lozo lwlion7298) S Hioio | |
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292 lim.azed 2 Loy | Ji00.2325] ™ [roz4 | N
303 It \ ool [ Lo | 7 o2, | /
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(17
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NATNIEE

4oo |454pHd] (Jpool 959836 \ w40 [~
Checked By: Lo/ I N vates_6/B473 Times  //30

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
(-wi_ Beaker # WT Date { Time | By bB DB %RH Date Time By
| Sllle? | ¥7 1 bf | qdo 1L

561 L% | 47 lg | 950 |[DV
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' Unit: ;:X
WOODSTOVE PARTICULATE CATCH PROCESSING
WOODSTOVE DATA SHEET # 5 Run: 3 Date: 60’28 ‘537

Technician(s): Cz..)

FRONT HALF
FILTER #: 4417 BEAKER #: 39y FINAL WT:_ | D 2323 g
FINAL WT:___ , 97278 " g ml: <O TARE WI:_ D% ,2159.qg"
TARE WT: L0022 - g desc: ACETONE NET WT: D ljcH - g
NET WT: 3250l - g '
FILTER #: BEAKER #: FINAL WT: g
FINAL WT: g ml: TARE WT: g
TARE WT': g desc: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE
USED IN WASH 50 ~ ml
BACK HALF
Ve
FILTER #: 49’75 BEAKER #: 3?? FINAL WT: ‘-“f"7,739{/ =g
FINAL WT: _ HIBt, " g ml:__9¢; TARE WT:__ 99. (750 -g
TARE WT: 2750 - g desc: ACETONE NET WT: D54l - g
NET WT: o423 - g
() FILTER #: BEAKER #:_ 10 FINAL WT:_[DOR.(713] g
=~ FINAL WT: g ml: 75 TARE WT: DR 5944 - g
TARE WT: g desc: METHCHLOR NET WT: Ly Ol ~g
NET WT: g
G5 .
BEAKER #: 37 FINAL WT: Q{p.QJ:J:: -g
ml: (5O TARE WT: Qs KCi"&~-g
desc: H20 NET WT: L20=T . g
BEAKER #: D0 FINAL WT: 45,950~ g
ml: <& TARE WT: 45, 483~ - g
desc: H20 NET WT: I h2E - g
BEAKER #: FINAL WT:__ ,DO0&7%. - g
ml: TARE WT: g
desc: NET WT: g
BEAKER #: FINAL WT: g
ml: TARE WT: g
desc: NET WT: g
TOTAL VOLUME OF ACETONE 90 -
( USED IN WASH ml
TOTAL VOLUME OF DICHLOROMETHANE
USED IN EXTRACTION 75 ml

TOTAL VOLUME OF DISTILLED

TNT -
WATER DRIED U ml

PRTCATCH




Units Toy BT

WOODSTOVE BLANKS PROCESSING
WOODSTOVE DA HEET # 5A Run 2 Dates: / w/z
STOVE DATA S ™3 lo 125197
BLLANKS DONE: ‘_L_o_l_!_\jjgi ______ Technician(s): 2 {,f 2
BEAKER #=__w8;~__ FINAL WT: _]0%.900Z g~
200 ml ACETONE o TARE WT:_10%.9998 _  g.-
FISHER QPTIMA LOT #: Q25059 NET WT:____, 0004 _ g~
BEAKER #=,"_@L___ FINAL WT:_106.3060 o~
15wl  DICHLOROMETHAMNE TARE WT:_ 100 30549~ g-
FISHER OPTIMA LOT #: 410732 NET WT:____ .000L__ g~
BEAKER #: __ & FINAL WT: [0bLAGRT o
200 ml DISTILLED WATER TARE WT:_ 0L G35 g~
Ronveny Peoguer s Ceeneed NET WT: 000Z__ g7

BEAKER  TARES  INTO DESSC: TiMe:_(900  DATE: {o/4]93

BKR # 18T WT TIME END WT TIME SRD WT TIME 4TH WT TIME

A ,’-(3@.95?5'2") Jio > ]16$.8998 | lo4d |

® | [vb.B050| nok |10t.3054 | 1046 |-
b 106.9L35 1048 |

L€ | ioparbol i

gﬁi SCALE ROOM QC : TRARES SCALE ROOM QC : FINALS
DATE TIME BY WE DE r DATE TIME ny WE DR %
(I GHO | Lt Sieller (5] lojid YAl TOK | (o3 T {H4Y
(o} S 1042 | DR | Sip | 1,5 (47 plls | dps | L4 | S8 |70 {48

BEAKERS: FINAL WEIGHTS

BKR # IN DSC TIME 1ST WT TIiME SND WT TIME SRD WT TIME

A 1 win issc 10890011928 ps 9o G2
L1031 10630591 93D lnp 2oLl 14 L
W | 0220w 939 32 1, %37] dil |-

BKR # 4TH WT TIME STH WT TIME &TH WT TIME TTH WT TIME

ol
S

-




.Un..i'tz | H’T :}“'35@

Run:

' S ‘ , Date: (e fearoh 1613
NET PARTICULATE CATCH CALCULATION ' Technician(s): L fpem
WOODSTOVE TEST DATA SHEET #6 o WSTAPPl-AppDocl9-page?
' : Rev 6/90

S b vaces LASHE

Blank Audit:

Blank Calculations:

Acetone: .OOOL{ g/; 200 ml L0000 02 S/mlw'/
Dichloromethane: .OOOLO g 3 75 ml 4} 08' g/ml”
Pistillted Water: 002 g2 200 ml 00 00 Bl g/al”

Front Half Catch:

e - t -
Filters: i C>2f;@;g - i ( .0000 g) = ﬁtj“bqy g
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers: % D}UL{ g - %D - ( ._QO OO 02 g) = O))/‘Eﬁ’g
Total Catch M1l of Acetone Blank Value/ Net Catch
ml of Acetone
Total Front Half Catch “(leji?»g_
B Back Half Catch:
-~ : -
Filters: L R /g - / ( .0000 g) = ,,u“( 3(0g
Tetal Catch No. of filters Blank Value/ Net Catch
filter
Beakers:
1. Acetone/Implngers. Y R
n&E ) “ O 000002 ) = ,D5P9%
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
2. Extract/Impingers: P 000, ‘ _
L OllrTl g - 75 (. .00000%e) = _01in] ¢
Total Catch ml. of Blank Value/ Net Catch
Dichloromethane ml of Dichloro-
methane
3. Water/ImpingErs e 7 _
“OA g - o LA (.,00000] gy = ,0D%07g
Total Catch ml. of water Blank Value/ Net Catch
ml of water
ey Total Back Half Catch /EJ;’f’g
(‘i Total Catch , NS -

% Front Half “}{,J - Z.
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Miscellaneous Test Data Sheet Page # 8

Unit: EX HT D000 Run: O Date:LL/Q?}GE--
Test Chamber Air Velocity  Start: O Stop:| O Avg: | () 'I
Start: WB: {) |DB: = % RH $H20
wet Bugp / 0 11 54 [ A
r u —
Y Stop: WB: §Q;l DB:| 75 |= ‘.;8 % RH . 4 |%H20
Average % Relative Humidity :S{_Ouﬁ“ Average % Ambient Moisture: / Y
Empty Stove Weight: 4Jl7. 1bs
Empty Stove Weight w/ Stack & 0il Seal: Wet:|A3¢ 3 pry:| 5363
Kindling Weight: Paper:| , 3 lbs Wood:| ([, |, |1lbs
—
Preburn Fuel Wt: 2p. 2 + <,/ ¢ ) (, Total:] 7.9 -| lbs
Total Kindling & Preburn Fuel Weight ( Wood oOnly) ==> Total: 34 .54 1lbs

—. Coal Bed Weight: RANGE: |5 .4 - |- 4 - 1lbs SCALE: |5Y/), 3. |- | S50 . F | 1bs
(- Ufper =" .25 % fuel wt £.4 af S94 7 5790 7

Always round DOWN to nearest tenth . -
Lower = .20 x fuel wt Actual Coal Bed Weight:| 4 4} - |1lbs
Always round UP to nearest tenth
Maximum Coal Bed {( .5“4 ! + _L/_‘_LJ;_ )/2).25 = 2.~ |1bs
Weight Removal Upper Lower
Test Fuel ( .75 x 1.5 x 5 " gpacers ) = Il |pcs
Dimensions Length in inches No. pcs Wt. in lbs % of load

2 x 4 FYE NP N B A

4 x4 |7 5 Z1.9 T

Test Fuel Weight: 2)‘9 lbs

Estimated Dr LA - (219 x 133 ) 60 _
Burn Rate Y = V2O X = 4d.3722& -
Calculation 2.2046 1)
Time Kg/Hr

Estimated EPA Heat 3 —
Qutput in 19,140 X —f>=_ ¥ A2 = = -
BTU ‘s / Hr ! 100 4 2% 52,125

DBR BTU’s /Hr

-~ EPA Default Efficiencies: NON-CAT: 63 CAT: 72 PELLET: 78

- NOTES :




=2 S
2000 Run: ___.) _ Dates _lr =0/ 935  Page 9

[V

Unit: [l

_....l

WooDsSTOVE OPERATING DATA

FIRE STARTED: VOO DET

PRIMARY AIR: s&t wide open for all wara-

WRRM UP AND PRESURN:

up/pregurn fuel charges. then savt e _Lnine Nalwi=nd at start of
Dreburn., '
SECONDARY AIR: NP CAT BYPRASS: N

CHARCOAL BED PRESARATION: raked and‘ laveled prior to each warm-—
up/preburn gharge. At 1 1/8 min. PTicr to loading last fuel. raked and

levelzd. In stove sec.
TEZST: Door Wide Open during loading -_..Q_.___ min __Ai_é__ sec
PRIMARY AIR: opened full for F“’"""" -_é__.___ min. , then set to run
setting of WiDE D oEN .
A [ A

SECONDARY AIR: N CAT Bvpass: N

Nz @DFP during warm—4p (UN,)C_’F"" during preburn -
\gﬂ AFF Firgt = minutes 2F btest DFF’ Balance af test run
Fan spesd sat at EL”" b .

{\ WOOD DATA: KINDLING: a mix oT the Irades listed below

SIZE mIiLL GRADE SFECIES
PRESURN: _2X4& Mantes Taczms Std _~ar bEr s. orn B _fir
TEST: _32X4 Baciwasd #2 _or bir s. grn D fip
Py A Ty #2 or bBitr g. grm D _fir

PELLET FUEL RPFIHC

RAll grades WCLS rulas

WARM UP INFORMATION: R, v

All pre-aurn/warm ap fuel gisc=2s #8r2 2ather __ 1.5 or ___ 0 inches.

1st warm up/preburn fuel charge ¢ _Q_QL_Z_m lbs ) added at {0 (‘(5 .

2nd warm ug/prepurn fuel charge -‘—5;.‘_.[.___ lbs ) added at __/Li}____ .

Zrd warm uospreourn fuel charge ¢ _;_).‘_2;9_____ lbs ) added at _\__l_&_g_,___ .

4th warm up/prepurn fuel charge ¢ _________ l1bs ) addeg at _____ i "
charge © __________ ibs ) added at ___ :

(\ Sth warm up/preburn fuel




Unit: EX NT Jano

: Rups % ]
FUEL MOISTURE Dares In | 2% %5
WOODSTOVE TEST DATA SHEET #10 Technician: -
' WST1l~Form7~Revil/89
Room Temperature: (bq ___°F Correction Factor: é§_

NOTE: Record readings to the ne&rest 0,57 mpigture }
Uncor Values are corrected for tEmpergtpre: Yes . No \ .

Time Test Fuel Moigture Readin5P taken st IOCD
Calibration Checks: X Y 12.0 20 22.0_z19

c Top Bottom 8ide Piecs Av
# Dimen | Ose Uncor cor Uncor T Goar Unecor | Cor COrrect;B
1 beu VW 1 Jzs 3s 1o 1ile [ns (/2.8 1/2.533 -
2

: |
4 Joxuxg 1P looo 1208 |13 [2/.3 (200 [24.8 |2h633 |
s hvwy2 | P | 3.0 §21235 5.3 | 23.8 253 |25.533 -
s_12xdvs 1P 12/ 1251210 (229 212 122.9123 100 -
7 70. 2k -
8

9 Juds V1l 122.0 1241 122 24 (1235 (257 |24 (33 -
10 | - T3 125 . *i22g QY [/ |7r.5 12631281677 -
11 | « T Ix§ les RS 1253 |73.4 |25 1| 25.700-
12 | v T = 12573 (235 1253 |52 |25 25700~
13 | T Ilro 12521235125 F |72 [25.3125.533 /]
14 |2@733

15

15

17

18

19

20 lassis~s’l - |22 0 282 1280 12852 |22 1244 125 000

indling Pretest Puel Test Load

535 | 23. 422« | 25.3¢ F
HA3F2 7 18997, 5 20,22 1

% Moisture - Dry Basist

% Moisture =- Wet Basis:

To obtain Wet from Dry: 100 X % Dry Rd = % Moisture, Wet Basis
100 + % Dry Rdg.

Acceaptable Ranges: 16-207 wet; 19-257 dry

Key for Use: K= Kindlimg P= Prefest Fuel T= Test Fuel




Uair: X HT Doan

o Run#s _ 323
WOOD DENSITY DETERMINATION Date: L IoGl0S
WODDSTOVE TEST DATA SHEET #11 Technicians___— i
WST2~-formll=-Rev 6/90
. Vi 7 E
Wood Piece: Nominal Dimensions: 9/ X L/ X ‘7Z -
Depth (D): | Yol s cm
Width (W): 9,000 em
Length (L}s BJ96_ em -
N1 cm - .
I cm Length X = %, 23] en
4 IS5 cm
Volume: o, 50 enl
(D X w X L)
MOISTURE: Roonm Temperature: ____‘)2' OF Correction Factor: (Z .

Uncorrected Meter Readings Corrected fpr temperaturea:Yes No X

"ROTE: Record moisture meter readings tp the nearest 0.5%

Uncor Cor Avg % Moisture {Dry) 25533 %
Top: 2.0 25 2 U Aug 7 Moisture (Wet) 20‘ 350 %
Botrom: | 23 4 A, T U
) o PR
Side: ;}35 A5+ U Scale: Leveled In 4 Out v
- 25 53321 Zeroed: In v our
X: Ve . —— r—

Wet Weight: A5 e g Dry Weight: D770l 5 g

% Moisture Dried Basis: 27.291% %
[1 - (Dry Wt 5 Wet Wt)] X 100

Date Iime Temp
Into Dryer (=25 -3 /oo 230 oF
Out of Dryer T3 10 35 2= oF

(Minimum Time in Dryer: 24 hrs.) Minimum Dryer Temp 1009C (212°F)

Density = ijé_L g = TIL. 503 cmS = 3%5:@ g/cm3
(dry wt) (voiume)

Pellet Fuel Moisture Content Determinarion

Tare Besker Wt. g
Wetr Wt: g - : g = 4
Gross Wet Wt. Tare Besker We. Net Wet Wt. .

Dry Wt: g < — 8 = g
Gross Dry Wt. Tare Beaker We. Net Dry Wt.

% Moisture Dried Basis:
[1 - (Net Dry Wt - Net Wer wt.)] X 100

~
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WST6--Form8 Rev 8/88

-

PRE AND POST TEST ZERO/SPAN CHECK &
WOODSTOVE DATA SHEET #15 |

Site: EEMC - West, Kent, WA 98032 Date: p12%/03 Analyte: €O, (15-1)
Source: FX KT QOOO Run #: 3 |
Zero Cyl #: T 132257 Conc.00.0 % CO?_.__ Cyl Press: .DC(‘}’“\ psi
Certified by: __ | iaui0 Aie Date: (p])0f93
Span Cyl #: ASYAHRTS Conc.lZ.lb% €Oy  Cyl Press: SO0 psi-
Certified by: MATHESON - pate: | /uf43
Analyzer: Make: Horiba Model: PIR-2000 SN: 407069
Range: 0 - 25.0% CO, Analyzer OQutput: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% COj
EPA Control Limits = 4+ 2.5% of 25.0% COy = + 0.625% CO»

re Run Audit: By: DK Time: |24 Temp: 5 OF
Audit Results
ffoint Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM % DiFference| 4 s
ez 00.0 000l 0o.0 0G. 0 1.2001-0729 | - 026G -y
e pan 504 S04 [HZ | 50 .S |.30s]ns38] -6t |-45%
Comments

e — e
#Post Run Audit: By: LK Time: 1355 Temp: X7 OF

Audit Results
oint Expected Response Actual Response + Conc J
# Meter DVM 2 Meter DVM % Differenc 4 %
AN \ y ~

ero 00.0 } .000 | 00.0 00.2 |.ooz2 .02 oy '.084
span | 504 |.504 |12} 50 [.500 i2si3] -037 |- 2a
Comments:

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

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

Exp % {(ppm)




WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK k4
WOODSTOVE DATA SHEET #15 -

3 Site: EEMC - West, Rent, WA 98032 Date: !Qlﬁlq:ﬁ Analyte: 05 (15-2)

Source: E X HT Q000 Run #;
Zero Cyl #: _“32257 Conc.00.0 % 0, Cyl Press: QOOC; psi
Certified by: Lisuid QIE Date: M-—,LQL_IO
Span Cyl #: ASUYHNRTS conc.]2.8 % o, Cyl Press: SO0 psi
Certified by: MATHESON Date: 1 /43
Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range: 0 - 25.0% 0O, Analyzer Qutput: 0 - 1.0 V.
" Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:
EPA Span Value = 25.0% 03
EPA Control Limiis = + 2.5% of 25.0% Oo = + (_.625% O»
re Run Audit: By: DK Time: 1050 Temp: 9 OF
Audit Results
Point Expected Response Actual Response + Conc.

5“1 # Meter DVM % Meter DVM 2 Difference Zk 2
rero 00.0 |-000 | 00,0 | 00.0 {001 |=0v7| - 017 - 0L8
s pan 12.8 {.512 {12.8 | V29 .53 |2us]| -088  [-4L7
fomments: Teledyne#2 Cyl ¥  Exp $  Act §  Adj to £ A%

Post Run Audit: By: DlL Time: |400 Temp. : 33 OF,

Audit Results
Point Expected Response Actual Response + Conc.
# Meter DVM $ Meter DVM % Difference AN %

hero 0o.0 |.000 | g0.0 00.Z |.o09 [.182 |.182 N
pan 12.8 |.512112.9 120 [.S10 iz ] <0 1. 250
Comments: Teledyne®# 2 Cyl $ Exp % Act § Ad3 to + A%

i

+ Conc. Difference = Act % - Exp (Std) %
~Fero % Differece = Act % (ppm) — Exp % (ppm) X 100
éif Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % (ppm)
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WST6—Forml0 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK

WOODSTOVE DATA SHEET #15

gt

Date: (5|33 /43 Analyte: _ co (15-3)

Site: EEMC - West, Kent, WA 98032
Source: FEX HT 2000 Run #: o
Zero Cyl #: T132257 Conc.00.0 & CO

Certified by: __Ll@l)lo Qle

Cyl Press: Q0

psi

Date: _{9/10/6?3

Span cyl #: AS Y0875 conc.5.0! % co Cyl Press: 08 psi
Certified by: HF}‘I&ESON Date: l/ll/?S

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: X  Flowmeter:

EPA Span Value = 10.0% CO

STA Control Limits = #2.5% of 10.0% €O = + 0.25% CO _

re Run Audit: By: D K} Time: 1055 remp: ¢ OF|

Audit Results

jPoint Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference! A %
Zero 00.0 | .o00 | 00.0 00.0 [ 000 [.000] 000 000
Span 50.1 .S50! 15.0] S0. 2 1L.B502 s 028] 010 200
Comments:
ffost Run Audit: By: i)ii“ Time: [U0S Temp. : Sj: OF

Audit Results
oint Expected Response Actual Response + Conc.

# Meter DVM $ Meter DVM % Difference! A %
rerc 00.0 | 000 | 00.0 0o.1 J.o01 Loto] .o10 100
Span 50.1 501 | 5.01 563 |.503]5.03] . 020 244
Comments:

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

: Zero % Differece = Act % (ppm) ~ EXp % (ppm} X 100

Full Scale Value
Act ¢ (ppm) - Exp % (ppm) X 100

Span % Difference =
Exp % (ppm)
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PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15 B e el
") Site: EEMC - West, Kent, WA 98032 Date: Mgg[cfj Analyte: _ SOp (15-4)
Source: EX HT D000 Run #: '
Zero Cyl #: [[|32257 Conc.00.0 ppm SO Cyl Press: OO0 psi

Certified by: Liguid ﬂle Date: JZZL_,@_S__O
Span Cyl #: ( C, 7907(0 COHC-IZIngpm 505 Cyl Press: \SOQ psi

Certified by: _ | jquinp RiR Date: -2[2;2223
Analyzer: Make: Horiba Model: PIR-2000 SN: 403019
Range: 0 ~- 2500 ppm SO09 Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter: X  Flowmeter:___
EPA Span Value = 2500 ppm S0
EPA Control Limits = <2.5% 5f 2500 ppm SO0 = +62.5 ppm 50, —
Ere Run Audit: By: f)ki Time: {106 Temp: /<l _OF

Audit Results
Point Expected Response Actual Response + Conc.
{f? # Meter | DVM | ppm Meter [ DVM | ppm | Difference{ A %
|gero 00.0 | .000 | 00.0 00.8 | 00% |IS547] 15467 |.LIg
Span 50.7 |.50T | 128 | 50.9 [.509 |55 | 8392 | L2
|Comments:
Post Run Audit: By: {)}in Time: 1410 Temp:__ % OF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM ppm Meter DVM ppm Differencel & 3
Zero 00.0 | .000 | 00.0 [. 2 DOIZ (2888 25.535(1.02)
Span £0.7 |.507 | 128 | S0.L |.S0L|"%8 | -84 06
#Comments:

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




QUALITY CHECKS
DATA SHEET 16

! J

Unit: X owT Nrle. Run: 3 Date: /Q‘%/L
Thermocouple Check:

T/C #1 LS. s °F  T/C #13 L4 oF
T/C #2 198.5 °F T/C #14 3.7 oF
T/C #3 7.4 °F T/C #15 LG 4 °F
T/C #4 LY. L °F T/C #l16 52,3 °F
T/C #5 1,G.3 °F T/C #17 bl. 5 °F
T/C #6 (LG 7 °F T/C #18 EERT °F
T/C #7 LG s °F T/C #19 oF
T/C #8 (9. 4 °F T/C #20 o
T/C #9 U8 Lo °F T/C #21 o
T/C #10 L.t °F T/C #22 oF
T/C #11 loie Y °F T/C #23 L§.2 oF
T/C #12 (9.9 °F  T/C #24 °F
Thermocoouple Readout:

pretest zero and span check and calibration post test zero and span % difference
ZERO .2 °F ADLTO _ 0O °F ZERO |0 °F 0.50-+

SPAN [997.9 °F ADJ. TO 20020 °F

SPAN

2002.9  °F NS -

Thermocouple Readout Pretest Linearity Check

0= e °F  200= _20l.Lb  °F 400= _ 394G & °F
600= 1,013 oF 800 = 301 & °F 1000 = [1006.1.  °F
1200 = N43.2  °F 1400= 1349G.2 oF 1600= 1589 .7 °F
1800 = 1204 .} °F 2000= Dnoo.o °oF
Sample Train Leak Check Pre v~ Post o
Combustion Gas Train Leak Check Pre ~~ _ Post -
Tracer Gas Train (SO7) Leak Check Pre_ .~ Post__ —
Darft (Static) Gauge Zero Check Pre Post -
Scale Check
Pre Shi,. ] - B3 T = 83 -
Post S30.v - S4ptr = 1Dbo
Stack Cleaned Proir to Test Run: YES / | NO




TABLE 1 --——- RAW DATA

CLIENT : FX DROLET _ TEST No. : 6
MODEL: HT2000 , DATE: 01-Jul-93
P Y P P F I I T P P P Y T S I A E S X T E LI TR EA RS S LT L RS EEEEES
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co coz2 COCENTR.
(MIN.)  (C F) (IN. H20) (DEG. F) ( %) ( %) PPM
0 626.500 0.150 80 0.11 5.50 250
5 628.000 0.150 80 0.14 10.60 250
10 629.524 0.150 82 0.12 9.60 250
15 631.060 0.150 83 0.11 9.80 250
20 632.601 0.150 84 0.15 10.10 250
25 634.148 0.150 85 0.10 10.90 250
30 635.701 0.150 86 - 0.05 8.50 250
35 637.259 0.150 87 0.05 7.80 250
40 638.823 0.140 88 0.05 7.30 250
45 640.393 0.140 88 .0.05 7.00 250
50 641.962 0.140 89 0.06 6.80 250
55 643.538 0.140 89 0.04 - 7.00 250
60 645.114 - 0.140 - 90 0.05 6.70 250
65 646.695 0.140 90 0.06 6.80 250
70 648.276 0.140 91 0.07 6.40 250
75 649.863 0.140 91 0.10 5.60 250
_éjl 80 651.450 0.140 92 0.20 4,70 250
. 85 653.043 0.140 92 0.31 4.50 250
90 654.636 0.170 92 0.38 4,50 225
95 656.405 0.170 92 0.41 ~4.30 225
100 :




FX DROLET

Lbs

0w

mef

'CLIENT : TEST No. 6
MODEL: HT2000 _ DATE : hkkkhkdk®
khkkkhkhkrktrrArddxhdkhkrTdhdidhkdhhdthdddtdhrhddrhdidthbhhdiddhddthdddthdhtrhchhkdrrdik
METER CAL. Wt. WOOD

FACTOR (Y) ————== 1.028 BURNED(LB) —-———=== 21.3
BAROMETRIC WET, FUEL

PRESS. (Fb) ====m~- 30.12 in Hg MOISTURE & —----——- 18.158
LEAK RATE Wt. PART.

POST (Lp) -—-—----- 0.002 cfm COLLECTED -—=——==m— 0.0709
WATER ) METER

VOL. (Vic) —--———- 59,5 M1 VOLUME Vm —==—m——=— 29.905
TEST HC MOLE

TIME (MIN) —--————- 95 min FRACTION ——————= 0.0132




TABLE 3 =————- FIELD DATA AVERAGES

CLIENT :FX DROLET TEST No. 6
MODEL: HT2000 DATE:  01-Jul-93
ki hhkhk ki hkhkihkdhdhhkt ki kbt Rbh bbbk ki hkrh b d i rhrk
AVG DELTA AVG PRCNT
H - 0.15 in H20 co  —————- 0.13

AVG METER AVG PRCNT
TEMP. Tm ~-——-—- 88 deg F: CO2 meem——— 7.22
AVG PPM AVG BAL

8§02 —m———— 248 PPM C02/CO0 ——————- 55.33

ow

oo

o



TABLE 4 —www= CALCULATIONS

CLIENT : FX DROLET TEST No. 6
MODEL: HT2000 DATE:  01-Jul-93
T L L Y Y X Y P L A R E kA kR T T T LT LS kL L 485+ 11
STD SAMPLE STACK GAS
VOL. Vm(std) ----—-— 29.86 dscf FLOW Qsd ——=———- 2074.725 dscf/Hr
&
34.58 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 2.801 scf CONCTRT. C§ —————- 0.0024 g/dscf
PRCNT PARTC . EMISS.
MSTR Bws -————-- 8.58 % RATE E  —————— 4.93 ° g/Hr
BURN MOLES OF GAS
RATE BR —-————— 4.99 Kg/Hr PER Lb WOOD Nt -- 0.49 Lb-mole/Lb .
CO EMISSION PART.EMISS.
RATE = ——————— 90.67 ¢/Hr RATE = —-————- 0.99 g/Kgdry
: & fuel

18.16 g/Kgdry
fuel




TABLE 5 —---- PROPORTIONAL RATE VARIATION

CLIENT : FX DROLET TEST No. : 6
MODEL: HT2000 DATE: 01-Jul-93
khhkikhkhkhkhkdxhkhkhrhkhhkddhkthdhhrhhddddhbrorhhbhkirhhhrdddhddhdhhkhdrrrdhdddrdin
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 379.7 97 100
10 385.0 99
15 387.0 99
20 387.5 99
25 388.3 99
30 389.1 100
35 389.6 100
40 390.4 100
45 391.6 100
50 391.0 100
55 392.3 100
60 392.0 100
65 392.9 101
70 392.5 101
75 3683.6 101
80 393.3 101
{jﬁ 85 394.4 101
o 20 394.4 101
95 394.2 101
100
105




WSTS-Form:

COMPUTER INPUT DATA WOODSTOVE DATA SHEET #1

Client F{ DROLET . _
Client Address L1100 LE?DhJ~k+ﬁEMM§LL
Querer., Quslee. GIN YR4G  (ANdpa

Client Phone 4/9‘;)‘2-7‘ =D O
Model Na. H’r_ZL)DD

Run No. Date of Test__ Ti‘- :#‘Cff':? ‘Est Grams/Hr
Stove Type: GCat Non Catqzﬁ;*_ Pallet

Project Na.

Data To Be Submitted To: Oregon________ Colorado EFPA

Burn Catagory: Low (<0.8 Kg/Hr) - Med Hi (1.26 - 1.90 Kg/Hr)
Med Low (0.8 = 1.25 Kg/Hr) Max (21.9 Kg/Hr) 4 G54

P ;-” -1 . - e N .
Fuel % Moisture (dry) L2 ™ 1 Alwet) /?) ;/'355 %
(00.00) (Data Sheet #10)

Stack Static Pressure =, 08 - “Ho0
(0.000) (Data Sheet #12)
~ - "
Barometric Pressure B2 Hg
(00.00) (Data Sheet #2)
Temperature (Avaerage Room) Combustion Air 2\ - oF
(00) (Data Sheet #14) _ R
. 583«

—. Flue Gas Moisture
( (00.000) (Data Sheet #7) ) q

Ambient Moisture
(0.00) (Datz Sheet #8)

%

Stove Weight ‘—J 8-—7 ’ lbs
(000) (Data Sheest #8)
Stove Temperature Change —o 5 OF

(000) (Data Sheast #14)

Particulate Emission
(0.0000) (Data Sheet #7)

LDRLT gr/dscf

Fuel Higher Heating Value (dry) i BTU/1b
(0000) (CTXE Sheet)

Fuel Type: Wood: >< ~ Pellets: )

Total Fuel Consumed During Burn AT i l1bs
(00.0) (Data Sheet #8) ~

C

Total Particulate Catch 07704 g
(0.0000) (Bata Sheet #6) i

H>0 Captured 9D g
(00.0) (Data Sheet #3)

; ‘é"m B
Dry Gas Meter Volume 25) /Ug - __CF

(mﬁ (00.000) (Data Sheet #2) .
| [ D28 - Past Test Leak Rate _, 2 2. CFM

.7 Dry Gas'r‘leter: Y Factor:




Meter Rox Data Sheet Page # 2 Pag@_ﬁ_} o b
ot ! J'ﬁ’ N
Meter Box <201 Y Facter _.[ v Uriit o F X

Roass ____LO_____ Dot ,7* I qa

Leak Checks: 4o " Hg @ (00|  ofm

180l Ha @ Tgpd ofm Operatoris)s S0l
—_— "oy ® o ofm
e " Hgoo®» = Fra
Irgect S02 ® 100 cos/min Mozzlie: Probe B 278 Y od
} ~..J
Imitial Volume: m_“_:}“‘-_;-;i_‘;{_‘ mmmmm
ROTO PRESS: ____}_C,_E)______ SBampling Ratio @ _ﬁ_’(g____m_“_ HE BQF?CIIYEETEF?:‘_BQ_\I_Z-_
M TIME METER BAMPILE ETRACHK DELLTR |[METER| SR |ROTO | PUMP
READING MDEF DSLFEM H TEMEA R TEMBR | VACE

0] |03 (26500 3,940 | 45 180 [2501%0 1[0
05| 0 2B .oco0l —— N394y | (5 W 1250 |30 {.0
o] g 167295249 1629,5241\3.8%8 | 1S 12 1350182 |10
5] 50 13060 |30k 113863 | IS 182 1250 183 11
20 55 1462, 0] b33 0| 13.837 .18 84 250 “Ei/ ). J
5| 1700 1634 /48 [,24008 113,821 15 %S (250 |85 )0
20l o5 1635701 138 70110137871 1S 186 1250 | 96 |L.0
{"_e; 33y 1637259143725 9113.7620 s 1971 1250187 1)
so| 5 138823 1438893113736 M | RE 1250 15% 11O
451 20 |1440.393 1690393113136 04 1 3% 1250 1&8 1
50 201 442 [p40962 0 1371 04 [ 89 12D 189 Lo
55] 1130 (Y3538 643538 | BRI J4 189 1230 139 Lo
ROTO PRESS: __178___11ovaLs 1 [(,5.723] |, 7LD |(DR) |BAROMETER: 2002,
800 [[3 [L¥S 1Y 16YS iiH 113,686 | 14 | 90 1250 |90 | 1.0
85| oy |LWb. 695 (446695113686 | 04 1 40 1250 190 11O
70l g5 [6YE 276 |68 061 1362 14 L 91 250 | a1 [ o
75| oy 1649 863 699 8631 12662 1 4d | Qp 1z2so 191 |20 |
o] == 4S990 1651430 3631l M 192 |z 192 2o
85| /750 pS3.043 1653.043 1 13.6371 M |1 92 (230 |42 ko
901 7 8 6SY. 3k S 636 15,152.) 11T | 92 1228 |92 |20
95| 10 |6Sk 408 |652. 4051 1SS 17 1 92 1225 92 2.0

100G
105 707 HID2741 1180 730
116
(s 277.997 2,940 1115}
) TOTRLS : MRX vACC = | .0 -
totaL cu FT| 9 AaS) Toteus: 1390 -1 4. | 99 ey Bp: 30,12

548

-




()

WETE~Form,

Bevli2/t
MOISTORE SHEET
Yeodzatove Dgeg Sheer $3
Moisture Determination )
Balancs / Balance FK
Initial: Level Zeroed__\L ) Unit:
Pinal. / — Run: &
\
IMPINGER #1 Date: 4’ /"Of)
Final Weighe L??ojO! / §rams  Technician(s): Imirial. Qg
Tnitial Weight 57 /L_B grams Final: EU
Net L'I%J > - grams Approved By:
IMPINGER #2 )
A o
Pinal Weight _ D 7/C.7 grams
Initial Weighe S8 1D grams
Net L. ¢ grams
IMPINGER #3
o s
Final Weighr %J“& grams
Initial Weight 4g{3‘ O grans
Net (o - grams
IMPINGER #4 (SILICA GEL)
e =
Final Weight i) / i grams
Initial Weighe -%‘L/(_/ O grams
Ner 7. 5 grams
TOTAL MASS OF Hy0 carturED _59.5. grams
8cale Check: 295.0g = 2480 Front Half Pilter # ‘/’{S/g
590.0g = 6*’@ 0 # ,
885.0g = _£< ) Back Half Filrer F_A8 A

Notes:




WST5-Form%,Pg2,Revl /G0

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

Into Desgicator;m_Date5}27l}q3Time1030 By DK Front Half_ ./ Back Half v~

Manufacturer: Sé S Size:|lCm  Lot.No. :i&Q}_ Grade:"HE’_"i iass
-— f T2 =
Filter First Second Third
# Wt Date| Time | By | Wt Date| Time| By| Wt Date | Time ] By

U FE | G ot L eh Dioia bl 824 %2 | jeus | dr

WIZF [ Ldeglieh | inrt i L4998 | 7 | iodia | ™

W93F L paealioh | oi® | d 977 ] [ Jieis | A
Qi F | Jpeal el jeig bl 084 | /[0S0 | -
Q4SE L Jord | i) jodoliw]. 7002 | @ iesz ] s
WHLE | (2990 LD [ 1031 el LG | 1 |ibsd | |-
WIF [ Joa> [l b o b TOR2) «  |inst 1.
YN8F | 7079 Jir/i Doz [HALTOT, | 1 {1055 L
GO F | (pa04 | ipli] toon [ 40106982 | 1 [ Noo | L~
M50 F 1079 1o/ | ioas|1inlgdogod N Jiez | N -

( 2B 39snlels Dioae lu |.3748 [ Y2 [ 1124, DK
492 B 377300/ sy L] 3725 | N NI2G [N
W3B, 270 | plil el .30 | )20 ] )
YWy Bl 37791 (el soxg ] 377d | /=2 ] ]

NN

WER) 2732 | el joas (L L3733 | ] [ RH
N4 B) 3030 /i) 30 ] BT3) | T VRG]
MR 3755 el Lie2y il 3150 T vizasl !l L

WdB[ . 2 g0 | o] wazlewl.2795 ] T ado [T |-
— [449B).3798] (i {IpaH | LW].3T26 | | | 1147

-

450B[, 301 [ ol o2l idT3780 D~ [ nd4] L -

Checked by A ;;0/%/@4/ Date:@{gg & Time /‘-goy

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS

Filter # WT Date Time By W B DB %RH Date Time| By
= 17in | e L] {900 Lt

{_ L2118 | 4% iz jleda |DK




Inte Dessicator: Date: Lp?g‘,q:'-f“ Time: 730 By: DK
™ [Beaker| First Second Third ’
: $# Wt DatelTime | Byl Wt Date | Time | By|] Wt Date | Time { By
401 06.2832| o 1021, [0K] A 28 lo/ 11 [ Q) Ll | |
402 les.sma) ) liozs | Yosa758) lin | 98 INL/ |
402 lou3123] 7 Dozo | /lni,2138) bin | 920 | [/ |
qo4_ios.212l [/ Twz2 | Nlog. 91dblij | 28 iE |
305 1971699 | N w24 | Mo Vebp] ehi] 9841\
4oL 198.0375¥ho 1031, [0 95 13741 6/ |92t (Lul/ |
407 lioL.9073] ) Bozs INNoe 40781 ™™ 198 NV |
405 1957209 7 hodo | lasTzad | 1430 ||
409 10319561 /7 lwdzl/ 1agaas2l [/ 14331 I/ |
210 o223 = Lowd | liowzesel (1434 (Ll :
911 ok 9695 | @lio 104 [0 ol 47100 (p/ 1] 926 [Lluls [
412 lisz30d | O Diods | N7 704d | — 1436 |/ |
413 194.3924 | 7 lw=ol 9433271 /(g | |V
g1 loraig if hosz L/ liotasi3 | [ lag2 | [/
1S 98354, [~ Losd | 1983551 | U [ gdd | U/
)
U1l 104.5937 [Clin 105k [0 foueq25 N {940 i/
J17 porodor | N hosa [ \Mpppdorl © 1448 |
J18 ped. 2995 / oo /164 2080 | 1asc] |
NG N120.296] [ oz |{Dan.aeqdl /[ Lasx] (I
420 (989126 ] [nod | \9g.gi30l/\ 145¢] I/
N
g2 [1od.8317] %o Niok IDC] (04, 82200 ({1 | 456 [LR]/
422 fo719270 N\ Jwos [ V]Ad gl ) 19531\ 1
923 1978ua| / lwmo |/ 19.eeen | [ tioon |
4924 lowdbie] 7 w2l lge Hegn | linn3|l 1/
425 [100.00b5] L e N | lopmeol N Flosd| UL/
Checked By: ,@%%{U Date: é////?\B Time: ’//I/_:-ji

WOODSTOVE DATA SHEET #4-23
INITIAL BEAKER WEIGHTS (TARE WEIGHETS)

WO LD OTUWI s I Koy EC VUL DL

/6A REWEIGH

BALANCE ROOM ENVIRONMENTAL CONDITIONS

% Beaker # WT Date | Time | By W B DB %RH Date Time B;;
52170 | 48 | % {ip2d (DI
Spllea L 41 [l | 904 Jele
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Unit: p )( QOLE—F—

WOODSTOVE PARTICULATE CATCH PROCESSING
WOODSTOVE DATA SHEET # 5 Run: : Date: -2/“!5;5

Technician(s):

FRONT HALF
FILTER #: HSDF BEARER #: 4|0 FINAL WT: 104 LilN g
FINAL WT: L 1 H) g ml: /7 TARE WT: )04 . 5925 g
TARE WT: _IDAD g desc: ACETONE NET WT: 0179 g
NET WT: 0Dl g
FILTER #: BEAKER #: FINAL WT: g
FINAL WT: g ml: TARE WT: g
TARE WT: g desc: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE
USED IN WASH 175 ml
BACK HALF
FILTER #: HS01% BEAKER #: 4171 FINAL WT: 107.0494 ¢
FINAL WT: L 2340]| g ml: /2 TARE WT:_ |p7]. 0421 g
TARE WT: 270 [, g desc: ACETONE NET WT: 0093 g
NET WT: L0005 o
{: FILTER #: BEARER #: Y18 FINAL WT: 104.2924 g4
FINAL WT: g ml: 75 TARE WT:__ |pH. 2%, ¢
TARE WT: g desc: METHCHLOR NET WT: L0028 g
NET WT: g
pEAKER #: <14 FINAL wr: 120 2927 g
ml: /S0 TARE WT: 720, 23494 g
desc: H20 NET WT: L0322 g
BEAKER #: U20 FINaL wr:  A%.8153 g
ml: /Q0 TARE WT: Y& 513> g
desc: H20 NET WT: . 0023 g
BEAKER #: FINAL WT: 005l g
ml: TARE WT: g
desc: NET WT: g
BEAKER #: FINAL WT: g
ml: TARE WT: g
desc: NET WT: g
= TOTAL VOLUME OF ACETONE
( USED IN WASH |75 ml
) TOTAL VOLUME OF DICHLORCMETHANE
USED IN EXTRACTION 75 ml

TOTAL VOLUME OF DISTILLED |
WATER DRIED 7250 ml

PRTCATCH




Unit: | Fx HT Q000 °

Run: Le
: Date: 111183
NET PARTICULATE CATCH CALCULATION Technician(s):
WOODSTOVE TEST DATA SHEET #6 WSTAPPl-AppDocl9-page?l
Rev 6/90

Blank Audit: By: M M Date: 6/5/93
Blank Calculationa:f '

Acetones: .000H  #5 200 wl = 0000 02 g/mt”
Dichloromethane: 000, ¢4 75 wl = 00 00 08 g/m1”
Distillted Water: _ Q002 o2 200 ml = ,00 00 0! g/mL”

Front Half Catch:

Filters: O3] g - | ( .0000 g) = O3 g
Toetal Catch No. of filters Blank Value/ Net Catch
filter
Beakers: D179 g - 115 .0000 02 ) = . 01Tb ¢
Total Catch Ml of Acetone Blank Value/ Net Catch
ml of Acetone
Total Front Half Catch 053? g
- Back Half Catch:
Filters: . 0005 g - | ( .0000 g) = . 0005 ¢
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers:
1. Acetone/Impingers: — -
0043 ¢ - 125 000002 & - __ 0091 &
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
RalalalPy
2. Extract/Impingers:
0022 & - 75 . 00000%e) = 0022 e
Total Catch ml, of Blank Value/ Net Catch
Dichloromethane mwnl of Dichloro-
methane
3. VWater/Impingers: _
005k g - ___250 (.00000] ) = _ 0054 4
Total Catch ml. of water Blank Value/ Net Catch
ml of water
. Total Back Half Catch LOTZ g
g{f: Total Catceh : 0704 g

% Fronmt Half 157 % .
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Miscellaneous Test Data Sheet Page # 8

O i

-\\

Unit: FX_ HT 2000 Run: _lo Date: '7) | j G3..
Test Chamber Air Velocity  Start:| O I Stop:| O avg:| O w
Start: WB: DB: . = % RH L) %H20
Wet Bulb / 018) eXi] (oZ J.4 |%H
Dry Bulb o
Stop:  WB:| [,0 |DPB:| 7| =1 Si |% RH | 4 {%H20
Average % Relative Humidity| 59 0} Average % Ambient Moisture: |4
Empty Stove Weight: 437 1bs
Empty Stove Weight w/ Stack & 0il Seal: Wet:| 5374 Dry:| =27,
Kindling Weight: Paper: ,3 lbs Wood 8'7 lbs
Preburn Fuel We:| 9,2 + 2.2 41, Total:) R, = | 1lbs
Total Kindling & Preburn Fuel Weight ( Wood Only) ==> Total: HE 7 1bs
-, Coal Bed Weight: RANGE: | 1= 1 1bs SCALE: |2 =1 - | 1bs
Upper = .25 % fuel wt 2,2 4.3 2. 9 541.9
ways round DOWN to nearest tenth . —
Lower = .20 x fuel wt Actual Coal Bed Weight:| . 7  }lbs -
Always round UP to nearest tenth
Maximum Coal Bed (« . 52+ _“43 }/2).25 = |2 {1lbs
Weight Removal Upper “Lower
Test Fuel ( .75 x 1.5 x 5 " spacers ) = /L. ipcs
Dimensions Length in inches No. pcs Wt. in 1bs %2 of load
2 X 4 A i A2 1S
4 x 4 15 < 5 =/ 3 R
Test Fuel Weight:| 2/, 2 .|1lbs
Estimated Dr - X 54 60
Calculation 2.2046 5 - :
Time Kg/Hr
Estimated EPA Heat
Qutput in 19,140 X _63 X | 4,90y -|= LN, 220 -
BTU ‘s / Hr 100 : =
DBR BTU’s /Hr
1 EPA Default Efficiencies: NON-CAT: 63 CAT: 72 PELLET: 78

NOTES: - ¢33

— .
I e 1 e
{a ¥

ety gt




Unit: F-X FYT éDOCMD Run: _JgL_____ Date:HZl]}QE> : Page 9
WOODSTOVE OGRERATING DATA

FIRE sSTARTED: 0O%1S DET

WARM UP AND PRESURN: PRIMARY AlIR: s&t wids open for all warm-

up/preourn fuel charges. thern set Yo _WIOE NPF at start of
preburn., )
SECONDARY AIR: NA CAT BYPass: __ N/

CHARCOAL. BED PREFARATION: raked and_ leveled prior to each warm— :
up/preburn charge. At 1 1/8 min. Prior g leading last fuel., raked and .

leveled. In stove e sec.

TEST: Door Wide Open during loading --.Q.___._ min .5.@.__ sec

is
PRIMARY AIR: openeg full for First __ D min. , then sat to run
setting of LJIDE  OREN .

N3 CAT BYRASS: N3

SECONDARY AIR:

EAN: CIFr'-' during warm—4p O_FF" during 2burn
N/QFFE Fipst ?)Qﬁ minutes 2T teet @/QFF' Balance of t@st run

Fan speed set at HEG H .

(j WOOD DATA: KINDLING: a mix oF the Irades listed below

SIZE mMILL GRADE SPECIES
PREZURN: _2X4 MankesTacoms Std _or btr S. grn D fir
TEST: _2X4 Pacbwocd #2_ o b g, _grn D Fir
Fir

Lyl Paglmaocg #2 o bEr s. arn D

PELLET FUEL APFI#:

ARll grades WCLE rules

WARM UR INFORMATION:
All pre-surn/warm ug fuel Pi=c2s Wers aither __LS_ oY inches.

1st warm up/preburn fuel charge ! __._9!___ l1bs )} added at 0 8555 -
2nd warm uo/grepurn fuel charge ! __(Z:I_'__Z__ lhs ) added at O Q 55 .
Srd warm ugs oregurn fuel charge ! ...Lé'_i__,_, ths ) addesd at l O(\ / _ .
4th warm upspreburn fuel charge ¢ lbs ) added at -

charge { ___ ibs ) added at -

(\\ Zth warm ups preburn Fuel




Unit: T %

_ Run: ip
PUEL MOISTURE Daces_Y-{-9°
WOODSTOVE TEST DATA SHEET #10 Technician: () '
WSTl-Formi- Rev11/39

7C) oF Correction Factor: gi

Room Temperature:
/

Record readings to the nearestc (0,57 meisture

gg:i; Valpes are cporrected for temperature: Yes « No ¢ .

Time Test Fuel Moigture Readings taken ar; Qoo -
Calibration Checkss X v Y, 12.0_jz0_ 22.0__21.9

c Top Bottom ' Side Piece'Av§ 
# Dimen | Use Uncor | Gor Uncor | Cor Uncor | Cor Correctecd
1 Klso 194 1% [9s |90 95 [ 9)33 .|
2 .
3loxdxs | P | oS 1224 | 200 [ 218 | 200 |218 22000 -
4 | -v £ 1 yas 1203 1195 1213 | 200 1219 |2/, 963

5 u P 1230 12821228 |44 | 2.5 26325, 1,2
5 (9,634 - |
7

8

9

to \xiv | T V2o 229 1205 |35 220 1241 | D3.500
11 T_1zo. R4 1240 1229 1z40 |09 22785
12 | T 140 lao7 1A2S 1213 185 1200 [ 20700
s | v T 1 /gs 1o0) 1185 o) 145 oo [ 20000
16 | + 22,0 J) 145" RS 1220 |4 ] 1 23.930
15 110,933
16

17

18

10

20 |oswises |+ |2/0 v29 V75 1913 /9.5 | o132 | o) 33

indling Pretest Fuel Test Load
7/202 1 2978 2 |32 157
83672 | /5.0/8 - 5 | 18, /50 4

% Moisture - Dry Basis:

% Moisture =~ Wet Basgis?

Dry Rde. = % Moisture, Wet Basis

To obtain Wet from Dry: 100 X %
100 + % Dry Rdg.

Acceptable Ranges: 16-207% wet; 19-257 dry
(17.5 - 22.5 on Meter [Uncor resading] ac 70°F)

Key for Use: K= Kipndling P= Pretest Fuel T= Tegt Fuel




——

Unir: FANT D000

' Rund:
WOOD DENSITY DETERMINATION Dace: /1743
WOODSTOVE TEST DATA SHEET ¢11 Technician: —
' ' - W5TZ-formil~Rev 6/90Q
Wood Piece: HNominal Dimenszions: S/ X ¢/ X _::?:Va,
Depth (D): %1%5’ cm
Width (W) 8,08 ez
Length (L) Ci% e
“0 cx .
Y./ cn Length X = Q,ng) e
o4 em
o
Volume: 137,605 en?
(b 2w x L)
MOISTURE; Room Tenmperature: ___70__ ®F Correction Factor: . o

Uncorrected Meter Readings Corrected fpr temperature:Yes Re /

NOTE: Record moisture meter readings tp the pnearest 0.5%

Cor Avg % Moistuie {Dry) 20,500 %

Uncor
P

Top: /g,:} 0 % Aug Z Moisture (Wet) {7,012 %

Bottom: lél)/D 20,7 A :

Side: /%Z) 2077 % Scale: Leveled In 1/ our ~
z. 2D,9D0 o Zerped: In d 0112_’/_
Wet Weightz%ﬁk‘% g Dry Weight: 24{, 7| g

% Moisture Dried Basis: z

[1 - (Dry Wt §{ Wet WE)] X 100

Date Tige Temp
Into Dryer 1 1_63 800 ) D or
Our of Dryer (6 1030 ) 4S oF

(Minimum Time in Dryerx 24 hrs.) Minimup Dryer Temp IDUOC (212°F)

Density « ULT] g § 737605 cnd3 HT00 g/c=3

(dry wt) (volume)

Pellet Fuel Moisture Content Determinardion

Tare Besker Wt. B

Wet Wt g - -z " g
Cross Wet Wt. Tare Beaker We. Net Wer Wt.

Dry We: g - .2 = 4

Gross Dry Wt. Tare Bemker Wt. Net Dry Wt.

Z Moisture Dried Basis:
{1 - (Net Dry Wt - Netr Wer wt.J)| X 100

&
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WST6~Form8 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET £#15

Site: EEMC - West, Kent, WA 98032 Date: 7/)/43  Analyte: CO, {(15-1)
source: _EX _HT 2000 Run #: _ {, |
Zero Cyl #: 1 132257 | Conc.00.0 % _COp _ Cyl Press: <2000 psi
Certified by: _1au10 ﬂua Date: 10/93 |
Span cyl #: HASYARTS conc. IZ.l,% CO5  Cyl Press: SO0 ‘psi I_
Certified by: MATHESON Date: i!ll !QS
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: X  Flowmeter:

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

lPre Run Audit: By: DK Time: QBO Temp: Tl °F_
Audit Results :
fPoint Expected Response Actual Response + Conc.

# Meter | DVM 3 Meter | DVM % DiFference! 4 s
Zero 00.0 | .o00] 0o.o0 00.0 L.ool 1-004 ] - 004 201k
bpan 504 S04 {12 | 50.b [.soL 1223 037 |- 29
Comments:

Fost Run Audit: By: DK Time: I 20 Temp: '80 OH
Aundit Results
oint Expected Response Actual Response + Conc J

#  Meter DVM % Meter DVM % Differenc 4 $
ero 00.0 | .000 | 00.0 00.0 |,000 }-0729 | ~029 b
S pan 50.4 1.504 [12.Lb | 504 |.504 ji1238] = 0%  J-690

Comments:

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




WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SRHREET #15

E:—\ Site: EEMC — West, Kent, WA 98032 _ Date: 7)1/43 analyte: 09 (15-2)
Source: ELX M 200D Run #: _|p
Zero Cyl §: TI32257 Conc.00.0 % 0, Cyl Press: QQCG psi
Certified by: LJaunid Bif pate: [5/10/43
Span Cyl #: RFSYHNRTS cone.]Z2.8 % o, Cyl Press: SO0 psi
Certified by: _ MATHESON pate: _/u /93
Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range: 0 - 25,0% O» Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:
EPA Span Value = 25.0% O
EPA Control Limits = + 2,.5% of 25.0% Op = + 0.625% O
re Run Audit: By: £>ki Time: C??Pfg Temp: ‘7iﬁ CF
Audit Results
Point Expected Response Actual Response + Conc.
(¢ Meter | DVM % Meter ] DVM § | DiFference] & 3
 Rero oo.0 |-000 | oo.0 OO0 LO0Z|. 008 00% .03]
s an 12.8 [.512 112.8 | 128 1314 29| -0t - 473
Lomments: Teledyne#2 Cyl % Exp % Act % Adj to + 4%
? ~ R
Post Run Audit: By: ())i* Time: i:iif/ Temp. : %a; OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM 2 Difference %
hero 00.0 000 00.0 00 .1 .004 057 905;? 230
| - .
,épan 2.8 |.512|12. %8 12.% [.S13| 7S] 1088 “Ll7

Teledyne# 2 Cyl % EXp % Act % Adj to + A%

+ Conc. Difference = Act % - Exp (Std) %
gf“ﬁéro % Differece = Act % (ppm) - Exp % (ppm) X 100
o Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % (ppm)
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WST6-Forml0 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032  Date: 7/1/a3 Analyte: _CO (15-3)
Source: -X HT 200D Run #: _lp _
Zero cyl #: 1132257 Conc.00.0 % CO Cyl Press: JOQO0 psi

Certified by: _LIQU\D Q)E
Conc.inl £ CO

span cyl #: AS 40875

Cyl Press:

pate: 5)10/93

SCO

- psi

Certified by: HF}THESON Date: [/H /QS
. K [
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: X Flowmeter:
EPA Span Value = 10.0% CO
EPA Control Limits = +2.5% of 10.0% CO = + 0.25% CO
Pre Run Audit: By: D\(_ Time: QUD Temp: -7 (a oF
Audit Results ‘
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference|] & %
gero 00.0 | .o00 | 00.0 00.0 1.000{.000 ). OO0 000
Span 56.1  |.501 5.0/ 50.2 |.S02}15.020] . 010 200
Comments:

[Post Run Audit: By: D( Time: \230 Temp. : 80 OF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM 2 Difference! & %
zero 00.0 | .000 | 00.0 Q0.0 |.000 {.000] ,000 .000
span 50.1 501 | 5.0l 50.2 |.502 |8.020] . €10 200
Comments:

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

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

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

Exp % (ppm)




WST6-Formll Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: ‘1}!2@3 Analyte: S0, {15-4)

source: FX HT 200D Run #:

zero Cyl $: | 132257 Conc.00.0 ppm SO» Cyl Press: 2000 psi
Certified by: LfGUiD Ble Date: La‘/IDT/QS

Span Cyl #: CC, 7%7(0 Conc.lZlngppm 809 Cyl Press: SOO psi -
Certified by: L}GUID HIZ Date: Zzggms

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:_ X  Flowmeter:

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

Pre Run Audit: By: D\L Time: c\"‘)S Temp: __| | OF
Audit Results
~_ [Point Expected Response Actual Response + Conc.
{w} # Meter | DVM | ppm Meter | DVM | ppm | Difference{ £ %
lzero 00.0 | .000 | 00.0 | 0O0.7T 007 112981 12 951 . 518
— — 127L.
Span 56.7 |.507 | 1208 50.9 .50‘2 395 | §.392 Aslo?
[Comments:
Post Run Audit: By: {)k@ Time: 1235 Temp: 9{) OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter DVM ppm Meter DVM ppm DiFference| & 3
10. .
Zero 00.0 | .000 | 00.0 00.L [.006 | yad | 10 434 i
Span 50.7 |.S07 {128 | 50.8 |.308 |'272 | 5.37S | 403
IComments:

+ Conc. Difference = Act ppm - Exp (Std) ppm
»Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
r) Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % {(ppm!}




QUALITY CHECKS
DATA SHEET 16

Unit: FX HT 2000 Run: (p Date:_?jz‘/q\}
Thermocouple Check:

T/C #1 6. 3 °F T/C #13 73.5 oF
T/C #2 79 ¢ °F  T/C #14 73.9 oF
T/C #3 76.7 °F  T/C #15 o o °F
T/C #4 6.6 °F T/C #16 G277 °F
T/C #5 77./ °F T/C #17 70,4 °F
T/C #6 78.0 °F T/C #18 253 °F
T/C #7 77 in °F  T/C #19 7 7 °F
T/C #8 72,3 °F  T/C #20 °F
T/C #9 ' 0.2 °F  T/C #21 o
T/C #10 8.0 °F  T/C #22 oF
T/C #11 Tilo °F  T/C #23 73,6 o
T/C #12 770 °F  T/C #24 AR Y °F

Thermocoouple Readout:
pretest zero and span check and calibration post test zero and span % difference

ZERO O °F ADLTO O.0 °F ZERO -2 °F =010~
SPAN f995€ °F ADLTO W0 °F SPAN 2001.L_ °F _.0%0 -

Thermocouple Readout Pretest Linearity Check
0= e, oF  200= _20/( °F 400= 3.9 oF
600= _ 4O/ °F 800= _ &8/} °F 1000=_ /600.4 °F
1200= _ //9¢.0 °F 1400= _ /3988 °F 1600= /5994 oF

1800 = 17949 °F 2000= 0.0 °F

Sample Train Leak Check Pre »~~_ Post -~
Combustion Gas Train Leak Check Pre «~ __ Post -~
Tracer Gas Train (§O5) Leak Check Pre _ ,  Post -~
Darft (Static) Gauge Zero Check Pre - Post ~
Scale Check

i

S

o
!

Pre ST 4 - S374 = :
Post 582,06~ SY2.0 ~ 10.0 -~

Stack Cleaned Proir to Test Run: YES NO t/




CLIENT :

MODEL:

FX DROLET

HT2000

TABLE 1

RAW DATA
TEST No. :

DATE:

30-Jun-93°
R RS T RS E L L R L L T R R N L L L Y L L T RORCAt ONN

5

TIME METER DELTA METER PERCENT PERCENT SO2

READING H TEMP. Co co2 COCENTR.

(MIN.) (¢ F) (IN. H20) (DEG. F) ( %) ( $) PPM

0 491.000 0.150 87 0.53 8.20 700

5  492.500 1.190 89 0.60 4.20 250
10  496.830 0.220 92 0.82 9.40 575
15  498.742 0.200 94 1.10 12.80 600
20 500.588 0.200 94 1.22 12.10 600
25  502.434 0.220 94 1.16 13.20 575
30 504.360 0.190 94 1.16 13.40 625
35 506.133 0.220 94 0.88 14.20 575
40  508.059 0.220 94 0.85 13.90 575
45  509.985 0.190 94 1.19 14.10 625
50 511.757 0.200 94 1.10 14.10 600
55 513.603 0.200 95 1.01 13.30 600
60 515.456 0.200 96 0.97 13.30 600
65 517.316 0.220 96 0.72 12.80 575
70  519.256 0.240 96 0.49 12.90 550
75  521.284 0.220 97 0.66 11.40 575
80 523.231 0.200 97 0.61 11.70 600
85 525.097 0.200 97 0.57 12.90 600
90 526.963 0.210 98 0.53 13.80 575
95  528.917 0.210 99 0.32 13.50 575
100 530.878 0.210 99 0.23 13.30 575
105 532.839 0.210 99 0.31 12.30 575
110 534.801 0.210 99 0.36 11.20 575
115 536.762 0.200 99 0.44 9.30 600 .
120 538.641 0.180 99 0.47 10.00 625
125 540.451 0.180 99 0.44 10.20 625
130 542.261 0.170 99 0.38 10.10 650
135 544.001 0.160 100 0.40 10.10 650
140 545.748 0.160 100 0.40 10.00 650
145  547.495 0.160 100 0.37 9.10 650
150 549.242 0.160 100 0.43 8.70 650
155 550.988 0.160 100 0.48 8.60 650
160 552.735 0.150 100 0.52 8.60 675
165 554.417 0.150 100 0.59 8.60 675
170 556.099 0.150 100 0.71 8.60 675
175 557.781 0.150 100 0.92 8.30 675
180 559.463 0.150 100 1.02 8.30 675
185 561.146 0.140 100 1.16 8.30 700
190 562.768 0.140 100 '1.09 7.40 700
195 564.390 0.140 100 1.16 7.40 700
200 566.012 0.140 100 1.22 7.40 700
205 567.634 0.140 100 1.39 7.20 700
210 569.256 0.130 100 1.52 7.10 725
215 570.822 100 1.52 7.10 725

0.130




220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410

572.389
573.955
575.521
577.035
578.549
580.069
581.540
583.011
584.482
585.953
587.424
588.895
590.366
591.837
593.308
594.779
596.250
597.677
599.105
600.532
601.960
603.387
604.815
606,242
607.670
609.149
610.538
611.891
613.244
614.639
615.992
617.345
618.698
620.051
621.405
622.799
624.237
625.674

0.130
0.130
0.120
0.120
0.120

0.120

0.120
0.120
0.1290
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.110
0.110
0.110
6.110
0.110
0.110
0.110
0.110
0.110
0.100
0.090
0.090
0.100
0.090
0.0%0
0.090
0.090
0.090
0.100
0.110
0.110
0.110

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

S 101

101
101
iol
101
101
101
101
102
102
103
103
103
103
103
163
103
103
103
103
103
103

1.49
l.61
1.28
1.33
1.30
1.44
1.32
1.39
1.52
1.58
l1.68
1.73
1.81
1.89
1.96
1.920
1.88
1.77
1.86
1.78
1.76
1.82
2.00
1.99
1.74
1.81
1.74
1.72
1.72
1.64
1.57
1.73
1.82
1.92
2.20
2.26
2.23
1.84

7.20
7.00
6.80
6.70
6.80
6.80
6.40
6.30
6.10
6.00
6.80
5.40
5.40
5.20
5.00
5.20
5.20
5.50
5.40
6.30
6.30
6.30
5.10
4.90
4.90
5.10
5.20
5.30
5.50
5.50
5.60
5.40
5.20
5.00
4.60
4.10
4.10
4.30

725
725
750
750
750
775

775

775
775
775
775
775
775
775
775
775
800
800
800
800
800
800
800
800
775
825
850
850
825
850
850
850
850 -
850
825
800
800
800




TABLE 2--RAW DATA

Lbs

o8

mef

CLIENT : FX DROLET TEST No. 5
MODET.: HT2000 DATE: 30-Jun-93
LR L L X Y R R N Y S L L L)
METER CAL. Wt. WOOD

FACTOR (Y) -=-=-=——- 1.028 BURNED(LB) —-—-———~- 22.0
BAROMETRIC WET , FUEL

PRESS.(Pb) —-===--- 30.06 in Hg MOISTURE % —————=— 18.748
LEAK RATE Wt. PART.

POST (Lp) =-==--—- 0.008 cfm COLLECTED ~—=—=w- 0.3764
WATER METER

VOL. (Vlg) =~=mw=w~ 223.2 M1 VOLUME Vm ————=—-— 134.674
TEST HC MOLE

TIME (MIN) —-==--—- 405 min FRACTION - —==~w——- 0.0132



TABLE 3 ———--— FIELD DATA AVERAGES

CLIENT :FX DROLET TEST No. 5
MODEL: HT2000 DATE: 30-Jun-93
L R R R R R L R T T T R Y T T T T L E R gt e R S A R A A A N VR gen
AVG DELTA AVG PRCNT

H W —eoeee— 0.16 in H20 CO W e 1.22
AVG METER AVG PRCNT
TEMP. Tm wm—m——— 99 deg F coz s 8.25
AVG PPM AVG BAL

502 @ —eme——- 702 - PPM C02/CO m——m———e 6.76

a0

o0



TABLE 4 —-—=--— CALCULATIONS

CLIENT : FX DROLET TEST No. 5
MODEL: HT2000 DATE : 30-Jun-93
khkkkhkhhhkhkhkkhhhhhhhhhhthridhddrddhhrhhhkdrhdhhhrhhkddhrdhdrirdthhddthrthtid
5TD SAMPLE STACK GAS
VOL. Vm(std) —-———- 131.38 dscf FLOW Qsd —-—--—==-- 401.025 dscf/Hr
&
6.68 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) =---- 10.506 scf CONCTRT. (g ——===- 0.0029 g/dsct
PRCNT ) PARTC.EMISS.
MSTR Bws -—-——r——-— 7.40 % RATE E @ —====—= 1.15 g/Hr
BURN MOLES OF GAS
RATE BR ~mm———= 1.20 Rg/Hr PER Lb WQOD Nt -- 0.39 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE = ——————o 163.86 g/Hr RATE = —————w 0.96 g/Kgdry
& fuel

136.43 g/Kgdry
fuel



TABLE 5 =—=w«— PROPORTIONAIL RATE VARIATION

CLIENT : FX DROLET TEST No. : 5
MODEL: HT2000 DATE: 30-Jun-93
R L T Y Y Y L L bl bt LA
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE
5 1045.4 95 100
10 1075.6 97
15 1084.9 98
20 1091.0 29
25 1091.0 99
30 1090.9 99
35 1091.5 99
40 1090.9 99
45 1090.9 99
50 1090.8 99
55 10%0.0 99
60 1082.1 99
65 1095.3 99
70 1094.9 99
75 1083.8 99
30 1096.8 99
8s 1096.8 99
90 1095.9 99
95 1097.8 99
100 1100.7 100
105 1100.7 100
ii0 1101.3 100
115 1100.7 100
120 1100.5 100
125 1104.2 1060
130 1104.2 100
135 1103.0 100
140 1106.4 100
145 1106.4 100
150 1106.4 100
155 1105.8 100
160 1106.4 100
165 1106.2 100
170 1106.2 100
175 1106.2 100
180 1106.2 100
185 1106.8 100
190 1106.2 100
195 1106.2 100
200 1106.2 100
205 1106.2 100
210 1106.2 100
215 1106.1 100

220 1106.8 100



-

225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415

1106.1

1106.1
1106.3
1105.3
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1108.7
1i108.7
1110.2
1111.0
1110.2
1111.0
1110.2
11i11i.0
1110.2
1110.0
1112.7
1111.4
1114.4
1114.4
1115.2
1114.4
1114.4
1114.4
1114.4
1115.2
1114.4
1114.8
1114.0

100
100
100
100
100
100
100
100
100
100
1060
100
100
100
100
100
101
101
101
101
101
io1
101
101
101
101
101
101
101
101
101
101
101
101
iol
101
101




WSTS-Form

COMPUTER INPUT DATA WOODSTOVE DATA SHEET #1

Client FYX DRoLe~T
Client Addresc o0 Lépw — H'A_E@l—
EREC GIN 4Rq  CANADA

Client Phone H16-5277-2300D
Project No. Model Na. BT 2000

Run No. 5 Date of Test (0[30 [Q'—_’; Est Grams/Hr

Stove Type: Cat Non Cat_L Pellet

Data Tc Be Submitted To: Oregon_______ Colorado EPA

Burn Category: Low (<0.8 Kg/Hr)______ . Med Hi {1.26 - 1.90 Kg/Hr) ‘
Med Low (0.8 - 1.25 Kg/Hr)[.2012 Max (>1.9 Kg/Hr) 3

Fuel % Moisture (dry) 2%' 0723 . %twet) 15, 'YLILB - %
(00.00) (Data Sheet #10)

Stack Static Pressure —.052 ~ "Ho0
(0.000) (Data Sheet #12)
Barometric Pressure 3@. D(_D "Hg
(00.00) (Data Sheet #2)
Temperature (Average Room) Combustion Air 25 oF
(00) (Data Sheet #14) :
Y4047 %

-~ Flus Bas Moisture
( f (00.000) (Data Sheet #7) [ q’

Ambient Moisture
(0.00) (Data Sheet #8)

%

Stove Weight 497 = lbs
(000) (Data Sheet #8)
Stove Temperature GChange - lz?mD - oF

(000) (Data Sheet #14)

Particulate Emission
(0.0000) (Data Sheest #7)

Fuel Higher Heating Value (dry)
(0000) (CTXE Shest)

Fuel Type: Wood: v Pellets:

-.OL-\LJZ ___gr/dscF
5(&@5}7' BTU/ 1k

Total Fuel Consumed During Burn 22. o - lbs
(00.0) (Data Sheet #8)
Total Particuiate Catch . 37 LOL{ a
(0.0000) (Data Shest #6)
H20 Captured L23 .2 - g
(C0.0) (Data Shest #3)
' / .
Dry BGas Meter Volume )'%c_/. t(ﬂq' ' CF
| (“ (C0.000) (Data Sheet #2)
IlDQB ! Post Test Leak Rate 0o "~ _CFM

Dry Gas Meter: Y Factor:

Tlwer Hos



Meter Bowx Data Sheet Page # 2 Bane ~____J..-._.w._m..m g .“__4 _____
Meter Box O v Facter [LOZ%  Lnies __{{_ggw__Jﬂm_Zg;_@;i_“,__-__“
Leak Checks: V9 " Hg @ 012 ofm Runz BLH L%\/EQ_/:L;MWM_
is8 o Ha @ OpY . ern Gperatordier s e DR
o Hg ®  _  wfm
Trmject BO0E @ 100 cosmin Mozzie: MProbe B I58 il
Ivitial Wolume: _/_,5_(-:_:_-:_)___
ROTO PRESS: _hOS  |Sampling Ratic Mo x| BARDMETER: 3004
MN | TIME METER SAMBLE | GTACK | DELTA |METER] S0 |ROTO | Pump
READ I NG MDUF DSFEM i TEMA | PRW | TEMP |Ya&CC
Qo 12}5 491,000 — 4,919 s B3 100 7 lo
os| 20 14925001 - 323 | [ /T | X1 12501 %7 | 7.0
o) 29 1490920 996.9%0 15,966 22 (92 1575192 (20
2L 301498 MZIYK L2 IS.Lbb | zo 9y [Goo 194 |20
20| 25 1500.58% |500.SRB S L] 2o | 9Y 14w 199 120
2511290 502939 |spz 43 1S A3 [h22 [ 94 1575 194 (2.
20] 49 15 30 150036015 Y0 L T 199 [62S 18 120
(" 35| %0 1506133 1061335913 | 22 18y g5 Lay |2y
s0] 35 1808.059 s0R.059 15313 1 22 1 GY 1595 19Y |24
450 (00 16p%954 1909945 |85.440 119 9y 1,25 194 29
500 o5 ISILAST ISILISFHIE6LG ! 2o L ad GoD | 3Y 2.0
210 1903603 SI3.603 5,656 120 | 98 160¢ |95 129
ROTO PRESS: _hCS 1 TOTALE )5, 9% 3,40 ths iﬂéﬁmji‘r‘iETEiz?::_\S_Q_._ii_ '
ol}915 1815, 450, 515,456 |S.bisk | 20 196 1000 |9, [R.0
&5) 20 1517 3lb 151731k 168 |22 19, 1875190 120
70 2 119 o<y Sf‘?a ZS‘& (o,)Sq ‘ ZKI 96 Iss0 _ CIC’ 2.9
7s| 2o 521284 1820284 (5881 |22 | FF 1575 1 93 120
SOl ~% [92323) 523231 5.L,2L1 .20 1 471 100 147 2.0
85|  i01525.097 18280871803, .20 197 [Lool97 |20
900 wm 1521, 0031 520L.9,315.%70 | 2] 9¢ 1878198 2.0
950 -0 1529, Q17 1829917 (5. 30! .2 q9 1575 .99 34
toof - 1530.878 152081815801 .21 1 99 1575199 [30
tos| v 1532.9239 1832.829158L,0 1 .21 1G9 575149 3.5
110} o5 1534 .80} 1534.20115.860 1 2] 199 1575140 125
(LB 0 5306, 762 1S3 TL2 St ! 20 199 [LOOI %0 125
TOTALS: | ;07195 2. 530 \V17Z [MAX vACe = | —
TOTAL CU FT| ————— TOTALS: g il .93 .1 722Q7i6v BR: o




Meter Box Data Sheet Page # 2 Page 3 of 4
Meter Box __S5H ____ v Factor _1_02%  unit: _FX ___HT_ 2000
ok Chesies 50t v g g gm0 S P A
o Hg e _____ cfm
o Hg @ _____ cfm )
Ingect S0z @ 100 ce/min Noz=le: Prabe @VE/B " od
Initial Volume: 1. 500
ROTO PRESS: _ .0 |Sampling Ratio : __Jlp _ : 1 |BAROMETER: 230.04
MM TIME METER SAMPLE STACHK DELTAR |METER| S02 (ROTO |PUMP
READING MDCF DSCFM H TEMP PPM | TEMR | VALCC|
240|115 |578.549 157954914 461 | 12 lloi |750 Jtol 2.0
243 2 1540.00L9 |580.0L9(4.31T7 | .12 oy | 7751161 1201
250} 25 |53), 540 |581.540 |4 .31 A2 ol 1775 |or (2.0
255! =4 Imgz. 01l 88301 93177 |02 flor {715 Lol (2.0
eeo| 35 JAgd 482 J58d.82IM3IT | .12 liol 1T71s ol (2.0
265] 4o |535.9531585.983 14317 | .12 Loy [771S 101 ]2.0
270] 4< |53, 424|597 424 H. D17 12 1ot |731s o {20
275 =4 |5%8.%93 |54%.895 (4 217 A2 oy 17178 1ot 120
280 £ [S0p, 3Lk |590 3 {4217 | 12 Jio] [ T75 (1ol [2.0
285 1700 189).837 1808274217 4 12 o) [775 1101 120
220 o< [593.30% 15933081430 | .1z Loy {775 1101 |26
295 |0 |&94779 | 594779 14 31 L2 1101 1115 1101 12,0
ROTD PRESS: .0 ____ TOTALS :{5).Q48 | j ud |1212 |BAROMETER: 29.99
00| 15 159(,.250]59L 250 HITS | 11 10) | $00 101 [2.0
sos| 20 |5M.L,77189767718075 1 L0 [1o) 800110V {2.0
310] o5 |599. 05 |599.10514 175 | . ] 1oy | o010l 2.0
215] 30 |,00, 532 | L00.953214.17S L L0 Doy 1360 ot 120
320| 25 {01 901601960 14 175 | . 1| 101 _[ 800 1101 {20
32s| 40 |,03.3%7 L3384 t7S5 1 1L [0y | 001101 |Z.0F
z2z0] 45 o4 1S | LN AS(EIS | 1 Jior 1900 1o 12.0
325! 50 |,ou. 242 166 29208 3S 1t fiop 1800 tlol 2.0
240l 55 |L,07. L1710 | OT.LI0]1H.202 | .1} 102 | 715 1162 2.0
345( 1800 1,09 149 §1,09.149 |4. 092 | .10 107 19251102 12.0
z50] 0% [1,10.53% {L,10.3281 B3 91 | .09 1102 13501163 12.0
zms] 10 L1389 {3916 | .09 [103 | 3501103 jz0]
ToTALs: {49 &7, V.27 |121Q |Mex vace = | —
TOTAL CU FT| ——— TOTALS: )0},524, 2.7 2 | 2430 AV BP: T




w4

Meter HBox Data Sheet Page # =2 Page of ___ 31 ___
Meter Baox ____S_t{‘_____ Y Factor __)_QZ_E___ Urnit:z F}{__HT K000
lLeak Checks: IS,Q_ " Hg B L0112 cfm Runs D Datei b{/%@#@"é_-—
. _—_;_EQ::(): " !-’-Iig I[”:': :‘f_:: gf__m Operator (s) : Cw\l,s"\_
_____ " Hg ® _ .. cfm
Irject SO &8 100 co/min Nozzle: Probe @ 3/8 " od
Initial Volume: __?__5__@_@___
ROTO PRESS: __).0 __ |sampling Ratic : _ o : 1 |BAROMETER: 24.99
MN | TIME METER SAMPLE | STACK | DELTA |METER| Soz |rROTD |PUMB|
READING MDCF DSCFiM H TEMP | PPM |TEmMP |vACC
360 1215|1324 | L13.2941 4.034 | 10 (163 | 3251103 (2.0
265 20 114 L399 LML IR. 9161 .09 1103 1950|103 |2.0
370| 285 LI15.99211,15.99213 91 | 09 (103 1850 1oz |2.0
375 30 L1395 1L17. 34950391 1 .09 1103 1350 103 [2.0
380 33 (1% L9% 111869813916 | 09 1163 [350 1103 |20
385 40 [L20.051 [L20.0S11281L | .09 103 [830 1163 12.0
390| 4S 1L, 21805 L21.405]49.024 1 10 1103 8251103 [2.0
235 SO | ,22.7991L,22.799 1410 | . Vi 103 | 8001163 12.0
400] 58 1,20.237 1,20 23718 160 | 1) 1103 | K00 103 120
40511900 1,29 L9 | L2S LI L] TGO 1 1103 | 800 1103 2.0
410
415 029 1 480 [1e3n ] =82
ROTO PRESS: _______ TOTALS = | Y05 251113 11,0 1914y [BAROMETER: _____
420 Qq
425 .
430
435
440
445
450
455
460
465
470
475
TOTALS: 49 imax vacc = |7.0
TotaL cu FT| Y 4 | ToTALs: | o Q42| 1O [559 [av Br: __ 0.0k




WSTE~Form,

Revi2/}
MOISTORE gmegpy
Noodatove Datra Sheer #3
Moiature Determinatign ¢//
Initial: IB.:::?R v :Z:::‘?a Onit: Y
: _ _
Pinal: / o Run: _ 2=
IMPINGER #1 pate:__(5-30 -7
Final Weighe 14 9%.| §Tams  Technician(s): Imitial: ¢o)
Initial Weight‘fkag'éD grams Fingl: EH(
Net /’7ﬁ,€;,~ grams Approved By:
IMPINGER #2
Final Weight \56’8 4 grams
Initial Weighr_ S84 8 grams

Nec /3=(Qj grams

IMPINGER #3

H39.2  erzms

{f? Finail Weighe
Initial Weight ngé”‘/ grams
Net 3.0 . grams

IMPINGER #4 (STLICA GEL)
8L’L}. l grama
Initia]l Weighr in—?'/ grams

Ne: ‘2‘71 D s graﬂ.a
TOTAL MASS OF Hy0 capTurEp 2.2%, J- grams

Final Weight

Front Half Pilper # <9/
#

Back Half Filter ¢ S

295.0g = _ 950

390.0g = —
885.0g - oE%

Scale Check:

g
g
g

Notes:




WST5-Form9,Pg2,Revl/S0

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

= P .
Into Dessicator: DatebZZ‘HqJTime!O:‘BO By DK Front Half__ +~ Back Halfj{/w

" Manufacturer: Sé S Size:/lcm  Lot.No.:ZRG Grade: ¥25 _
ilter| First Second Third
# Wt Date{ Time | By | Wt Date]| Time| By{ Wt Date | Time | By

HYIE L G2l fleh [ Jpuf 69291 %2 | ous | oK)

U92F | 9eg | ie/) | ot lLid] 998 | N | iodis | ™

vi3F | hgeslih Lo lid L9771 7 [iows | A/
Hed F | dpeal el g el 708y L/ Jose | b
HASF L 7o teit] godoliw | 7002 | | ez |
LHLFE | 990 h [ 1o il 394 {1 | ipsd %
STE 70 Ll e s i ] 7022 DS

USF 11,7079 Vi o= | HLLT0T, |+ Jiss | Lo
Yyg F ..’049"/ :"‘nf'f 1o D4 ﬂf’l;_q%?_ ‘,,3, noo |- L~
430 F 1079 |le/) | ipas L T0301 S oz | N Lo

(il 29enlpl [eae e[ 3198 (Y2 (1124 |OK
2B 3T30 i/ | ibag [l 3725 | N\ (128 TN
W3B,279720 | pli] e e | tn]. 3771 AREY
YU B 37791 (el soagi/d 3774 | [ 32 ]
I8 RT3 | el ypan w373 [ [ N1Rd ]
S B 3020 bl 2
WIRT 37 i L as o 3180] 1 sl T
SUSEL 354G ] ] o33t L 318 T o | |-

- 99953720 1 e et 37120 D1 152 |
HS0BL 3act ol ipas | LA L 1 ndd )\ Lo

Checked by ﬁi(/(%/,égj@é/ Date:é,é?,/ﬁf Time_ 375

0
<
SRS

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIOﬁS
Filter # WT Date Time By W B DB %RH Date Time | By
S~ 170 | He (ol 199D Lt
| T blz |1043 DK
(1




WSTSH-Form¥,Pgi,Kevo /YL

WOODSTOVE DATA SHEET #4-2:
INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

’
Into Dessicator: Date: Lp,g}q'fi Time: 730 By: Dl\_
{\ Beaker|First Second Third
RN # Wt Date|Time ; Byl Wt Date [Time | Byl Wt Date | Time | By

401 B6.28321Yo 1021, |06 9. 283 o/ 1t |Gl
4072 hes.sb ) liozs | MlosA758] Lin | 918

N/
<403 how.31231 / Lozo | /lin, 21381 bein | 920 4
404 fes2izl [ [ hosz |/ llog. ol bl | 98
405 1971639 |~ hezd Mg el ol | 924 1
v
/

I~
[~

40l 199.1315] Yo 11030, [0 9s 13741 Gy {9206
HOT fow.40731 ) Nozg | N\hop 4018l ™ | 44
40% 19572091 / Ledo | JasJzad ] ) 1420
409 1981950 /

J10 13,231 S Liowy

—1 |

od2 ]/ lasaasal /1433
\ o308l (193¢
7SERN |

S

Y11 o495 | Yo (1040 0Dl 49000 (o1 ] 936 [Lul/ i
412 hezaodb | ) Nods | Al 7o N~ 1436 [N/ |
413 w3929 | 7 [psol [/]94.33220] / 1o | [V

C 9 _forumg [T Tesz [X limawi3l) / [ 1/1/

LS Jagasip|S [osd [\|as3ssif ' [44d [ Uls
Ui, [104.5937 | Siin fose |00 oy 2426 | L0 {94 L/

447 horodor | Dosg{ D\ Dbl ™ 1 HE | N/

1S fed.z295 / hioo / o040 / {8en %

J19 1120.291 £ oz [{ Dap.284d [ Vasx] /]

420 108912 - ot | ls.gi3pl \ 1984 ]t/

Y21 |10y 8317]¥lio ot ][04, 8320 (of1h | 966 [Lul/

422 Jo7.4270 N\ (uos [NV (4% d24d] ) 195310 |/

4923 [arsual /ol /9wl [ lioon [V

424 lowatae] / W2l lep g | liessl| |/

425 Tioo.o0usi T g I\ [ logmedl N JTood] U [/

Checked By: /@%%{/ ' Date: é////?j Time: ’///‘_‘i/_)

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS

{’i Beaker # W Date | Time | By %B DB %RH Date Time By
S 53170 | {8 bl ipzd  |DK

S lba 141 iy 1904 Ll




3
L | T8 39 %h| L, Y
8 3USWWoY i.ﬂ 1A M N EP 3 Ag LM TBURL |4 193714 e3eq
6 RN EEI B BT TN
8 L | L [T HL I _
L HEZ | da | 4M | Aq [Suii[s3eq| uoisssg Ad| IM TeUTA | F Iseag | s3eq
9 uryd ey
SNOIIIGNOD TVINIHNONIANE WOOE T1VOS SNOILIGNOD TVINIWNOYIANE WOOH H1VOS SIHOIHEM 'TVNIA HO1aMI¥ VO
R R KB NE IR REIRIE ae 1k g [Shb L) A
] T T I ) N 2 KU (B A S A B e i b
Ag ET R & aleq P1Tyy | £g ETNTEN ajeq . ‘vuouom Ag U] aleq Isatg| Ag] euwyj] sa3eq 2T983( #
ojuyl 393114
SIHOTHM YALIIA TYNIL
20| neb | Ly C Bbbe 8L CL O] | TEiG 96 X005 | e Sl
AQ) TEb| L bes Lo )N BT LGS Ta T T [ 96 | €/ bl
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Unit:
WOODSTOVE PARTICULATE CATCH PROCESSING F X HT 2000
WOODSTOVE DATA SHEET # 5 Run: 5 Date: ly /30 }'C}B

Technician(s): DK Cu)

FRONT HALF
FILTER #: QJ—}Q lt BEAKER #: L“T FINAL WT: 1Dtp.‘-+%5<3 g
FINAL WT: _ . 717123 g ml: TARE WT:__{nDp.4700 g
TARE WT:___ (pg4 42 g desc: ACETONE NET WT: . 02849 g
NET WT:_ 04| g
FILTER $: BEAKER #: FINAL WT: g
FINAL WT: g ml: TARE WT: g
TARE WT: g desc: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE -~
USED IN WASH 15 ml
BACK HALF
FILTER #: H492 BEAKER #: Y[ 7 FINAL WT:_|0 7. PDlp g
FINAL WT: JHI12d g ml:_{73() TARE WT:__ |07, 7044 g
TARE WT: =y ar g desc: ACETONE NET WT: . JOWp g
NET WT: . 040¢ g
" FILTER #: BEAKER #:_H |2 FINAL Wr:__ QY. Y32] ¢
< FINAL WT: g ml: 75 TARE WT:_ Y4, 3977 g
TARE WT: g desc: METHCHLOR NET WT: . 03494 g
NET WT: g
BEAKER #: L\\Ll FINAL WT:_101. 529, g
ml: Joo TARE WT:_J07], 423 g
desc: H20 NET WT: L0483 g
BEARER #: IS FINAL WT:__98.2998 4
ml: 00 TARE WT: _ 98, 355] g
desc: H20 NET WT: L0447 g
BEAKER #: FINAL WT: 0930 ¢
ml: TARE WT: g
desc: NET WT: g
BEAKER #: FINAL WT: g
ml: TARE WT: g
desc: NET WT: q
TOTAL VOLUME OF ACETONE 1170
( kb USED IN WASH ml
" TOTAL VOLUME OF DICHLOROMETHANE
USED IN EXTRACTION 75 ml .
TOTAL VOLUME OF DISTILLED
WATER DRIED 400 ml

PRTCATCH




Unit:

WODDSTOVE BLANKS PROCESSING EX_WT 2000
WODDSTOVE DATA SHEET # 5A Run: Date: | 130193,
BLANKS DONE : “QJLSJgji ______ Techrnician{s): 7>Kj
EEAKER #:___F____ FINAL WT:_]0%.900Z _ g~
200 ml ACETONE P TARE WT:_10%.299% g~
FISHER OPTIMA LOT #: Q24029 NET WT:___ . 0004 __ &
BEAKER #:___@_,____ FINAL WT:_ 106200 o~
ASml DICHLOROMETHANE TARE WT:_106.30549 -
FISHER OPTIMA LOT #: 910732 NET WT:_____.000L g
BEAKER #:___ & __ FINAL WT:_l0b.463T
200 ml DISTILLED WATER TARE WT:_ 0L Y25 o7,
Rowvesy Peopyems  CeeneiEq NET WT: 000Z

BEAKER TARES  INTO DESSC: Time:_ (OQ00 DATE:_LQJ_{-J_}_ =2

BEKR # 18T WT TIME SND WT TIME SRD WT TIME 4TH WT TIME

A lloa.psa97] 1o > [169.9998 |ioud -

B 103050 nod |106.3054 1046 |/
C ﬁ_‘ﬁﬂlﬁ% Tl 100935 [ 1048

| {;} SCALE RODM GC : TARES SCALE ROOM QC : FINALS
DATE TIME BY WE DE % DATE TIME BY WE DR rA
(£l 1 G40 | L] Sic (e8| 47 Lo |14 Gl O | LD T (49
loj 9 1042 | DK | Slp | s |47 plls 1 Fos il | sp |70 |[He&

BEAKERS: FINAL WEIBHTS

BKR # IN DBE TIiME 1ST WT TIME ZND WT TIME SRD WT TIME

A Lin 1130 ]102.90011928 |ior 93l a3 |
B L pn 3 1063059 Q3D ok a0l aid |
| C |l [ io320e9e39 932 i, 937] 9k |

BKR # 4TH WT TIME STH WT TIME 6TH WT TIME 7TH WT TIME




vait:  FX HT 2000

Run: 5
_ Date: L 301492
NET PARTICULATE CATCH CALCULATION Technician(s):
WOODSTOVE TEST DATA SHEET #6 WSTAPP1l-AppDocl9-page?
Rev 6/90

Blank Audit: By: ,<f§iéﬁﬁi ff%ééﬁbézj Date: 6&4%54?3 |

Blank Calculations:

Acetone: OOOL'] g/; 200 ml = 0000 OZ g/ml//
Dichloromethane: 006l 4 75 nl = 00 00 08 g/ml”
Distillted Water: .O0D0Z g’ 200 ml .OO 00 Ol g/ml”

Front Half Catch:

Filters: D4l g - | __( .o0000 g) = 074 g
Total Catch No. of filters Blank Value/ Net Catch
filter
!_-J
Beakers: OZ%CT g - e C .00 O Y4 g) = 071889 g
Total Catch Ml of Acetone Blank Value/ Net Catch
ml of Acetone
Total Fromnt Half Catch . IOZQ -
- Back Half Catch:
Filters: LONES g - | ( _.0000 g) = oOLHD% g
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers:
1. Acetone/Impingers:
Jd0VWe g - | 70 .00 00 07 g) = 1013 o
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
000
2. Extract/Impingers:
03 ¢ - 75 (.00000%:) = . O3IRE ¢
Total Catch ml. of Blank Value/ Net Catch
Pichloromethane ml of Dichloro-
methane '
3. Water/Impingers: ,
L0930 ¢ - 400 (.00000] & = 002 ¢
Total Catch ml. of water Blank Value/ Net Catch
ml of water
Total Back Half Catch 2735 g
(‘ Total Catch =NIVCIN:
g % Front Half : 27.3 %
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Miscellaneous Test Data Sheet Page # 8

. Unit: FX HT 2000 Run: _5______ Date: LO/SO/Q3-
Test Chamber Air Velocity Start: O Stop: C Avg: ("
Start: WB:| | DB: = = % RH $H20
wet Bulb , 63 75 5 [ 5]
Dry Bulb _
Stop:  WB:{ [, |DB:| Bl |= [ 727 |% ru ] R |%H20 -
Average % Relative Humidity| 29,5 Average % Ambient Moisture: |4 -
Empty Stove Weight: SRRy lbs
Empty Stove Weight w/ Stack & 0il Seal: Wet: 531,77 Dry: 5‘3(03
Kindling Weight: Paper:| , 3 lbs Wood:| 7./, |1bs
. b 1 i
Preburn Fuel Wt:| 19.9 + =0, R | Total:| 4( | ,] 1bs
Total Kindling & Preburn Fuel Weight ( Wood only) ==> Total: L,l’['] " lbs_.

- Coal Bed Weight: RANGE:|K, 5 . [-{&, 4. 1lbs  SCALE: R l=lsdn 3 [1bs
(f Upper = .25 % fuel wt = H.d S48 S50, 7
Always round DOWN to nearest tenth )
Lower = .20 x fuel wt . Actual Coal Bed Weight:| &5 () .|1bs
Always round UP to nearest tenth :
Maximum Coal Bed (( 2.5 o+ 44 4- )/2).25 = 2 - |1bs
Welight Removal Upper Lower
Test Fuel ( .75 x 1.5 x 5 " spacers ) = Jlo |pcs
Dimensions Length in inches No. pcs Wt. in lbs % of load
2 x 4 NA IV # NA N A
4 x 4 )7 = 20.0 (O -
Test Fuel Weight: 2.0 |1bs
Estimated Dr - (27 X . IB7HB ) 60
Burn Rate o 22 0 22.0 X = L2012 -
Calculation 2.2046 _405-
Time Kg/Hr
Estimated EPA Heat L3
Qutput in 19,140 X X s 1= -
BTG ’s / Hr 100 . 2012 “’tH s
DBR BTU’s/Hr
<¢~~.¥_‘EPA Default Efficiencies: NON-CAT: 63 CAT: 72 PELLET: 78
390 < fo2d

Hegr < .99
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F X BT 2000 Rurs ») . Data: La‘/BDi/C}j) Page 9

Unit:

WOCDSTOVE GREIRTING DATA

FIRE STARTED: OH15 DET@

PRIMARY AIR: s&t wide apen For all warm-

WARRM UP AND PRESURN:

up/prebourn fuel charges. then sat to ‘g“ at start of
oregurm.,
SECONDARY AIR: NEY CAT BYypass: NFA

CHARCOAL BED PREFARATION: raked and leveled prior to each warm-—
upD/preturn charge. At 1 1/8 min. Prier to loading last fuel, raked ang

leveled. In stove 1.5 sea.

TEET: Door Wide Open during leading __ { min __ 10

then set to run

PRIMARY AIR: -3thET full for First __O __ @in. ,
setting of g

NA CAT BYPASS: N A

SECUNDARY AIR:

FAN: ON{OFF,during warm—up UN@ during gregurn
ONAOFF: First — minutes 2f test GNbalance af test run

Farn sSpssd set at OEE_{ (ONEIVEMATI N .

WOOD DATA: KINDLINB: a mix o7 the grades listed below

SIZE mILL GRADE SFECIEES
PREZURN: _2X& Manbe/Taooms Std ar btr s. _grn B fir
TESET: _2X& Pacluwosd #2_or bt s, orn D f'r
&y 4 =Xl Dol HE or bEr s, grn D Fir

PELLET FUEL APFI#H:
Rll prades WCLS r~ules

WARM URP INFORMATION: _ , 113 1R .
All pre-aurn/warm up fuel Pisc2E #4872 aither _ . ) or __ 2 inches.

g an
uel charge ¢ __,_GI_'_.L___ lb=s ) added at O 3Q .
F

lst warm ups/preburn

2nd warm ug/greburn f:.tel charge ! _@_Q_‘_Z‘__ lbs ) added at _ Q3¢ .
Sra warm ggs oreburn fuel charge © L lbs ) addeqg at ___ ______ -
4th warm upsprepurn fuel charge ! - ——————— lbs ) agded at ______ . -

charge | ________ lbe Y added at ____ e T

Sth warm upsoreburn Ffuel
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Unit: FX HT 2000

' Run: S5 —
FPUEL MOISTURE Dace: [, i35/0Q3 :
WOODSTOVE TEST DATA SHEET #10 Tecbniciaux&_w
' WST1l-Form7i- Rev11/39

oF Correction Factor: L

NOTEs Record readings to the nearest 0,.5% moigture
Uncor Values are corrected for tEmperature; Yes . No X

Room Temperature: ___(__ﬂ_ci___

Time Test Fuel Moisture Readings taken at; Y1=)
Calibration Checks: X_/ ¥ 12.0_12.3° 22.0 2.3

kc Top Bottonm Side Piece'Avg'
# Dimen | Jse Uncor | Gor Uncor T Car incor | Cor Carrectad
L betrg’ VIC | o0 1129 125 | 1231772 112.3 [ 2.500> ‘
2 T

3

4 e P /8 G I1/8ES 12040 | xa 196 119,763 -
s | P l2s 12461220 2521330 [25.2 25,000 -
6 | U P15 lzo | Lo 19L |85 ao [ 119.933 -

7| » P s 1213 | 200|218 [ 5 Y121.933-

a Qﬁﬂo 533 |
9 :

C 10 lxctvi’' | 7 G0 119 L1 /88 1201 1.5 12001 (19933
S T T 1200 12/8 1205 12241 0.0 |29 22000~

12 " T 1200 1229 1220 | 24/ (225 |24.6] 23.%03 -
13 i T 1220 341 1228 1246 |20 1229 {23,303
| o 7 | ®5 s [BL o> [255 |53 [ 25000
15 {1is, 3(?7
16
17

18

19

20 1swises’| 7 200 12291218 Im< {230 12872 ‘e@‘/ o?»y ™~

.SFPQL;’/ :

indling Pretest Puel Test Load

(2800 ¢ | 21 33 - 23,0134
/ll”I_-:Y. I_A«]l—’%lo ~ - [(8"7\.{8,—%

% Moisture = Dry Bagis:

% Moisture - Wet Bagis!

To obtain Wet from Dry: 100 X 7 Dry Rdg. = % Moisture, Wet Basis
100 + % Dry Rdg,

Acceptable Ranges: 16-207 wet; 12257 dry
(17.5 ~ 22.5 on Meter [Uncer reading] ar 7p°F)

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




Unit: FX HT 2000 —

' Rune: 5
WO0OD DENSITY DETERMINATION Dace: __(,/3pj03
WOODSTOVE TEST DATA SHEET #11 Technicdans -~ S
WETZ-formlil=Revy 6/9¢(

L
Wood Pilece: HNominal Pimensions: L% X &/ X / —_
Depth (D). RG4S cm '
Width (W): %, 925 ez
Length (L): K.53(0 cm

X, 120 e -

T cm  Leageh X = ¥ Q7| em

K, K0y c

Yolume: 108, 209 el
(D xw x L)
;f ( .

MOISTURE, Room Temperature: __Ui  OF Gorraction Factor:

Uncorrected Meter Readings Corrected fpr temperature:Yes No_/"(

Becord moisture meter veadings tp the nearest (.57

ROTE:
Uncor Cor Avg % Hodisture (nry).23,3gmd
Top: égﬂ:; '23”5’ % Aug 7 Moisture (Wet) 18-8%?‘ 4
Bottom: | ,/~ /. < 3.5 « | |
Side: EQAKJ ‘22‘6 s Scale: Leveled In L/l ouct v
‘ P
Zeroed: In / Out
X: 23~3ooz . (UM L —
Wet Weighn:gs(ﬁ'z g Dry Weight: D02 Q06 g
2 Moisture Dried Basis: 10.0452 %

[1 ~ (Dry Wt & Wet Wt)] X 100

»

Date Time v Temo
Into Dryer (o250 2 SRVl 220 o
Out of Dryer 7)“!61 t3 R By oF
+) Minimunm Dryer Temp 100°9C (212°F)

(Minigum Time im Dryer: 24 hrs
~ - C

3()4..1._-"& g = 70Q\ .:O.f cmS = OL{ZLD% g/cza

(dry wt) (volume)

Density =

Pellet Fuel Moisture Content Determinaseipn

Tare Beaker Wt. g
Wetr Wt: g - —E = g
Gross Wetr Wt. Tare Besker Wt. Netr Wer Wt.
Dry Wt: g = — 8 = g
Gross Dry Wt. Tare Beaker We. Ner Dry Wt.
kA

% Moisture Dried Bapis:
{1 - (Net pry Wt - Net Wer wWt.J)l X 1DO




Zi3ovd

1A ] - mm:___ ...... e e e [N | L | (— -~ e[S [— 101
....... WL NCEEG[ ——| — - - 1ol
GNP 7| €ZICE] AB [ S8 [z o [RRC| LhleR | Bt o [7e b kS| S]]
LS| FAVR| Sz |Te| B0 22 [0 os PR g etz 1 i I B2 A
SLSIVR-Zeh 37 T[S [ B8 [F6e | & 10 [R L[R2 [ TICor T ST (= pe=
] il il AN N AT N2 S Al il L A R s M 1 k5
SLS | T[0T SZT Q0 [ QT 06 [T R ZE [Zea RO [on7 a5l N A AT ST S T,
i AR ) AN o AN N A o S A K = i A DRSS,
Q09 L9 ASSh| bzt [ TR BT 2h [T2Z| Lo Lo | oL oz Bl gic' | 2 [ 8 [CoRa[ ok <
O R R L KR BTN B N e 5 N G B ERZA R
S WIO-ISER | ¢SSR LU np [CLIf OV [P0 [ Sel e | vl ¥R L b [ TRS| B
O5G| SN040sh |l bZI [ h] ozl Sb| 7] e [Bh0 [ S U ez | Bzt 81c] 1 [oollcesise oL
SLS IO 6| Qel 8'R TTI] ab | 3L L | 20 TL[ W v [0S [ O ([T oTbEs] s
00| BM0-f Bk Zet | bR SU| Lo [ LEi| Lo [0[RI 0 e[ v L [ [bes|al |
....... SO ol S -l ] ] ] — e e Sl DRt P R P
00NN 8710 J LBhA) el ) S]] 3p [ el i (] T [t [ FeS] 8 [ < ct|Tecol e
QO O0-] ¢bh|l cetfe s LU bb [ sa| ori] o b ec | TR &S| 11 rerlvhces /\m
ST LAY BB et | VS e 86 | [l ol | bl Bz Tl L IZFi S'5S5[FE,
SLS) oL0-[eblh| zel [ 1S W] b | P S [Se0 | 2 st oo S| b [ om [T°%S 5 1t
SLSIoLO-iSbhl 1l || b bzt vb [ ran 8% [0 6S [ bz [z v oS | 177 [ QSIS0 <
52| bW-pesn) el ge| <] b [ AT T 8 v [ W[ 165 3 |6 [I55 e
SLS| b0 eRh | bTHhe] T S8 [ R AT Sz {2 e[ 2es | 0 1| LLT|o5ss| s
QOO LR | szt oel SB[ b zzi|zzr| b e | Tar [ 38h| a1 | Lol [7rses i
Vo1 Mo spb|l szrffoel pU T se [ otffon | ol Se2 22 We| 3 [ Lo [ors| =
SLSNMM0-F ehhfl pztf 22 ST RB Sl 2o [T [ 20 otk [ Fhl bls| o S 0s B Tese g
OSZY pLo- 1 et 82 ST 25 [T o7 [ o CE ez 7l 57 o 117 25|98 <q
DOLL RO IASE] I te] Sb | B[SO ¢SS0 TTsh | 28w | @ |0z2|ccr(ee
Hdd 205 JILVISEE  Mavls B YO} OZH% 4 Ada g EIM Iva [4}¢] A s A 203 A dOYa Jand 3TYI8

h 40 [ @dYd ) \om \ 77 AIYa m/ | _,,znm QUOC TH XA ammmmmmmﬁmmmw%awmhm%w

o

¢h<



. €139vd

A R B B A R O T
QL[ 0N V=] DU el BB [<a | T T EdH[Sern
SO G A= SU|SE B[ [ U8 [a [ Zal| b a|orr
....... ST | | — ]

SA - —] ] — L 1 N | — - I — Lol
ey | (RSN ST} — e ] |HH” .................... - w101
VSLIShY bl 2T B8] 96| 5B | A Slea el [rer|aes [ L 2TTas [ [ z]rehalol <
i e A A R REA R Al AR I T e hCCT 17 [ FZ|Ths(se <2
sTL{Sho—[Sez P fee| eb T Se [ R PG T LCH Q'L[[pgz] QT[S Z eho |07
= LRI ) ST T8 <] 06 [SB TR BRT bR | LT [eih [0 C|e8z | T ez [ash 7
SULNLROATLZ BT T2 06 5% | LR T [P @i T T e (1 Lz S 77

| STL| - TG [ RIT U] 69 | RS [ OTH[ZeTZ e G oiF | TrlesT H ST
WL LhOISEZ] Al [CE[ L8 A [T o [oeT [l [T R [ 2 Elave | T 67 [HE] gy
SRS s 1224 = N A Rl R A 2 DA 22 A A N A X e
QUL YO 65T | hT s e[ BB [ <@ [P T | CURCF| (=Y et ptcppry

_ +

%,

mm

SUTRR Q] ST e[ oL [ P3| 0b[Zo [tha b ol [Ber | S loe | T 15 € [@ falol 7]
oLy e[ MU |S[ 00 [ RNV 1L [T |malzsn [T [ehe | T [77e RS
SUT T [ N US| ob | P [T 6o [osa [T al|@es [ T3 e | 2 |0 ¢ 055 |95k
SUTIHEY oz S| 0b | R e N |[2S [t L aijeeh | e ek | T % e
O ssUq e | LI [Tel ob | hE [0 T on |Br [ [Tg 8 T | oh CIohG| T2
SASN | L |IE] 16| pB [T Tp [Era [T Pre [1-8 e | " | TR %5 Shet

OH) 1N S [ B e | 1n | P9 TR Lt = al [T TH e 7 [Pk |=sh o
VeSO SE G TE] TH| he (bR oh [SWT6 [ele (@ IR | 2 [ R o6l
QS [T | LI |Te| 16| F3 [z or o | (G [P [T ol [@or | < | ok 55l e
QG N0a0- hle| IZTUe] T FE LMoz [Fea B8 [1Pe [ TalloF | = &R [Fahs(oT
SO QZT|[Te| 1o | kS [Te| vh |[Fh [T B [Se [T al[ TR < |15 [FRe o
SN e | Wz Le| TE| PR ETZ TR LR [0 b leas [o T ror| & |52 TS| ok

Wdd 20§ JTLVLS| Mavls M “IYI)| O2HZ] 8 A¥g} 8 Lam vd 03 A 20 A 202 A 40dd 13nd ERL

JHWTL

40 Fovd JLva NNY v TIJOR /HTUNLIVANN
_\~ N mJGNQm\ 7 \m - VOOZ LH X LIATHS ﬁnma\m ﬂm "w._...mﬂwmwn

N &1 _,__Jm,




‘2139vd .

-7 Q0| L.ﬂ.\g_ ...... | - e - e it [— W0l

....... eh' MGz — — — — — aa —m——— pnmel IRt | IR | PR S VY
05 [9e0-{ zz| 2T TSl RUI GGl [T M A G 2 R A L U [T5] o
Voo eeb-lezz | A TS TU S [0 < [FUT[FT [ Celges [T ot EN KNS
&2 |0 e [ GATTSIT| 36 [@ 2 @[Tl Res VST T’ EEES
SLLT WO TRZ O SR %0 | @2 | 2 [ hUTIRT T mPe GhIQeZ| T[T TThe|SS 2
VAT ahQ' A TR QTSR S8 [ 83 [ Sz IBHT BB & hSS' [ &R CoTT T 07 B[S
Q0% | ¢h0'{&hZ @@_\ ch| Sb | FO | ST Z|QRT |G S/ hes” s ifez ] [T r.N%wrmmm
o | oIz 691 TFE 80 [ @3 | L 2B TR er| c<lGre | AT TR ot
0B [ IRV hZT T ISHISh [ 68 | @ 1AL T IPILT TS hh&'e 9 S\T R KA Xz %
0% [TV LRZ| TV Al PE @3 [ O [RLT|RLI [SSIThG (< 7) nNZ| e 'Zh9| 02
Qg e -ILhz | T TRITE [ @ [z [T [RT|[sa|oe| Fe |t T 1] T SC7
9 <k Gpz | QT TRl 26 T2 [T [LTT LLUle elfes s oW | 1T [ FT |L@5[os 4
03 [thdor?] [NTIZh TE T8 [ e T [Rv[eelTs TS b9Z'| 2 S T8 TYSTAZ
....... piS'-lehe| —— ] —- e ee- T e s s T e BT

SCL[INM-TISZ [O T T AL [ LB [T Z [0b 1] ab! | Se|ms S o)t | 2
SLL [ OpQTSZ Ol [Th{@E |18 [z [ |t |27 185G

nw
s
&
u;‘j

2

SR T T
SLLT W77 MM [ Th| T8 (L8 [Tz |3 T[wdl & el ks TS| T71UT eTthElootks;
SLLE G2 T [ZTh[ 73 [ 9 (o [ R [ Falire | halde a1 RS m,wh\uwm
SLL M@ -esz 0/ e S8 | L8 | Ve [eUIeLTR ST | RS RS @iz | 7 LT [ass 057
SLLY = Tz 77 BIEER R EE B EN B I B oA B XA 2 bee
et R Nigzd A RSO A R ) R R A R A e A =
SLLNRO -z 2T [ Th[@3 [ S8 | QR[Ze T2 | aPne | TRz (" | o1 [ze9]3E
SLL R @ae [ 2]/ | TR 82 92 [ SR [bet [t T RE < T G' (T[S Bz
SLLISHKI -1z </ Th| 83 | 9e [@FR [tet el | L Tis’ X 4 [T |2 wks| 555y
SLL|OVAZLZ| ST | Th] SO | 9@ TR T TSRS g [oiz | 1 \"TReEE| 057
QLS SLZ] R [ TR IS BT SlecT|ocl | ¢l |[86h [ B TS U e Z]fsers| 7
Wdd 208 JILVLSH MOVLES 84 TYIE OcHX[ 8 Aug 8 13# v o ‘A 20 A 203 A 40ud 13nd IATYIS dHIL

T 40 ¢ @ovd m.._ﬁdm,\s RLYa .ﬁh NOY 0007 1H ¥4 ammmmmmmﬁmmm%awmmmmmﬂ

',

¢ IS




2i39vd

............. —] - B S i R

e Tvi0L

B 7% R [T | p— ] ] —

73 +|| %0 L]
Jee 'z r7

..... L0l

o0 (SR B LI N CCIZLT [T [ R Z[FAT[Rar [CHGEE (S RISUT | T [ 2 el i
0O ez | I | LU @ Re T [FH [Lee | TR IS [ & | T h' 2
ezl il 224 I ER R AR RN A A e S A e A LS
Sta eV T [ O |G i | UClerz [oc [T H IS N'RSE | T 27 |SThS
S I (LT [t oz 2] Wl | ORI e S ZoT | @ | & [THS
052 |S0HRZZ | LT BT [=lT | B[t @[T Rea [To [ we | 17 | < e
A58 |0 et | bIT L] UL [l | T [CCT el [Tl [ RS [T | TV | F" [LTH[
v |80 etZ| DI | SU LU T [TE[ST|LEr [Relus | T | & [ 5 [g e z
&S e Ree| Ol [STSLTZU | B [ B [T [SEShe| s 5 |Ra | T | 5 [Fhee-

i
<l

ST |Pe0| hee| MI|QL &E| T CeRCTIRLTFETRe ooz T 1 T b Tie s

Fic

Hdd NOm__ JTLVIS|| Movis aM V)| O2HZ] B8 Adal 9 L3 va 0 A 20 A 202 A dodq T3ndf 3OS JWTL
vd _ ALV N TAAON ;

f 90 #eud gp(0e]o) sava 5 T V02 LR XS s gand A




|

\w

o1y P

VS R0 TSR | 83C 600 | 6SE| 0S| €S B3R BLe B T el Mm

S0V-| 28 T BB [ 190 [OSe [ LTS [c7¢ W[ SB8E | TE| © [Thela 50

obV-] 2% | M0 [Clol[ eSS [ zes [ eac [ SIn ol R A N

TER] b0 2R TSI [ hIan bhe| bZS| RZE [ SR [ %ah 2Ze| 1 [bTRG|ma =

SN YT TTER[0S07] %R [Shb ORI SRS heS ) zZe | 3L azh [ ecg | T 0'Lh 155 7]

S STR ST SR | ozal ShOL | ehe| (S| ZZC | BbLR| ohR| ere] T [ Tockn =

e REE I I S ol Bl A0 O8h | LLRf8se| 27 [ Ters[b—=

. .1 e’ | LTC|ShU | €he | 0RT Zie| bLh| POS | ge¢ I~ { cers |9 7,

oY P N— 0 7% 3a¢| LEOl] 9kE ¢he | S2¢| hLK LG R € h EhGlse =

£90°] €8 [ 8RCL[OR01 | OSE | 17T | T2 ILh | o TzE T s 53

S 1y wo sand P90 2 AR | 0SSt 129 VS| 1hsSy 92 | O8E TS 2hhl S | I'hps| 52 Y

b AR | BT | Shb[ 7O [ ase] I5T FBP| 2hS | h | £ [ThAg o7

IO R T [250 | ©F | 2ha | 2 ehh| pLS | Top| @7 [ S oSl S =

Yo LHH2TIRNOT RELVEY DX NN me 21% HAhE TS BhG | Lze | 505 20°) | bk ET /"5 oWl [y

o Lo 2% [ OS] [5G TRE ol 25 oy G| Y9 <ogl ST G 9rS[wo =

LV 135 ¥1v Awvonoaad SLa'-] P MNel T2Ch 539 LG QLG 58 S99 bOs) " SNA= ) ol

8] LLO™ ] SR TOKT (o201 [<rs 582 5 URS bo [ €55 b1 | bliskselg

v 13s w1y aewnadSEY | 7R ] SR QN: ISYE MNS| Nz ohS | ST SObl — wT?m o2 a

S1ININHWOD JILVYLS AN3TANY ¥/ 03 momhmllr_.uhhom 3a1s a.m~_| “llm.nm 34018 11 d0i AIV1S ILvY NUNgd 18 31vag dHIL

T T e S e 000 T T, s sy
O e




...... S— e Rl N e QT POLIZThT L NG LZRT i!}.!m AL IZT o
et Rl e = IKEl G| FRS: | 1265 | Tone R E ST
| B E o o= SShl | he | 9Sh |98z [29h [Toc [ Ton Lo
9| Y TRz | 9% a7 TS S8 90 |97 TR |1ae [FoR T 175
< | S| ThZ | T [z GRRT [ =3 0y (927 |TXh |Toz | aaF 1332
Le | S% (TR | 7% TRz ThRi | 78 50 | Bz [13h [Tog [0BF TS
Ls =& L IRT A€ [ LhZ Thhl | 752 Sl | TbZ | gbh [FTo% rhTCeg
TENTSE [ [ e Al =3 SI6 | 167 | TR (3108 [0aF 325
A=t b | TR | oF | oh7 [92h El Sl [9I67 005 [ goz Sh{ 1=
== | e [Ahz |7 9% | Rz [benT =2 Sy | Gbr 99— | 9oz [ ¢hh AT
=% | be | LRC € [ She | oh 9Ng SCh | 20 [ LOS %0 [ Ter | Lo
Se| hEL ShC| Ag | hhC | Sen] S8 8cb | S| €S [ %€ | eh [ ce
Se| he| ’RC| 9% [ rhe bl | [1% S e | bIS [ %o th [ 06g
S| Se| e AT hhCl pithlT SR TERE 0%h [ AUE | bIT [ %0% Wh | 1SS
...... L ] | [ SPb| Ml [Sh0| oo | BRC e T D5 LS
sel sel| Lhel o She | 1nl h@ | bCSI Bb | zz¢ | &1 s %0¢ O | &HC
S¢| se | Lh@] ¢ [ahe [P0 3 | ZLel | hlb | %2C [ 10% | o5 [ 00n NG
Se| At | Lhe&| € | 1nE 0hi| <2 [ LS 5b [ hee ] bbbl | LT [ Lo ISTIn:
Sel 2] e ¢ | Lhe L=l 2% | Shel phb | Lee | ey | Log Lhe | 125 17%
o) | Lhel o R[0T [ 28 ToTe] 8eb | hhe | 18R | 0G| Fie | 530
Se| e LhC | A [ GRE[0RET S | 22 [ 6 [0SE [ Slh LO% | L% [0S
S | TRE[ ¢ SR SBel! 0B | 602l [ B1D hSe| €0 80¢ | [b% 10S
Sel e Skl A | nhel Obel CB| bbB | 028 | 19C [0 | Zic «0h | ALk
Sl ¢ e | A | bhhe| Shel 1% 1298 S2% | 292 | nSh Sie 130k | S
CE | S| ohC 9T [ She| O 5 | VS| LS9 im0 < Lk |5t
e | SE|CC| % | anZ| ZoR o6 | heA] 1% [0S [ 288 [ Z2C [ O/ oo Toe <0
et [ s¢ [ rEZ [ oc he | W] €8 3L plb | bST | b0S [ €2 bSh | SLE[SE 0
idwl.Wdelm_: €08 | dKI syy SY9 3| 1no dut Jduvs IIVYNYNY ggﬂﬁmmm: WoLiod | dars 1y Ave 3415 11 do1i 3HIL
= ~ 1 Eova oy jo0 )arva G zmmwuﬂwmomw " Y9 TAAON/ Yaun~ v aniuy

A

LIZHS YIva FUNLYY

ddNAL_ T d9ud



|

PN%II W0l

R T

blg [

S |0 ,(Q,,mN

?Nm WA _“N

, tel| == | PRz L% 199 boB (a8 (182 wlh | I8Z [2h | F7C < o

Le | &% [te7 [S< [TRh7 S 978 408 [@z28 [9e7 seh | Tz | Gzp hIS [0S«

Le | S€12E7 [SC [Brz (2R 29513 V=¥ | A8z | beh [ TBZ [ BR [ o925 i

Le | SE1257 (S5 [ Sz [LER S 273 ©hS | L8Z | Shh | BGZ [ LEh |75 E [her

BE | 5% |T5Z (2% | @he | TSR3 03 | PG| BT Toh [ ez | Thh [T 1 <
Be | &% [Tz [ €€ [BRC T o1 19 (039 |ZG7 | 19k | Fbz [ OGh

¢ | S l1ez| €% | 9R7 Shhi | 59 | 729 [ F69 [GLZ | 7R b7 | SH | Fhe

SE | S2RCT [ E€ [OF2 [T [ (08 | TG 527 105 357 | F5h [Tag (e,
B | v= |®27 | FE [Ir7 | RRI [ 59 | 963 | 22h | olZ | ILh | 8hz | 85k [T7%
LaLl[zepll Lozt [2735 TSN ILIS|A36h | woL
AR EAETE Wl [ D9 [ 115 @b [T [ Lip [ooc Anh | oLg |ai
EEREE BEERE b

Shh | 91CZ [ 2@h | 995 |S9h [ere 5
me ) 7¢ |efz | e= [BR7 [hAT |58 [ L2h [eob [Siy (2an 7ag QL

Lde |52 il
Se | 2| AL SE | SR [TRAT ST 9eb | 06 | hiz [HoF |[Soe [

‘ ShT |92
8% [ 9¢ (157 | &< Whz |ORRT [ 98 [ 5L (796 SLe | 63k [Ses [Z0h [ San[on =
SE| 7 [BET | P (@R [TRET T TE L | =96 TSLZ ThbR (902 [S0F [ T2n (6 =<0
W | 2 |QEZT | FE [ BR7 Shht | ST GEL [ [z odn [N [9LH [ SRR [5 ]
B¢ | 7€ |BEZ | B [hZ [Toh | o3 [o=5] o | SLz | hbh [9Rg [LTR | oRm 07|
Ye | AT [ahz | &% TTh bshl | G [l [<eh | 7 @9h [T 0%

Lib | 9RR TSe <
e | I [Th7 | 5o 9h | LShTS2 [Tl WSy [ Liz [99h [T CCh Bl EE=

BE | A< [Shz | 9% [oFZ |TSH 52 | bEq] | ho [LLT mmj [.Q% | BLR :LFNI SIp=
TSON] it zos| wrsvo| svo 0] 1o gl siinc wiind | warew| v /930 xomwur] woitom| aars 1| apes EXIEYED

R R T = ST

C



| N I B P el B (b0l < | gd%\Q\ N 99 &Wﬂ A,,:l&ﬂmuﬁéuﬂ W10l
...... S e - QD\ ISOFN\ «W.O@lg_wﬂm % lh gm Nm.m;q QSTZ ] wioL
St | Se|OhT | Te TRz |Wehl | 12 |2l [Oh7 | 5.2 655 [on (522 ] ==

=% | <% |QhT | 1% [@KT [ZhRT Lo | 227 [8r7T |Gl |65E [Pz [ecg [Tes I8
2 | S [ ohZ | € [@hZ [PRRT [ L3 | 620 [ FoT |30z | TR SEZ | Gee | 57 |00
S |2 [T | TS [GhT [OFRT | 1.8 | b0 [ T99 [ 117 Ihe [@h7 [hee | 197
=% | €& | | AV RRT [pht! | LD | BT [T ILZ [Tk | @rz [ GES 77
S | €% |OpT | V8 9P |RpRAT [ TR | €277 | S (102 | 22 (367 | Fhe Wz
>t | ®% |65 [ 9¢ [ QhZ [WAT [ LD | 250 (LT [blz 165 |2z e [ ZhZ
= | o |beZ | L [BRZ [PAT [ L8 [ 15T [ LAT[LL7 (165 (552 A NNT

S¢ | «¢ | b7 | LE [ @hz [TRAT [ 99 [ 957 |50 | &7 |95 (557 IECE RN
F2 | == [GYT | L [ @n7 [Gehl [ 18 | P27 [ 599 | 8Lz [95% |57 185 503
=S¢ | &£ |66z | 8% | @RZ[LSR] (LB [ Ol (a5 |Glz |75% | 657 [ &¢ A
e |eT [68T | B€ | BRZ|behl [ L8 [ LRI | 167 (BLZ | e [Gaz | 29e [ LIz

............ —— LA LTAG [R5 [Fee | Sboh| Cfoe | B2k | b hoe

Te |22 |67 | @< | BHC |2%h | LS |S50) Sb?) 3Lz | S92 [0z (92 [[lz | Ve
Ve | €2 | Bz | B% | BRZ [1eh] | 12 557 7 104z |bae [z (1A% [ 192 0.7
Ve | “2 @8l | 5 |@hZ |Shl | LG | 197 [oat. Wz PWe | 997 [Thie [%8z Ll
Ve |ge [SZ | A [9RL [LERU LY [ 119 (L elz (18 3oz hiz 1997 53 7
e | be [T | LS SR |TRnl [ 18 | 989 |75l | 9z |99e @97 |aac b =7
Ve | b |LYZ | L% [ 8hZ |l |19 (267 [ 180 |18z |0bs | P12 [ 59 | Wor [ 21
e | he |98 | @z [TRh [ L@ | Il | AL [ 182 | 868 [ 1L | 105 (967 L=t
Ve | A% |92 | 7% [BF T LS [LIC [PIC [Ta7 | 908 |77 | 1hE [ 657 P2
Ve | b |92 | S [DRZ [ SHhT| 98 | Lzl |OLC | 187 | 20F pLZ [ abz [ e (B
e | pe S | FE [@hz |Shhl | 38 | Z¢L [S8Z [ 1e5 Zoh | 9L | FOh | GoZ |52 71

Le | he |22 % [@hT [ShhT [ 99 | FRL |16 | 132 | 01h [ 81T FOR | bag | 0o
| Le | pe| ke | T€ [CRZ[LRRT| L9 Lol | 36l | 19z | STh 037 Lo | 2T 500

w ﬁMJ.MWQ\4 dHI 208 | dWI Sv9 S¥D "2 | Lno dul ATdHYS | 30YNuNd | INITAWY 1vd / 23  Xog3HI4  woLlod | 3CIS 1Y Avg

3018 17 doL AWIL

e . ——
40 d9Ud $Lua NNy ) M TIAOW /Y AUNLOY ANNYW
_ T 3 ©b \OW\S m e oY 1H X4 LIFHS VIVd SENIVUIAJALL cm_wﬂm




|||||| ———— ————— —— —— |||u.w“ ————— i T RLAL
..r:“ uuuuuu .,h.in ..I}H |||||||||||||||||| vioL
|~
Pl
=
Pl
TO =Tl - .\\
“dUS |72y
VIS TR [+
—— e — e m
............ | ] | 199 OL8 | SI9 [T |'buh [ ez [9F [le W
9% LOOL| SHell[h9 PIRAbET | [ElSe L Ier |5 ees eleaz|
| 'S8 1T BTSSP %875 |[LhhZ | Ghre QISZ|
St | €= | FeC | Ve [GhZ |SAT|<@ LGS [127) 982 | BE | hhe |07 | SRy e
S¢ |2 SR |NC (SR |STHI (29 |63 |92 |97 [S25 [Fhs e | Lhe & w%h
nm«m. & mmm1 Ne | DhZ |Qehl [ G | 6T [0z (992 | 92% hhZ ["E [ LR7 [ %
=% | == | S¥C| A% [ SRZ[Fehi |PY [ 6077 |S27 [A@z | 525 | Fhz |95 (257 15, e
S % |SECIIS | AT |FRRI [ S8 | b1 |52 (W8T [L2S | Fhe |5 [C53 s
S% | €t [SRC [ 9T | BRT [SeRU [ A3 |27 | 829 |19z [ 122 | Fhz |52z (557 SEe
S | € |SeC | e [RIT [LEh (719 [ 5277 (257|982 [2e¢ | hhz | 55C | 2oz [ c
=e | €7 |9 9e [ BT |LERT LI [bzo) |Ce 1O |25 | Bz |ZEeT [ Sz SCoie
S< | =€ [QhZ | 9= [ @k [Lenl [ 12 | 629 | 6571 [A9T | 1SE | Sz |22 [ Soz [ e
S| =6 | WL | N | SN[ ER| LQ | BT | G| 197 | 7% | SR | ees [ 267 SBse
“VGOR | duT 20s &,_.W SY9| SV9 "3 | 1nO duI _ FTdWVS | ADyNENd | INITAWY LvD / 03  Xxod3uI4  wollom | 3ars Ly dva | 3d1s 10 doL ﬂ
T e TSRO0 T T sam vive AR TR



P

e

WST6—Form8 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK *
WOODSTOVE DATA SHEERET $15

Site: EEMC - West, Rent, WA 98032 Date: ZQZ;%OEQB Analyte: COs (15-1)

Source: FX KT ~ 000 Run §: 5 |
Zero Cyl #: 1132257 Conc.00.0 % cc\p_._~ Cyl Press: QZOOO psi
Certified by: _ Ljano Bl Date: _{/10/43
Span Cyl #: ASYHRTS Conc. 2., % co, Cyl Press: 500 psi

Certified by: MATHESON - Date: _‘Jl}!l!qs
Analyzer: Make: Horiba Model: PIR-2000 SN: 407069
Range:_ 0 - 25.0% CO- Analyzer OQutput: ¢ - 1.0 v.
Flow: 1.5 scrH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% CO2
EPA Control Limits = + 2.5% of 25.0% CO» = + 0.625% COo

re Run Audit: Byz DK— Time: }045 Temp: 7% OF
Audit Results
) oint Expected Response Actual Response + Conc.
( # Meter DVM % Meter DVM % Difference d %
" kero 00.0 | .o00) 0.0 | 00.0 | 000 029 |- 029 1
Span 504 S04 [12.b 50.3 303 iz 439 ~ ~Q%3
Comments:
‘ : —
ost Run Audit: By: BD Time: / 9/5 Temp: .__._._Eg °F
Audit Results
oint Expected Response Actual Response + Conc
# Meter DVM ) Meter DVM % Difference a %
Zero 00.0 } .o00 | 00.0 00.2 |, 00x 101 1O | 1 0&Y
S pan 50,4 L5064 112.Lb | @27 |07 [2sss | -0 - A3
Comments:

+ Conc. Difference = Act & - Exp (Std) %
(\-z{aro % Differece = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value

' Span % Difference = Act % (ppm) - Exp % (ppm} X 100
Exp % (ppm)
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PRE AND POST TEST ZERO/SPAN CHECK E:
WOODSTOVE DATA SEEET #15 -

1Site: EEMC - West, Kent, WA 98032  Date: (a./_iﬁﬁ3 Analyte: 0, (15-2)
i Source: EX  HT ~NONO Run #: 5_ | |
Zero Cyl #: T13225"7 Conc.00.0 % 0, Cyl pPress: X000 psi
Certified by: _LIQUID QIE Date: tallazgz
Span Cyl #: _ASYHRTS Conc.)Z.3% 0,  cCyl press: SO0 psi

Certified by: MATHESON Date: /43
Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range:_ 0 - 25.0% 0» Analyzer OQutput: 0 - 1.0 v.
Flow: 1.5 SCrH Measured by: Rotameter: x Flowmeter:

EPA Span Value = 25.0% 02 :
EPA Control Limits = + 2.5% of 25.0% 0 = + 0.625% 0O,
re Run Audit: By: DK Time: |5 Temp: 32 °1-]
Audit Results
Point Expected Response Actual Response + Conc.

{( fi. Meter | DVM % Meter | DVM ® | Difference! A 3
i l.ero 00.0 .000 00.0 00.0 OO} 07 ‘,0(7 '0(08
Span 12.8 [.512 [12.9 12.8  1.512 [126%] - 110 ~§062
Fomments: Teledyne#®a Cyl $ Exp % Act $ Adj to by -5}

X _
Post Run Audit: By: /3() Time: / ?/ D Temp. : 5 3 OF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
bero 00.0 |.000 | 00.0 &0l 11006 | 107 /077 429
rispan 12.8 |.512112.% 27 |, soa- | 1Dydt| —, 359 |20
Comments: Teledyne#g Cyl ® Exp % Act % Adj to T A%

i

+ Conc. Difference = Act % - EXp (Std) &

(\-;o % Differece = Act % (ppm) — Exp % {ppm) X 100
! Full Scale Value

= Act % (ppm) - Exp % {(ppm) X 100
Exp % (ppm)

Sban % Difference
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PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Date:lQBole} Aﬁalyte: Co {15-3)

Run §#: 5
Cyl Press: é?,g:}OO psi
pate: (,/10/93

Cyl Press: _._S_Q_‘Q_;_ps-i

Site: EEMC - West, Kent, WA 98032

EX_HT Q000

Zero Cyl #: | |32257
Certified by: _J1gui0d Aie

Span cyl #: QS 40475 Conc.@] 3_COo

Source:

Conc.00.0 & Co

Certified by: MaTHESON Date: J‘/H‘/QS
Analyzer: Make: Horiba Model: PIR-2000 SN: 408005
Range: 0 - 10.0% CO Analyzexr OQutput: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:

EPA Span Value = 10.0% CO o S
LFA_Control Limits = +2.5% of 10.0% CO = + 0.25% Cco
re Run Audit: By: M Time: |25 Temp: g3 oF
Audit Results
Foint Expected Response Actual Response + Conc.
(‘ # Meter | DVM £ Meter | DVM % Difference!{ A %
" lzero 00.0 | .o00 | 00.0 00.0 1.000 {,000] 00O .000
pan S0.1  |.501 |5.01 | 50.2 }.5072 [5.020].010 200
Comments:
Fost Run Audit: By: }3U Time: /g’/{ Temp. : 8..) OF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM $ Difference] A
Zero 00.0 .000 00.0 50’9‘ 80 2 ] ,020 ;020 Q00
kpan | 50.0  |.501 [5.00 | 498 |dog[ugs [-030 |- <99
Comments:

* Conc. Difference = Act % - Exp (Std) %
{"" Zero % Differece = Act % (ppm) - Exp % (ppm)} X 100
AN Full Scale Value

Span % Difference = Act % (ppm) ~ Exp % (ppom) X 100
Exp % (ppm)




PRE AND POST TEST ZERO/SPAN CHECK

WOODSTOVE DATA SHEET #15

.2 Site: EEMC - West, Kent, WA 98032

Source: Run §#;

- P e ——

Date:lQZQOIQ5 Analyte: _ S05 (15-4)
= ,

Zero Cyl #: ll32257
Certified by: _ | |GUID Rie

Span Cyl #: l C, 790”0

Conc.IZIagppm 80> Cyl Press:

Certified by: L}OUiD QIE.

Conc.00.0 ppm S0y Cyl Press: ;2( )j 20 psi

Date: !2“0 22;2'

SO0

psi

Date: _Z'ngz_?_.:')"__

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: Flowmeter:

EPA Span Value = 2500 ppm SO3

EPA Control Limits = *+2.£% of 2500 ppm S0, = +62.5 ppm S0,

1160

re Run Audit: By: D)4 Time:

Audit Results

Temp: 92 °F_

Point _ Expected Response Actual Response + Conc.

( # Meter DVM Dpm Meter DVM ppm Difference! A %
Span 50.7T |.507 | 128 | 50.% [.508 2335 | 5.875 |43
Comments:

Post Run Audit: By: 8/1) Time: _/ ?”? S Temp: &_5 OF
Audit Results
Point —_Expected Response Actual Response + Conc.
# Meter DVM ppm Meter DVM PDOm Difference JaN 3
Zero 00.0 | .o000 | 00.0 | O/ [,007 3267 3887 |/ S2Y7
Span 80.7 |.807 {128 Sl & 1SIL |Bes| L, 005 |20S)

RComments :

+ Conc. Difference = Act ppm - Exp (Std) ppm
~7ero t Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
= Act % (ppm)} - Exp % (ppm) X 100
Exp % (ppm)

\éban % Difference




QUALITY CHECKS
DATA SHEET 16

Unit: F X Run: 5 Date: (0-30-97
Thermocouple Check:
T/C #1 2.2 °F  T/C #13 L8 oF
T/C #2 2.3 °F T/C #14 i °F
T/C #3 22.1 °F T/C #15 -7 . % °F
T/C #4 35 °F T/C #16 4¢3 °F
T/C #5 1.3 °F T/C #17 &5 oF
T/C #6 4.4 °F T/C #18 N, oF
T/C #7 73,5 oF T/C #19 2. oF
T/C #8 73.% °F T/C #20 - °oF
T/C #9 B A °F T/C #21 - oF
T/C #10 (1% °F  T/C #22 - oF
T/C #11 (7 € °F T/C #23 2. °F
T/C #12 .2 oF T/C #24 ~2 5 U oF
Thermocoouple Readout:
pretest zero and span check and caltbration post test zero and span % difference
ZERO -4 °F ADLTO Q.0 °F ZERO _ |3 °F D= ~
{ k SPAN 2oc/o °F ADJ.TO 2pc0.0 °F SPAN 202 °F _.pl0O ~

Thermocouple Readout Pretest Linearity Check
0= Q0.0 °F 200= 2016 oF 400 = 35% 5 oF
600= (0J.2 °F 800= U4 °F  1000= [ of oF
1200= JIG9&.0 °F 1400= 3%¢ 5 o 1600 = <994 oF
1800= )7G9% " F °F 2000= 2003.8 °F

Sample Train Leak Check Pre ] Post ~
Combustion Gas Train Leak Check Pre Post _ ~
Tracer Gas Train (SO;) Leak Check Pre / Post __ -~
Darft (Static) Gauge Zero Check Pre _ .~ Post
Scale Check

Pre SHYL. T - 83,7 = 100~

Post <5101 — <ddl =00 -

Stack Cleaned Proir to Test Run: YES NO ¥
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sn _ 1640y
Date é“?"??

This certifies that the above listed device met all Weighing Requirements
when tested on the above date with weights fraceable to N.B.S.

Load Reading Load Reading Load Reading
& Lbs _Q 150 1bs L5O

S0 Lbs £0 200 _ Lbs Q00

/00 |bs /OO QL0 Lbs ALD

D ooes ¢51 LITHO N U.S. AL




QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
REPORT QF SERVICE AND CAT,TBRATION

This Serv Date_ﬁ/k/{& Last Serv Date /2y /€7 92 Next serv pue NP
Function Tested Ag Found Manufacturer's Tolerance After Service
Cornerload 2 ;H Zwk -L—‘ Yy
Optical Range o N?lﬂ—— —_
Optical Range w/Tare —— w fkl~ —
Linearity or 50-50 iA@a/ X o0 iy ;Zwy
Hysteresis B iy z Ny T, ] vy
Calibration + ":" e = .| ~- | wes
Indivigyal we. Readings] ns rouna | tamufactureris Tolersmee | hmor el
[© pn |_— a]ma— [ =P | = Ly
fiii {;D‘Ea | 4 vy | __\‘aa | + Ay
(=L |20 | E fo | £y
Soy . 3 Ay | £ oulng
(OO~ _+.45 | > e 1 Oy

cusTomer (IOEALL, and, SO Zed2  make SP;Q\‘OQXTJS
appress | W& 5. ﬂt‘%\\em OALT Woper, A 26S
Q&w\- e~ GEer s/N_R Fojosoy

LOCATION
contacT (. N

TECHNICIAN €Il VA

IMPORTANT NOTICE:

All balances are serviced under lab ambient conditions.
are for new equipment used under ideal conditions.
of the equipment and environmental conditions.

Manufacturer's tolerances

Your results may reflect the age

OTHER INFORMATION AND COMMENTS PERTAINING TO THIS SERVICE AND CALIBRATION:

e = = [ — -

INFORMATION ON STANDARDS USED IN THIS SERVICE AND CALIBRATION:
One or more of the following standards were used ag references

== t -

for this calibration. -

Their calibration is traceable to the National Reference Standards maintained by the

National Institute of Standards and Tec

hnology.

Our N.I.S.T. traceable Reference

Number is 732/246308.

Manufacturer Description Serial No.| Date of Last Calibr.{ Next Calibr. Due
Rice Lake img - 100g A45 7/2/92 27/2/93
Rice Lake lmg - S5kq 7764 1/25/93 1/25/98
Rice Lake S5g - 2kg D74 7/30/92 7/30/93
Rice Lake lkg - Skg c4488 2/2/92 7/2/93

rev. 3-30-93

516 S.E. MORRISON. SUITE 213

e . P.O. BOX 14831 »

PORTLAND. OREGON 97214 »

(503) 236-2712




QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
REPORT OF SERVICE AND CALIBRATTYON

cusToMER CWERLY & W Sist BRR. vaxe AHA S LOCATION

abbress |[A\S S. CawaalL e C MopEL by e0o ) conmcr%“ N @t
KeEwT won 5oz s/v_ 163 TECENICIAN ORE

This Serv Date (Q /(@ / §3  Last serv Date j2 /(B /9% Next Serv bue |2/ /93

Function Tested As Found Manufacturer's Tolerance After Service
Cornerload il(“; i 23_.( 2 'hr‘
Optical Rangs tO!\“ &y“q‘ I\j?f—}-‘
Optical Range w/Tare "J/ﬁ- Kan‘ r\f/ H~
Linearity or 50-50 ‘ d:.ZK £ '?{ i . h'
Hysteresis =] "& ' ﬂ;*‘g *’sft
Calibration 165 4 :3% * -Olﬁ- /“i ‘Z{ ka -O‘k/'h’

Individual Wt. Readings As Found l Manufacturer's Tolerance | After Service '

Zoos, R N O 20
deos |2 o | ELY It
| KCD | T o l i\(} l * .OX
2do I i-.s‘g X o
ald® |__‘.by | > .1y |__= .oy

IMPORTANT NOTICE:

All balances are serviced under lab ambient conditions. Manufacturer's tolerances
are for new equipment used under ideal conditions. Your results may reflect the age
of the eguipment and environmental conditions.

OTHER INFORMATION AND COMMENTS PERTAINING TO THIS SERVICE AND CALIBRATION:

OILAAY  FATLIN G

A s -] m=E== iy TV gy

INFORMATION ON STANDARDS USED IN THIS SERVICE AND CRLIBRATION:

One or more of the following standards were used as references for this calibration.
Their calibration is traceable to the National Reference Standards maintained by the
National Institute of Standards and Technology. Our N.I.S.T. traceable Reference
Number is 732/2456308.

Manufacturer Description Serial No.| Date of Last Calibr.| Next Calibr. Due
Rice Lake lmg ~ 100g 245 1/2/92 7/2/93
Rice Lake img - Skg 7764 1/25/93 1/25/98
Rice Lake 5qg - 2kg D74 7/30/92 7/30/93
Rice Lake lkg - 5kg c4488 7/2/92 7/2/93

rev. 3-30-93

516 S.E. MORRISON. SUITE 213 s PO. BOX 14831 * PORTLAND. OREGON 97214 e (503) 236-2712




Data Sheet #32
Thermocouple Calibration Record

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 0°Z = 33°F
Boiling Water JOOS ¢ = BII°F

Room Temperature &9

Barometric Pressure =0,0/

DATE: 6 [21/93

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 23 Q1L 9
2 Dry Bulb 2 A QD !
3 Stack Cialps 23
4 Stove Top 324 .G
5 Left Side 3. i K
6 Back D2 211K
7 Right Side 22,2 2/1.9
8 Bottom 9.3 I17.9
9 Firebox 2.3 2121
10 Secondary/Cat Cejpel NIRW
11 Ambient 22,5k Fo/ APl
12 Tube Furnace 3.2 =IBTAR
13 Sample Box 30,/ .G
14 Impinger Out 23, | 212.0
15 C. Gas Box 32, ! QG
16 C. Gas Out 0.4 S14
17 SO2 Out 30.4 D32
18 Upper Ambient 2./ 210
19

20

21

22

23 Calibrator ANA UA
24 Oven 2.3 S Dl




Data Sheet #32
Thermocouple Calibration Record

Thermocouples Check against

Reference Thermometer serial number 9123454
Ice Water Bath 0% = 33°F
Boiling Water 100°C = RIIA°F
Room Temperature o
Barometric Pressure 30,05
DATE: /2/31 /93
TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 32/ 2.9
2 Dry Bulb 321 1,9
3 Stack - 32.3 IR !
4 Stove Top 2324 XA
5 Left Side 32.2 1.6
6 Back 32.)/ AN
7 Right Side 32/ 2121
8 Bottom 2 A1.9
9 Firebox 32.5 IRy
{ | 10 Secondary/Cat 3¢ D
3 11 Ambient 32 ¢ 2/ |
12 Tube Furnace 35 A2
13 Sample Box 3.5 A
14 Impinger Out .1 e O
15 C. Gas Box 22.0 2.0
16 C. Gas Out 32.0 /N s)
17 $O2 Out 2./ i |
18 Upper Ambient 3./ AN
19
20
21
22
23 Calibrator NA AA
24 Oven 32.1 o3




Date:

Thermocouple Number:

Ambient Temperature: 72

Barometric Pressure:

Stack Temperature Sensor Calibration Date Sheet

612 /93

T/C Readout
30.0 &

Technician: __/3¢) Reference:  Mercury in glass
FISHER #9123454
Other: OMEGA C1-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermometer | Potentiometer (%)C
Temperature | Temperature
°F °F
32 Ice Water 22 22 R -04
212 Boiling
Water A2 2122 —03
250 Omega XSO XD, 3 -04
300 Omega 00 300 .2 -,03
400 Omega A4DO ~N0O .3 -,
( 500 Omega SDo 0.3 -,03
- 600 Omega (00 6.2 =-,02
700 Omega J00 0./ -0
800 Omega 800 go. / -.0!
9200 Omega Q00 9002 -0l
1000 Omega /006 0. ) -0
1200 Omega 1200 2001 -0
1400 Omega /60 1399.9 0|
1600 Omega /600 /5999 00
1800 Omega / §00 K./ —,00
2000 Omega K000 O 2 -0

4 Every 50°F for each reference point

c (re

b Type of Calibration System Used
Ference temperature) - (Test thermocouple temperature)

Reference temperature

x100<1.5%




Stack Temperature Sensor Calibration Date Sheet

Date:  /.2/3//92 Thermocouple Number:  T/C Readout
Ambient Temperature: __ 70 Barometric Pressure: __ 57 7¢
Technician: __ /S Reference:  Mercury in glass
FISHER #9123454
Other: OMEGA C1L-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermometer | Potentiometer (%)C
Temperature | Temperature
°F °F
32 Ice Water Y 32,3 — 04
212 Boiling
Water oy ps 21/, 9 10 |
250 Omega 250 2.3 -.04
300 Omega 300 300,/ -0 |
400 Omega 400 A0, =02
500 Omega SO0 S500.3 -03
600 Omega 00 L0, ! =0 |
700 Omega 700 9.5 op!
800 Omega &0 M9. 9 0 |
900 Omega 90O Geh. -5
1000 Omega /000 /020.0 00
1200 Omega /200 199, f 0
1400 Omega /400 /399,7 02
1600 Omega /00 /599.8 0!
1800 Omega /80O /7999 .00
2000 Omega 240 /433 ¢ 0

aEvery 50°F for each reference point

b Tyge of Calibration System Used
(reference temperature) - (Test thermocouple temperature)

Reference temperature

x100<1.5%




~

TRACEABILITY DOCUMENTATION

S02 INECTION ROTAMETER, DRY GAS METER AND SLING PSYCHROMETER
THERMOTERS IN LAB. CHECKED AGAINST FISHER SN 9123434 (NIST).

DATE: /3/3//93

SO2 Injection Rotameter
FISHER SN 9123454 SO2 Injection TC
NIST Traceable °F
Actual °C Adjusted °C=°F °F
20 /291 7.8 £8.0
i 23,92 751 75,2
25 4. 92 2.9 7.1
30 24,93 85.9 B,/
Dry Gas Meter Thermocouples
Actual °C Adjusted °C=°F SHin 5H out KK
D0 (291 (18 6129 67.9 48
24 2392 75| 75,2 76,3 75
Y 4,92 76:4 7%, 7 7, & 76
__20 29.93 859 §.8 §5.8 $e.
Sling Psychrometer
Actual °C Adjusted °C =°F Wet Bulb Dry Bulb
i) [9.91 078 8 2
24 23,92 75, | 75 75
2SS 492 76.9 e 77
=0 29.93 _§89 8o £
Conversions = F=(Cx1.8)+32 C=(F-32)/1.8

Adjusted temperatures derived from an eleven point calibration of the Fisher thermometer.
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VANEOMETER CALIBRATION

EEMC uses a Dwyer Model #480 Vaneometer to measure test chamber
air velocity, The manufacturer's specifications for accuracy are .
4+5.0% to 100 FPM and +10%Z from 100 FPM to top of scale. EEMC
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

EEMC uses a Dwyer Model 115-AV 0 - 0,25" inclined water _
manometer (readi- bility 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 0 -~ 0.25"
manometer is a primary standard and needs no additional calibration.

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

individual test run.

BAROMETER CALIBRATION

EEMC uses a Princo Model 469 NOVA Mercury Barometer to measure
Barometric Pressure at the Kent, WA Lab. When installed and
maintained as per the manufacturer's written operating instructions,
the Princo Model 469 NOVA Mercury Barometer is a primary standard
and needs no additional calibration.

MOISTURE METER CALIBRATION

The Delmhorst Model RC-1C, SN 16152 Moisture Meter is
calibrated each time the meter is turned on using the two (2)
calibration settings (Zero and Span). The potentiometers for each
calibration point (X = Zero, Y = Span) are adjusted until the meter
is correctly calibrated. Then the operation of the meter is checked
in the normal operating range used during testing (11 - 25%) with a
Delmhorst Model MCS-1 Moisture Content Standard at 12.0%7 and 22%.

EEMC also has a second Moisture Meter - Delmhorst Model G-30 SN
2477 - to use as a backup and as means of checking the readings on
the Model RC-1C.



Post Test
Meter Box Audits

Woodstove Data Sheet #32

Unit: FX ProieT Utz0n

Date:, 7})-2-93
Techniciam: ¢, ) :

WST9-Form2,Revl2/88 -

METER BOX CALIBRATION AUDIT

Test Data

Run # i 2 3 4 3 6 7 8 9 10
Ave. A H 30 ./B{ 103 20T o IY T
Max Vac _jp.0__/t0 208 3.0 20 20
Avg. Test Series A H: -LSS in Hp0. Test Series Max Vac: [0 in Hg
Audit Dry Gas Meter: K Correction (Y) Factor: [ OO
Test Dry Gas Meter: H Correction (Y) Factor: |, 079
Audit Data
Audit #1 Audit #2 Audit #3
BP: 30‘0-_5_- 50!05— i)'OS
Vac: 1LO (Lo 1.0
Audit Meter: Final Vol =200. Y50 21 L9 21675
Initial Vol _200.500 06,450 211 119
Vol (Vw,ft3) 5450 _5.169 5.056
Audit Meter: Initial 12 72 2
" Temp (OF)(Tw)  Mid 02 72 72
Final s 17 2
avg (9F/08) _ T3 (53D C532y _72 (S32)
A B (in Hy0) Initial 185 NS 1SS
Mid L ISS LI5S 155
Final 154 USS JSS
Avg .EE% {EE? 155
Dry Gas Meter: Final Vol lelb2. 400 (/-)Z'. 500 L) . Sow
Initial Vol  (olol S0 LT Hoo (2. 500
Vol (v4,£t3) 5.90 5.100 5.000
Dry Gas Meter Initial T — T
Temp (OF):Inlet Mid T — -
Final - — -
Avg (OF/04) — — —
Dry Gas Meter Initial ‘7(0 -)% 73
'Temp (OF):0utlet Mid 77 ¥ 8
Final gie! % §iv)
Avg (°F/°A) _ 02 29
Avg Dry Gas o _
Meter Temp (Tm-9F/04) NG 539 fﬁ?i§f>
Time (minutes) 2683 - _ 23 4% ;400



R E0IT

| ’}2:“‘3“) WST9-Form2,Pg2
Y = (Vw)(MCF)(BP)(Tm) Y Factor % Difference = Act = Exp X 100
(Vvd)(BP + AH )(Tw) Exp

13.6
NOTE: MCF = Meter Correction (Y) Factor for Dry Gas Meter used as 4

Transfer Standard

R 1
== Y = (S0 (3005 ) ho2g I(B523T ) = 99702.66 = h040

(5.900 )(3p.05 +~'§5’6 Ms32 ) 9qy3s6,

Az = (104l - 1029 3y x 100 = 1,151 o
Lo2%

Run 2
Tov = (SiT (3005 ) loze (538 ) - ISW6.SF - /053
(5.100 )( 30,05 +;11§755_)(532- ) 8[3(42.58

A7 = (/653 - Jo2% ) X 100 = 24372 ”
[{O2D

Run 3
T Y = (5,05L)(3005 )( loz® )(S3B y - 8BS . ps)
(5 000 V(3008 +.__._~l*§7_56 (832 ) 1494332

""" " Az = ( 1051 - lwz® ) x 100 = 72,233
102D
ROTE: The Y Factor T Difference must be < +5.0% to be acceptable
Determination of Interpolated Y Factor for
Average Certification Test Series Delta H from
Dry Gas Meter Calibration Data:
A inch H20 Delta H = 1.Q30 Calculated Calibration Y Factor
(4a) (¢c) (from Calibrations)
1 2 inch HoO Delta H = _[. 027} Calculated Calibration Y Factor
(B) (p) (from Calibrations) '
IL - ' ’ = \’ X 100 = ’O
(B) (4) (E)
We2TF - 020 = = U0 : 10 =-~,0003
(D) (c) (E) (F)
s - ./ = 085 x100=_5.5
Avg Delta H (A) (G)
7 ' '
(" Faosen  x A5 + LoD = [.028
e F ) c Interpolated Y Factor
L For Avg. Test Series
Delta H
Volume Metering System Leak Check: olle/sfe] inch H70 in one minute




Date - /4 93

DRY BAS METER CALIBRATION

Calibrate

Iry Gas HEtE; i

BARDNETRIC PRESSURE, b =.30, /() _in.Hn.
Orifice Mangueter '
Setting , L, in HyD .1 .2 .3 5 .75 1.0 L
Gas Volune hef Test Hater Fir_ﬂ? 106: 555 11/). 600 L1l b9S /23'2./5‘ 28750 1133843 1
W ft mitial | )}, SOO 106 -SSP L 00 [ 116 (451123, 215 [128.7950
wis | 8.085¢] sou2] gods| (570 s.sus| S0b3 |
Gas Voluwse Dry Test Meter) Final P upy | 1ypp |28, 000 [250,000 |256G.5001267.000 1267.000
i i3 nitial | 234 000 | 201000 | 245,000 | 250:000|25L. 500 {262,000 |
Wwhd| sSoob| sapol s000]  G.soo] s500] <000
- If“ial 0 ¥ 0 Y 26 Rle
I TEST Middle | -/ oy $2 85 Kb 3L
; o End 0¥ Y19 14 Bl _ 2o 13 *
E Average |y (§3?) 4 (534) @ (s¢) st (846 @
i B nitial | 2| %3 9 93 5 3
y S Middle | ¢/ 9 92 gy 96 N
: - End g2 U 93 95 57 9}
Perage (QD g9 |99 59092 (532) (55D s<p|  Gs3p
& Tine, Minutes .6+ 2000 1600 oo ise” lq,u72
hesel 7z 7 [33319, 58 R 32368 {10935 73313 132.6)_ (8988 79 |
‘“\':;_ y = (Yw) {Pb) {tm} %3‘_3{-‘“(’?:/ C¥ 15‘?,}3 5%]@30178 ~ ol i) 9y VG0855.Y h"?ZB’??‘m‘ﬁT“/
AN 7 _ g
V(P =) (i) 1,030 | LozF o273 Y=z Loz JAlozg ] 1030
, 6%
. .0317 AR (ﬁuﬂ
b (tw) L Ve o
H
{Pb + ) (28.97)
Vi 13.5
ko = —
-+ tu+ 460 { H)
Averages! /
y=_102%
A=
Ko= ____

Ko = Factior for HP-63
3.5

o
20,97 - molecular weight of air
y = ratio of accuracy of wet test meter to dry test meter. Tolerance = 0.0
H-= Qrifice pressure differential that gives 0.75 cfn of air at 70 F and 29.92 inches of mercury, in H 0.

Telerance 0. 15.

=




Date /7/rwf02
Calibrated by _ J=is

DRY BAS METER CALIBRATION Dry Gas Meter ;- ;_""H"'_émt
BAROMETRIC PRESSURE, Ph= J948 inHg. -
Orifice Ma -
seétiﬁﬁ . ﬁtegn. Hy 0 .1 2,4 . -l . 1.0
" ses Volue Vet Test Metarl oo SO00 | 5,600 | 5,000 | 6000 5.000 )
W ftD nitial | 2. 1 o ) D O O /
m | swol soo | spol s | soo f
Bas Volume Dry Test Meter| Final 560. 0] S6S. 106 | 570.3271 S575.301 580,405 i
Vi i3 Imital | 555,000 | $60./00 | 568200 | 570.300! ST5.400 \
W] s07l S| 507] sewe]  Swms ‘:
e Initial | /o oF A L8 Ay !
Pl i Mddle | f & o8 &8 21
i . Ed 148 &¥ 6 e & !_
; frerste (@& - 28 (LE - $28 |l - SF [ 15~ SOF |k -S2F §
il oRY If‘i“”l o8 &9 4 &9 » ':’
T piddle |9 & % ¢4 6 ]
S 144 i Y 44 i
Pverate | 69— 529 (61 -529 | 64 - 5291 68 -529 oo - 229 i
£Tizme, Minutes i.
(Vo) (PD) (tm) /
TN Y D m——
v (P 'ﬁ“—:: {tw) /.00 1,00 1,004 /1006 £.999 j
, 0 Jis \ ’ e . ‘}
.03 : . { : i
e 17 AH) anﬂ N r\_\ j f;
Pb (tw | Vw ; / \ / |
H ! f ' i
b + ) (28.97) : \ f
Vo 13 ,
Ko = — i
b im + 460 ( H) ) i
4 |
i
Averages!
y= _ / i 00&_
A = )
Ko =
Ko = Factor for HP-65 R B T
LAH L f
"bg.{. 13“5 = Pu :' OU?Q Q/(_/( - } {O O a-
;97 - molecular weight of air ' —
= ratio of accuracy of wet test meter to dry Test meter -
ury, in

H-=.Orifice prescure differential that glves 0.75 cfn of air at 70 F and 29,92 inches
Tolerance 0.15.




DRY GRS METER CALIBRATION

B VT - YUY

Calxbraten oy
Dry Gas Beter

BAROMETRIC PRESSURE, Fb = 7. 78 inHg.

| é'I;éE:S , :Ttefn Hy O ;.1/,.;1 .2 22 - go 2 TB L2
.-"'4"”6&5 Volume Waf Test Meter Firal 5;000 5-'000 2,000 S-:Q—OO 2.000
W ft3 Initial O O O #) O
w1 S0 | 5000 | Sovo 1 s;o00 | Sp00
Gas Volune Dry Test Meter| Firal | SY" (4| | S90. 72| 5% 3L | bol. 004 | toe. 15
vd ft3 Initial | S¥0.L00 | 585, 7001 SR0,800 { 5%%.000 ! (01,100
i 83| SOl Soa6 | 5036 | S.009 [S05
- Initial /9 6 A 68 (8
! TEST Middle |(f 4 68 2 63
A N Ed  15¥ 68 o o 68
3 reraze (8 ~QK | IR - 598 | bk -528 | b8 - 53K [ (& - 508
A ey Iitial |26 A A by {9
g EE?ER Middle |7) &4 &4 g &4
g ta End 4 69 9 {1 e
Rverage ~S9 169- 505 169 -599 164-529 144 529
&Time, Minutes
{yw) (P} (tm)
yE :
{ oo mmi‘: ) () /007 | 1004 /006 /000 | /002
0317 AN ftn)ﬂ-]a ( i
A H e - [ \
Pootw (v
mp+ &P ) (28,97
- ol 13.6
T F to+ 460 { H) l
Averages:
y= / 00"/
A=
Ho =
Ko = Factor for HP-65
AH
Bb + =
( ?7 mlecular weight of air 0.0

Tolerance

0.15.

- ratio of accuracy of wet test meter fo dry test meter. Tolerance = )
H Drifice pressure differential that gives 0.75 cfm of air at 70 F and 29.92 inches of mercury, in H C.




DRY GAS METER CRLIBRATION

CalibrafBd By =7 7 e m -
ol X

Dry Gas Keter Ak Boh
BARDNETRIC PRESSURE, Pb = 27 G in.4g, -
Orifice Manometer - i
! setting , Zy i 430 A3 23 -3 A3 A3 L9
Gas Volume Haf Test Heter Final “':;: alole] S,.CDO §’ £00 g Qo0 S-' 000 /
VW 3 Initial O o 0 O o | /
wt | Spoo | So0d ] Sovo 1 S o0 | So00
as Voluse Dry Test Meter| Final | off 983 | 616,310 | 621398 | (.515 | £31.589
vd ft3 nitial 1066300 | (11,200 | LlGeN00 | (L21,.D0 | (26.Lo6
W i3) 4983 | S.o10 | 4NY | Soi5 | 4H.9%5
- It-n'tial R (8 & LY ¥ \
I ETSER Middle |, @ P A LK LS
2 . Bd 1pf oY L& L& L&
: Perase | ok - S| 6% - S| 1k -$28 [0k - S8 | G5 - 508 | ]
? - I?itial lo ? o4 F2Y L4 M
0] e Middle |44 64 (4 b4 &9 \
1. =IRT o4 b4 X b4 \
tverate |(,8-550 | 64 - 29| b= $39 |if - 529 | 14 - 529 \
i -8-Tize, Minutes ' /
(W) (Bb) (tm)
S 5
{ V(B ) (tw) 995 (1001 718 /1002~ 197
L0317 AR Etuﬂe /
ot v I
o+ Sy zn.a)
o 13.6
e tw+ 460 ( H)
Averages:
y= _EL .??
A =
Ko =

Ko = Factor for HP-£5

Pb +

5, 13.8

{ A7 - molecular weight of air
-+ vatio of accuracy of wet test meter to dry test meter. Tolerance = 0,01

H = Orifice pressure differential that gives 0.75 cfm of air at 70 F and 29.92 inches of mercury, in H 0.

Tolerance 0. 15,




m———— E;i"'{h,—a y T

_B_egar_

DRY GRS METER CALIERATION Dry Gas Meter R
BAROMETRIC PRESSURE, b = 9. 96> in.Hg. -
I BS MR wye «d | ed| +d] oy
Bas Volume We} Test Meter Fil_‘a? S'mo é-.OOO é—@ © gma
W fts Initiail O O _‘c:)_ @)
wit* 1 S 000 | Sono | Sovo] S ono
Bas Yoluse Dry Test Meter| Final |37, 003,42, 119 | (47,198 | (:52.312] 657,409
vi ft3 Initial 1 (,32,000] (,37,100 | (H2.200 | (%7360 LS 2.400
W Rl Szl So9 4.99€ | 5,003
- Initial |0 49 (X b& 2.
ooE Midle |19 6 63 6% o8
1 - S s b8 6§ L&
£ wverage (&~ SO 68 -SoK | SOK |05 SO 65 -50F
? - Initial |/,9 (oY (o4 {5 (5
U B tiddle (9 9 9 &9 b
| = b4 64 69 69
Average (gq- S;c[ @Q;S;J.ﬁ Cocf 'S}q laq;&;cl @ﬁ'ggcl
& Time, Minutes
(V) (Pb) {tm)
o ¥ ———
C w mm‘i—:-; (tw) 1000 | }.003 tqqq /.00
. 2
- 0317 AH) [ﬁmﬂ \ /
o ttw L
p + S0 }{28.97)
‘oo W 13.6
- tn+ 460 ( H) \ \
Rverages:
Y= __ !IOO !
A=
fo =
Ko = Factor for HP-6S
ANH
Pb + = Pa
<, o, 135 _ _
K-,.ff?.m2"3?‘3@2’&‘;’3“’2\3 vat ‘tust seter to dry test meter, Tolerance = _ 0.0

H = Orifice pressure differential that gives 0.75 cfm of air at 70 F and 29.92 inches of mercury, in H G,

Tolerance  0.135.



‘Calibrated oy

e sans VPN

H = Orifice pressure differential that gives 0.73 cfm of air at 70 F and 29,92 inches of mercury, in H G.

Tolerance 0.15.

N . DAY sés METER, CALIBRATION Ory Bas heter 177 Box
BARONETRIC. PRESSURE, P 1,:2] X inHy, i
| Seitimg + 2 i Hy 0 75 | &5 A4S s Z.5|  do

Gas Volume “et Test Meter Fial 5000 SIC00 Sifx) S:(m S{X)D
Wi Initial o O O O &)
wits | S0 | Sooo!l So0o!l Sooo | 5000
Bas Volume Dry Test Meter| Final |, 02 AO¥| (48, (01673, 1971 678.2%1] 6833957
v 3 mitial [0S® 000 | 1:,3.100 | {49,200 | £73.300 | (,78.400
W 3| Sop® | Sool 49971 44911 4.998
o Initial /0 (.9 i Al (o]
1 TEST Middle |/ g X (oG- A 69 i
" N Bd 100 ik 69 &5 69
3 Average |0£)-S2G 169 -53G 169- 539 |68-$2% |64 - $39
? v Initial |,4 &Y LY LY 165 {
; fé?e i Middle |G A A 69 9 \
S . e llg A LY 69 L9
Average |( 1} . S.-lc‘ (0§ - S 1 64 - 5_.:’.:’ b1- 5 ;-j &f - S29 e
-B-Time, Minutes i
) {¥w) {Pb} (tm)
T /002 | ],003 | Jo¢ 9
< W0t =) (e / 00 /’0(_) / 999 /000
- =2 l‘ /
L0317 AR Etmﬂ |
Potw  w J \ L / ; |
H ; |
(Po + ) (28.97) { ;
o 13.6 ’
. tm+ 460 { H) \
L
Rverages:
y= ZIOO ,
A=
Ko =
Ko = Factor for HP-£3
Pb + = Pu
e 13B
3 -----QZat:l:D é}g::‘l:g:r:g;ggg sgtail:gst reter to dry test meter, Tolerance =  0.91



DRY GRS METER CALIBRATION

~ (alibraig@ oy ‘_:1*—7_
Dry Gas Heter/ &

el -

BARONETRIC PRESSURE, Pb =2{‘[£ X ing. -
g;g::;:h e Hy 0 A5 78] &S| 78] .m 1o
il [ S000 | Sooo | S.oow | Sovo | 5.000 L
i Bas Uoéuumeﬁu% Test Meter e = O D 5 a o) \
wit | S000 | Sop | Sooo <000 | S.000 \
Bas Volume Dry Test Meter| Final (»,Q%QO 69‘-{ A [3 1099 f‘?q Tb"[ .;)851 709.;%“
vi 3 nitial | p2Y,000 | 689100 | (94,200 | 699.300 | 704,300
wn3] Seao | Sor3 | 499 | 4.9¢9 ] 4,991 |
. Initial |/ 9 49 f Al ’
E gﬂ siddle |40 69 A 19 A ’
i 1,0 ot oY &4 o7 /
: Pverae |(fj-S9 (9539 |68 <29 [44-S39 [69-839 /
;Tx - Initial [(0 (A A 4 A /
T3 Middle |(,§ LY 7 by 69 /
1. B 1, L4 X 09 69 [
merase |0 - S0 |64-529 [69-599 [64-529 |69-539 | |
- Tige, Minutes |
W) (P (tm
Y — .
( Vi (Pbe i‘-—i-} ) / 006 / 1004 /;OD:L_ 1000 | Jooo
- -2
- L0317 AW Em;ﬂ { \ f \
Pb (ta) w J
M+ 2 ) g an
Wi 13.6
o F tn+ 460 ( H)
fiverages:
y= ) /(00 Z
A=
Ko =

Ko = Factor for HP-85

Pb + = Po

L 97 - mlacular weight of air

O

= patio of accuracy of wet test meter to dry test meter. Tolerance =

0.01

H = Orifice pressure differential that pives 0.75 ofm of air at 70 F and 29.92 inches of mercury, in H 0.

Tolerance 0.15.
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S02 ROTAMETER CALIBRATION PAGE __/ _ OF _Z

DATE: _‘;_//575_/?_5_ BY: (O ___ LAST CAL : _./_0_/-3_&/ j_@_ By: __ B~
MANUFACTURER: GOLE PARMER SN: EEMG—#2  Jo/od S
BUBBLE TUBE MAKE & ID: SKC 125/250 EEMC #1 COLE — PAR MER
BAROMETRIC PRESSURE: ___ 30,00 “ Hg TEMPERATURE: ___70 __ F

CALIBRATION AT: EENMC KENT, WASHINGTON LAB

SPAN # VOLUME MIN or SEC RTHMTR VOLUME cc/min
/:.—s\‘.'l?nr;)-t'g -
/ '.;2 S- {50 (0K ::D VOLUME
(5649 _ X 60 =
(St 20 AVERAGE
YL
/355,89
[S. 30 J}Q_S- X &0=
1S5S [5t./e35
TOTAL - y —
IRd% 2] £, 0263
AVERAGE /5& fed cc/min
78 20
9 oo
= 125 ?}3 g 2: / VOLUME
! X 60 =
2}? ‘}’ OL AVERAGE
( ; TWE
75,15 757/
TOTAL 75 /1 30 938
AVERAGE co/min
A
3 125 75, 5¢ 13D VOLUMNE .
G, 4¢, X 60 =
g-%’? - AVERAGE
44,43
'SD;/\'QJ QjO, ;};—PQS‘
TOTAL | 377, %600 /5D, 9586
AVERAGE z/q LE2S ce/min
SETTING CC/MIN SLOPE = L
O O Y-INT = _ —_ -
/00 99 5535 ro= |
%0 /S0.95% L ~ ROTAMETER SETTING FOR 100 cc/min : o




S0O2 Rotameter

April 23, 1993
200
150 P
.—‘/"’
// ’
. e
3 ya
E 100 /.@’
&3 /.f
yd
/”
50 - /ﬁ,
0 i-'."-/’ ] | ]
0 50 100 150 200
S02 ppm
Regression Qutput:

Constant 9 -0.99577

Std Err of Y Est 1.302315

R Squared 0.999734

No. of Observations 4

Degrees of Freedom 2

X Coefficient(s) 1.0094086

Std Err of Coef. 0.011648
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Orsat Analysis Data Sheet

Date: 5@2 /2 3

Gas 1 2 3 AVE CONC TANK
ID

co g4 g5 &S 447 050 Lo fe.
Cco2 al.2 241 2.1 213 | 21,25 | LLeOMIID
02 202 | aha YN 2017 | 2124 | uldlao |
CoO 2.4 2.5 2.5 247 249 Lisvro e
CO2 bid (913 éLl b3 (.S ({TR61670
02 b.3 &3 b 2 L1 | Gas. | njrafeo
CO O o o) o) O Lituw Hie.
CO2 0 D O 0 0 7132257
02 0 0 o o o 2/7/42
Cco A9 g1 S0 5,00 SO0 |maryeses)
CO2 12 S feh o /i lp 12,85k 2.0, | AS40825
02 2.7 12,7 2,8 213 | a8 1/11/93
CO O 0 0 o (4] Liouro Az
CO2 O O [®) [o} =) TigE 172
02 o) 0 o) o) ) 1}ag[43
CO
CO2
02
CO
CO2
02
CO
CO2
02
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EEMC . -

C02 ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

site: £ E MC K.E,UT, W74 Date: ip!&q !Qf}

Analyzer: Make: HORIRA Model: PIR Rooo SN: 407069

Calibration by: D Bu\fhwxar”"\

Cal Gas Flow: LS SCFH Measured by: Rotameter: A Mass Flowmeter:

BP: 20 00 Instrument ID:_PRIAICO
Temp: [p 8 Instrument ID: TR
Analyzer last calibrated: UJJ[!QB By: D. bné;“\cuw
Cylinders:
1. #7132257 concentration: (0.0 % CO2 Cyl. Press.: 000 PSI
Certified by: LIGUID e Date:_ 1p)10/93
2. #ASY40975 concentration IZ.lo $ CO2 Cyl. Press.: SO0 PSI
Certified by:__ MATHE<ON Date: 11193
3. #(0C1b%YIconcentration_ 21.25 % CO2 Cyl. Press.: 1100 PSI
-~ Certified by:___Llgauip e ' Date: ||‘);q!qo
4, #1201070 Concentration (.25 % CO2 Cyl. Press,: 1300 PSI
Certified by: Lignip me Date H)m}qo
Analyzer: Calibrated Range: O-— 2A5-© % output: o©-~/LO V.
Flow: )5 ScfE Measured by: Rotameter:__ X Mass Flowmeter:
Calibration Results
Point| Cyl. % Expected Actual Adj. % Potentiometer
# # CO2 |Meter| DVM |[Meter| DVM |Meter| DVM | Dif. Unadj. Adj.
1 1 6O.0100.0 [.000 | 00.01.000 — — 7.79 —
2 | 2 |24,|50.4 |.504 | 491, | 49 | 504 |.504 2.02 | 235
3 3 f1.250 85.0(.850 | 85.4.85| - | — - —
4 4 |,25/25.0 |.250|25.3[.253| — — — |-
5 1 |00.0|00.06}1.000 {000,000 | — | — — —

_ (‘nments - "Z LH L[




Lirear Regression Results:

Y =MX + B

Slope (M) = 0.0’4022195

Y Intercept (B) = 0. 0000704
Correlation Coefficient (r) = (2,9999342
, ré = 0.99a9 L9
Analyzer

Output

(volts)

0.5 »
0.4
/
.2
0.1
@/ J
0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

Span Gas Concentration

(% CO2)
Q . EPA Span Value = +/- 2.0% of 25% CO2 = +/- .5% |
. Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/-AS$

£

21 400 -21.25= (IS0 . 70b
-328 -10.25=..07S = 1.200

.85k
L2573

i
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EEMC . -

02 ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

site: EE MC KeudT, WA Date:ipjal!qs

Analyzer: Make: 'ﬁ_[e,dc‘{ue. Model:_ 380 A SN:_37400

Calibration by: D. V,\,nc\;w\aj\

Cal Gas Flow: ],§_‘5C.F'H Measured by: Rotameter:_ %X Mass Flowneter:
BP: 30.00 Instrument ID:_Pgjaco
Temp: e Instrument ID: TR

Analyzer last calibrated: Lo]lt!L?ES By: D. Kinermon

Cylinders:

1. #J132257 concentration: 0O0.0 % 02 Cyl. Press.: 000 PSI
Certified by:___ Liquip Fie Date: Lo{“O'QB

2. #QS’:H!&Z:S Concentration [Z.% % 02 Cyl. Press.: H00 PSI
Certified by: MATHESON Date: 1]11/93

3. #0C00L0RYI00Concentration  2). 24 % 02 Cyl. Press.: 1100 PSI

. Certified by: Lenmp AR Date: 1119/90

4. #FIZD1070 Concentration [5.25 % 02 Cyl. Press.: 1300  pst

Certified by: Ligmo Aie Date__\(}]AJ90
Flowl L5 SCEH T Neatersc Ty motametens Wtigaske V-
Calibration Results
Point| Cyl. $ Expected Actual Adj. % Potentiometer
# # 02 [Meter| DVM [Meter| DVM Meter| DVM | Dif. Unadj. Adj.
1 1 [00.6]00.0 [.000 {00.0[.600 | — | — _ —
2 2 1280128 |.512 |12.9 | 813 |12.8 {.512 — —
3 3 pr 212 |.85012L2 |,8587 | — — — —
¢ | 4 has| b3 [.250 6.4 | 258 — | — — |
5 1 00.0{00.0 [.000 { 00.0|.00D| — — — —_

[W,}hunentls: . S= } ’Z 3q ]




Linear Regression Results:

Y =MX + B _ -
Slope (M) = 0. 0’40201:]7
Y Intercept (B) = N IINENES

Correlation Coefficient (r%
r

o

0 9993756

ol

Analyzer
OQutput
(volts)

It

0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

Span Gas Concentration
(% 02)

T 'EPA Span Value = +/- 2.0% of 25% 02 = +/- .5%
gk;? Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/-A%

425 -21.24= 185 - g7
LbHSO  -25: 200 = 3.200

;\) °

) %ﬁ
oo o |
i !
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EEMC . .
CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM
Site: EEMC KéAJT_, WA _ pate: G!QI)CB
Analyzer: Make: HORIBA _ Model: PIR foco SN: Jo8coS5~
Calibration by: DK{;‘\_Q{W\C:J‘\
Cal Gas Flow: [.S Sc.l:H | Measured by: Rotameter: )( Mass Flomneter’_____
ren: . Tnecrument 1n; —oEblco-
Analyzer last calibrated: Ulli ’QS By: bhmc,‘fﬂ\cu\
Cyllnders
1. [|'5'22,5] Concentration: 00.0 % CO Cyl. Press.: =000 PSI
Certified by: Ligonin “Aie Date:_ 1,[10]03
2. #QSUQB 1.5 Concentration 5.0! $ CO Cyl. Press.: 500 PSI
Certified by: HHTHESON. Date: 1/11/93
3. #00CLORYIO0Concentration  3.50 % CO Cyl. Press.: 1100 psI
( Certified by: Liand Aie Date: II!IQ!QO
4. #I20I070 Concentration_ Z.4Q % CO Cyl. Press.: 1300  pst
Certified by: euid Hie Date 1111990
Analyzer: Calibrated Range: O-{0.0 % Output: ©O-~1[.0 V.
Flow: .5 scFH Measured by: Rotameter: _X  Mass Flowmeter:
Calibration Results
Point| Cyl. % Expected Actunal Adj. % Potentiometer
# # CO [Meter| DVM (Meter| DVM |Meter| DVM | Dif.| Unadj. aAdj.
1 1 06.0/00.0 |.600 | 00.0{.000 | — | — 3.00 —_—
2 2 I5.00150.1|.501 | 4971.497 | S06.1 |.50] 2.7S 2.9%
3 | 3 350 85.0].850( %850 .8%0| - |- - -
¢ | 4 J249{24.0(.249 | 299|249 | — |- — —
5 1 100.6{00.0 [.000 |'00.0|.000| — | — - —
-(’.i( ments: 5=z SOOO




Linear Regression Results:

Y = MY + B _

Slope (M) = 0.1000000

Y Intercept (B) = 0.0000000 -

Correlation Coefficient (r) LOOCOoOH
r2 WaTaYaYaYolsYo

Analyzer
- Output
(volts)

Span: Gas Concentration
: (% CO)

o EPA Span Value = +/- 2.0% of 10% CO = +/- .2% )
{ Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/~-AN\%

350: .300 -850: .000 - 000
9. 2890 - 2495 000 - . OO)
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S02 ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

| Site: GEMJ

A L
Kg,o'f:, W Date._LQ/_;lllqg
Analyzer: Make: HORIBA Model:_PIR Qooco SN: 03019
Calibration by: n\{,u\mm
Cal Gas Flow: [.S SCFH Measured by: Rotameter: X Mass Flowmeter:
BP: 0.00 Instrument ID: Prjucod
Temp: 8 Instrument ID: TR
Analyzer last calibrated: UllJ43 By: EL\éin&Tnan
Cylinders:
1. # Concentration: (00.0 ppM so2 Cyl. Press.: Q00 PSI
Certified by: LlaviD Bie Date: _ {,}j0[93
_ At
2. #7907 concentration ,2-!98 PPM SO2 Cyl. Press.: SOO PSI
Certified by: Liguwip Bhe Date: 2)2], 193
[ f
3. #_201,5  concentration 2208 ppM SO2 Cyl. Press.: ) B00  ps1
( Certified by: Liauid e Date: |‘Ifzg,)q3
4. #(1‘9!]33 Concentration ﬂq_( PPM S02 Cyl. Press.: l%OO PSI
Certified by: Ligmp A€ Date 1[28/93
Analyzer: Calibrated Range: O-8S00 PPM Output: O—/[.0 V.
Flow: LS <CEH Measured by: Rotameter:_x Mass Flowmeter:
Calibration Results :
Point| Cyl. |PPM| Expected Actual adj. % Potentiometer
# # S02{Metexr| DVM |Meter| DVM [Meter| DVM | Dif. Unadj. Adj.
1 1 60.0[00.0 | .000] 00.01. 000 — — .30 —
2 2 h28150.7|.507 | S0.71.807| — |— L3S | —
3 3 263[28.3(.883 | 8783 978 | — | — — —
4 4 [W47119.9(.199 |20.1 |.201 | — | — ~ -
5 L 160.6[00.0 |.000100.0 OO0 ]| — | — — -

C{ j}ients

: . 5=

125 3. 740




Linear Regression Results:

Y=MX+ B

Slope (M) = 0.00182

Y Intercept (B) = 0.0002415

Correlation Coefficient (r) Q.79 34y
r2 0.49999 747

Analyzer
OQutput
(volts)

0 250 500 750 1000 1250 1500 1750 2000 2250 2500

Span: Gas Concentration
(PPM S02)

EPA Span Value = +/- 2.0% of 2500 PPM SO2 = +/- 50 PPM

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

378 = 295 3ol 7220% = "2-]3ﬂ{ = =550
200 = BOZ2.L98 -497: S.L,9% - [.)47
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TEST DATE: _({, [2(]43

ANALYSIS OF CALIBRATION GAS MIXTURES

SOURCE TESTED: SO2Q

REFERENCE METHOD USED: EPA Mb
SPECIES CALIBRATION GAS MIX VENDOR TANK ID
SAMPLE #1 /292 Ce M0
S0 SAMPLE #2 /354 VENDOR TANK VALUE
SAMPLE #3 125} 2L
AVERAGE /299
SPECIES CALIBRATION GAS MIX VENDOR TANK ID
SAMPLE#1 223 A0S
SO SAMPLE#2 2 /80 VENDOR TANK VALUE
SAMPLE#3 Q337 RAAWE
AVERAGE 2213
SPECIES CALIBRATION GASMIX VENDOR TANK ID
SAMPLE #1 52| CC 97188
SO SAMPLE#2 S8 VENDOR TANK VALUE
SAMPLE#3 Y& a7
AVERAGE 507
SPECIES CALIBRATION GAS MIX VENDOR TANK ID
SAMPLE #1 |
SAMPLE #2 VENDOR TANK VALUE
SAMPLE #3
AVERAGE
SPECIES CALIBRATION GAS MIX VENDOR TANK ID
SAMPLE #1 -
SAMPLE #2 VENDOR TANK VALUE
SAMPLE #3 |
AVERAGE

Triplicate analyses of the gas mixtures shall be performed within 30 days'
prior to use, using EPA Method #6. Each test must be within 20% of the

three test mean.




SO2 TANK CALCULATIONS

" Date: Za/@/ l‘?% Tank ID: (19076

Test #1 |2608 ?P'T\
Gas Volume - Dry Standard Conditions R
VinKY *(Pb #“fl—)
Vi (std) 13.6
m

(_1S5_ _enr.6a(_LIRE __mef ¥ _3040__H; =“'*Q§—6“AH)

Vm(std) = : - =
'm(std) 530 1,59 dscf

Concentration SO2 - ppm v/v dry
Normality (N) = _0.010] mlBa++=__ A4£0

_ (miBa +9(32)(N)(13.29*10¢)(10%)
ppm v/vdry = Vim\std)

-6 ')
opmv/vdry = ¢ HE) }32)( 0,0I_O [ )(1329*106)10%) _ 994 opm
LS9
Test #2
Gas Volume - Dry Standard Conditions
VmKY *(Pb #‘E)
Vin(std} = 13.6
Tm

Co LS _eonres(_ L. 028 _mef ) 3040 _Hg +“-’-£:"j"l'6“m o

Vi d) = - = /s ’3 d f
m(std) 233 £S539  dsc |

Concentration SO2 - ppm v/v
Normality N)=_0.0/0/ mlBa ++=_4£S

_ (miBa +H(32)(N)(13.29*107°)(10%)
ppm v/v dry = Vim (stdl)

_ (&S G A.0/01 __)(1329%1078)10%) _ sz -
ppm v/vdry =329 = /_)5‘7( ppm
Test £#3

Gas Volume - Dry Standard Conditions
vinky *(Pb +2,
Vin (std) = 13.6
Im 0,2
_Llo___en1.6a/ 028 ___mery 30,10 _Hg 4 “-’-1-3"6“‘"”) 4
Vim(std) = ' =/ @7 dscf
m{std) - (__55_5_;}__7’;11) SC
Concentration SO2 - ppm v/v dry :
Normality N)=_.0/01 miBa++r=_ 47K
(miBa +H(32HN)(13.29%107)(10%)

-/ =
ppm v/ v dry Vin(std)

ppmv/vdry = § Y75  H32) ?fcig_lk__)(w-w*w*5>(1°6)= /RS ppm
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DIViSION OF LiIQuiD AIR CORPORATION

15-Feb-93 | | P.O. NO.: 17047
PACIFIC RIM OXYGEN | TUKWILA, WA

CERTIFICATION OF CYLINDER # CC-79076

COMPONENT : MEAN CONCENTRATION:

SULFUR DIOXIDE 1268 +/- 19 ppm
{iﬁ NITROGEN BALANCE

Cylinder pressure: 2000 psi

Expiration date: 17-Aug-94

This mixture was prepared and analyzed following EPA Revised
Traceability Protocol No.1l, Section 3.0.4, per Procedure G1.

The concentration of the Sulfur Dioxide was determined by direct:
comparison with NBS SRM 1662a, Sample No.:93-9-D, S/N FF-28200,
1013 +/- 10 ppm Sulfur Dioxide in Nitrogen, dated March 19, 1991.
The analysis was performed on Horiba Gas Emission Analyzer Systen,
Model No. CMA-331A, and S/N 244/701/826. The last multipoint
calibration was done on January 11, 1993,

A

Authbrized signature

2445 South Street o P.O.Box 5548 « Long Beach. CA 90805 » Prone (310} 492-5300 * Fax {310) 492.5395




SO2 TANK CALCULATIONS

" Date: (0/91/93 TankID:  ~R0LS
Test #1 ang
Gas Volume - Dry Siandard Conditions
vmKY *(Pb +2
Vim (std) = 13.6
Tm
LSS __ oMo LOAE  mer)(_32,/a. _Hg + ““’%%-M) ) sag
Vi d) = : = ‘ .
'm(std) 533 _1m dscf’ 7
Concentration SO2 - ppm v/v dry
Normality N)=_ 0.6/0/ ml Ba ++ = 395'
_ (miBa +H(32)(N)(13.29*10%)(10°)
ppm v/v dry Vin(std)
-6 6
drv = o825 )N Q010 ) )(1329%1078)10%) _ 523
ppm v/v dry __LS88 PP
Test #2
Gas Volume - Dry Standard Conditions
VmKY *(Pb +-‘§~H——)
Vm (std} 13.6
" 02
LS epes( S _mer¥_30.12_Hg +“*‘*-;6"AH>
V — . —_—
m(std) 538 /837 dscf
Concentration SO2 - ppm v/v dry
Normality (N) = _),0/0 { miBa++=__ 70
o v /v dry = Ba +HG2YNN(13.29%10°)(107)
Vin (std)
(750 %32)( 4.010/ )(13.29%1076)(106) o
/ = =48 = /80
ppm v/v dry S LsRT a g ppm
Test #3

Gas Volume - Dry Standard Conditions
VmkY *(Ph +2L,

Vin{std) 13.6
Tm

bl _enmn16a /028 __mef W 30/ _He =—-LQi'-6-—AH ) D

Vm(std) = : =_/i scf
mEd __333__1m dsc

Concentration SO2 - ppm v/v dry
Normality (N)=_ ),0/0 [ ' mlBa+t= §50

_ {miBa +-H(32)(N)(13.29*107°)(10°)
ppm v/ dry Vi (std)

*10—0 6 .
850 )(32)(_%%{/6201 YA329¥10°10%) _ 9957 o




‘ ALPHAG.AZ

DIVISION OF LIQUID AIR CORPORATION

DATE: March 3. 1980 EXPIRATION DATE: September 3. .00

ro
L}
[ 3]

CUSTOMER: A L Compressea Gas P, O, NUMBER:

CERTIFICATION OF CYLINDER AL 2065, PRESSURE 1990 psig

1. These gases were analyzed and certified according to EPA protocbi'-;.
9., Thermo-Electron Model 43a Analyvzer using EPA method EQ@Sa 0486 0BG
used for the analvsis. The date of the anaiyzer’s last audit was

12/5/1989.

3. National Institute of Standards and Technology's standard reference
material 1664a wnich is 2339. ppm in sulfur dioxiae in ¢cv¥linder
FF18327, which expires 12/27/81 was used as the reference.

_{iﬁ i. B8rooks flow controllers, modei 5850 which was calibrated 3/53/9u was
: used to dilute the sample into the ranse of the analvzer.

DATA
2/27/91
Blank 0.000 0.000 0.000
SRM 1.086 1.U87 1.088
ALZ065 1.033 1.028 1,028 Indicated S02 2215 ppm
Jr9/91
Blank g.00¢0¢ 0.000 0.000
SRM L.164 1.0561 1.054
AL20635 1.09%3 1.084 1.091 Indicated S02 2204 nppn
Average 220n. ppm Sulfur Dioxide
In NITROGWEN balance
¥

N—
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DIVISION OF LIQUID AIR CORPORATION -

EPA PROTOCOL NO.l WORK SHEET
NBS SRM 1662a

DATE
UNITS
F¥r-28200
ZERO
CC-79076
ASSAYS:

FF-28200

TRIAD #1 |TRIAD #2
02/05/93 |02/05/93
VDC X10 |VDC X10
1013 1013

0 0

1267 1267

1267.00 | 1267.00

VALID VALID

TRIADS 1,2,3 MEAN:

VARIABILITY VDC X10

ZERO
MIXd
LINEARITY
TOLERANCE

: 0.0005
: 0.0005
: 0.0100
SQRT SUM

COMPONENT : SULFUR DIOXIDE
+/- 10 ppm S02 in N2

CONCENTRATION IN ppm:

93-9-D 1013
TRIAD #3 |TRIAD #4
02/05/93 |[02/15/93
vDbC X10 vDC X10
1013 1012
0 0
1267 1267
1267.00 1268.25
VALID VALID
1267.0 TRIADS 4,
PPM x PPM
0.8724
0.8724
348.94
12 ppm

TRIAD #5

02/15/93

VDC X10

1012

0

1267

1268.25
VALID

5,6 MEAN:

304-1317

TRIAD #6

02/15/93

VDC X10

1012

0

1267

1268.25
VALID

1268.3

1268

2445 South Street * P.0. Box 5548 ¢ Long Beach. CA 90805 « Phone {310) 492-5300 * Fax (310) 492-5305
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SO2 TANK CALCULATIONS

Date: _5/808/93 Tank ID: (2. 97188

Test #1 4() 7
Gas Volume - Dry Standard Conditions
VmKY *(Ph+2H,
Vin(std) = 13.6
m

C_Lb0 __arm1.ew L0 __mer 3040 _Hg+ --4‘-?-336-- il y |

Vin(std) = _ . =/
m(std) 532 692 dscf |

Concentration SO2 - ppm v/v dry
Normality N)=__ O,0/0 | mBa+=__ /4§

_ (miBa++)(32)(N)(13.29*107°)(10°)
pprv/v dry Vm{std}

_(__/85 G2 O.0/0 1 )1329*10-6)(106) _
ppm v/ v dry e = 2/gf ppm
Test #2
Gas Volume - Dry Standard Conditions
AH
VmKY *(Pb+-——)
Vin(std) = 13.6
Tm 3

C 1SS _ernrea LORR __mer) 3010 _rg+==2f ;6*“”) / <9 |

Vm(std) = . =/
'm(std) 332 __1m dscf
Concentration SO2 - ppm v/v dry
Normality N) = _ O0.0/0 | mBa++=__ J§7
(miBa ++)(32)(N)(13.29*107%)(10%)

ppm v/v dry = Vin{std)
ppm v/ dry = (ed& ‘)(32)("0’thQl A3V . S

Test #3
Gas Volume - Dry Standard Conditions
ViKY *(Pb +iH-)
Vim{std) = 13.6
Tm
LS8 1.6 /,08 _mery( 2JO e+ "-*05“6“” )
Vm(std) = - = /iloxd]  dscf
__532__Tm) e
Concentration SO2 - ppm v/v dry
Normality N) = _ /) /0/ mBa++= /90
—6 &
ppm v /v diy = (miBa ++)(32)(N)(13.29*1075)(10%)

Vin(std)

*10—0 6
oom v/v dry = { /90 )(32)(_&1,3’{{9// 1320%10°6005) . gz
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DIVISION OF LIQUID AIR CORPORATION

EPA PROTOCOL NO.1 DATA SHEET COMPONENT:SULFUR DIOXIDE
NBES SRM lééla

DATE
UNITS
FF—-2833646
ZERO
CC-27188

'TRIAD #1
107/19/791
i VDC X10
H g8.83
' C.00

7.03

FF28536
iTRIAD #2
107/19/91
1 VDC X10
: 8.82
: 0.00
! ?.03

EFPA PROTOCOL NO.! DATA SHEET
‘NBS SRM 1&61a

{oare

UNITS
FF-28334
ZERQ
CC-27188B

ASSAYS:

i TRIAD #1
107/19/91
! VvDC X10
H 8.83
H 0.00
i ?.03
i 495.99
VALID

FF28534
 TRIAD #Z2
107/719/91
i VBC X10
! 8.82
g 0.00
d 2.05
i 497.65
‘WALID

TRIADS 1,2,3 MEAN:
SULFUR DIQXIDE

VARIABILITY vDC
ZERO 0.0005
SRM 0.0300
SRMd ©.0010
MIXd ¢.0010

LINEARITY : 0.0100

TOLERANCE SGQRT SUM

P4-36—-E
i TRIAD #3
107/19/91
i VDC X10
' 8.82
' 0.00
i ?.07

483
' TRIAD #4
108/08/91
i VDL X10
' 8.80
g 0.00
i ?.02

+/— 3 ppm
iTRIAD #5
108/08/91
i VDC X10
' B.82
i 0.00
' .04

COMPONENT : SULFUR DIOXIDE

P4-346-E
' TRIAD #3
107/19/91
v VDO X10
' g.82
' 0.00
! ?.07
Vv 498.73

483
' TRIAD #4
1 08/08/71
i VDC X10
d 8.80
' 0.00
' .02
v 497.13
'VALID

+/— 35 ppm
i TRIAD #5
108/08/%1
i VDC X1oO
' 8.82
d 0.00
; .04
i 497.10
i VALID

497.3 TRIADS 4,3,6 MEAN:

PPM x PPM
0.0883
318.6225
0.3540
0.3540
35.4025

19 ppm

CONCENTRATION IN ppm:

0-600Q ppm
S02 in N2
I TRIAD #4

108/08/91

i VDC X10
' 8.83
H 0.00
: ?.03

0~-600 ppm
S02 1in N2
TRIAD #&
10B8/08/71
i WDC X10
; 8.83
' c.00
g ?.03
I 493.99
IVALID
494.,7
497

2445 South Street o P.O. Box 5548 o Long Beach, CA 90805 » Phone (213) 492-5300 « Fax (213) 492-5349
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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 A
H (in.H70), and average Barometric pressure (in. Hg) are recorded and averaged. Each
of the averages for these parameters are used in equation 1 on P. 7 where the volume
(MCF) is converted to dscf.

The moisture catch sheet (p. 3) total (g. HoO) is transferred to P. 7 and tie
percent stack moisture is calculated in equations 2 and 3.

The gross and net gravimetric (g) particulate catches are determined and
calculated on PP. 4-6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights
for filters (p. 4-1) and beakers (p. 4-2) and the final constant weights (p. 4-3) for those
filters and beakers used for each run. Final and tare weight data is transferred to P. 5-1
(front half catch) and P. 5-2 (back half catch) and the gross gravimetric (g) catch for
each filter and beaker is calculated. On P. 5-3 the gravimetric catch for each blank is -
calculated. The gross gravimetric catch for each filter and beaker is transferred to P. 6
and the net gravimetric catch (g) is calculated, as well as front half and back haif 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

P. 11
P. 12

The uncorrected moisture meter readings are corrected for pin insulation
and may or may not be corrected for ambient (wood) temperatures. Ail
corrections are based upon the correction equations or tables supplied by the
moisture meter manufacturer. (These are standard, known corrections.)

The moisture meter readings are corrected as discussed above.

The gas concentrations shown for each gas monitored (CO», 02, CO
and SO»3) 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):

Va*17.65*mef * Pbar‘f'A—'H-
13.6

Vmn(std) = -

Volume of Water:

Moisture Content:

Bws = "'"'__‘Vw— * 100
Vw + Vm(std)



Dry Burn Rate:

Br (th - (Wwt * % HzO)) , 60

2.2046 6
Carbon Balance (Nj):
KsNc
Nt=
(YCO2+ YCO+ YHC)
Stack Flow Rate (Qgq):
Q« = KaNBr
Particulate Concentration (Cg):
C = M.
Vm(std)
(\ Particulate Emission Rate (E):
" E = CQu

Proportional Rate Variation (Pr):

Pr = 0 Si * Vmits) * 100
10 S=1[Si * Vmi(std)]

Where:
Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cs = Concentration of particulate matter in stack gas, dry basis,

corrected to standard conditions, g/dscm (g/dscf).

E= Particulate Emission Rate, g/hr.



AH = Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).

K3= 1.0 Ib/Ib (english)
1000 g/kg (metric)
Kg=  0.02406 dsm3/g-mole(metric)
384.8 dscf/lb-mole (english)
mp = Total amount of particulate matter collected, mg.
mef = Dry gas meter correction factor.
Ne = Gram atoms of carbon/gram of dry fuel (Ib/lb), 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).

Qsg=  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 fot 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).

Wwt=  Wet wood weight.

Y= Dry gas meter calibration factor.
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= Dry gas meter calibration factor.
Yco= Measured mole fraction of CO (dry).
Yco2 = Measured mole fraction of CO5 (dry).
Yyc =  Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters

=0.0132 for noncalytic woodheaters
=0.0080 for pellet fired woodheaters

6= 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 M35 filter holder. A S8 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 EESPC
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 monttored using two type K thermocouples.



Appendix B

SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

This section is broken into two major parts. The first contains a brief description of
the sampling and procedures used by EESPC when performing a test using EPA Methods
28, 28A and 5H. The second section contains a complete listing of all equipment in each
of the major sampling trains and a diagram of each major train.

EESPC 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 SO7 injection loop port is sealed with high temperature silicone sealant.
3. Liquid Seal
The liquid (oil) seal used by EESPC 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




Tvpne: Electronic

Y

Range: 0-1000 1b.
Capacity: 1000 b.
Resolution: +0.1 Ib.
Accuracy: +0.1%

Fuel Balance Scale

EESPC uses the platform scale listed above to weigh the fuel charges.
Fuel Storage Area

EESPC stores the fuel in a humidity and temperature regulated room.

Moisture Meter

EESPC has two moisture meters which it uses to determine wood moisture

levels.
The primary mefer is:
Manufacturer: Delmhorst Instrument Co.
Modet: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution:  +0.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture ContentAccuracy
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: Delmbhorst Instrument Co.
Model: G-308N/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution:  +0.1% moisture
Accuracy: Moisture ContentAccuracy
6-12% +0.5%
12-20% +1.0%

20%-saturation point +2.0%
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12,

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 monttored 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. EESPC reads and rounds to 1.0 °F. The single channel readout
is interfaced with a manually operated selector switch that allows 24 channels to be
monitored with the same readout. The thermocouples are attached to the test unit
with sheet metal screws. The thermocouples monitoring internal stove temperature

are sealed at the point of entry with sealant.

Draft Gauge

Manufacturer: Dwyer

Model: ' _

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: +0.001" water (readability)
Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN S 222 D

Range: 0-400 FPM

Accuracy: + 5% of full scale from 0-1 FPM
Humidity Gauge

Manufacturer: Bacharach

Model: SAC

Type: Sling Psychrometer

Range: Wet Bulb:30-110 °F




Dry Bulb: 30-110 °F

Resolution: +1°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 a2 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 SOp

injection rotameter (Tr), pressure (inches HO) at the SO, injection rotameter (Pr), SO7
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
EESPC uses vendor certified (£2.0%) calibration gases for each CEM. The

concentrations purchased coincide with ranges specified in M5H. Upon receipt of
the cylinder, the concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow Regulators
EESPC 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 2 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" M5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
5. Filters
The filters used are the same as EPA MS5H filters.
6. 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.
7. 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%.
8. CO» Analyzer
Horiba PIR 2000/SN 407069
The CO5 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% CO5.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

A 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.




10.
Il
12.
13.

14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24.

Empty water from all the impingers in the train. Clean all impingers and fill
the first 2 with 100 ml of water.

Remove the second filter holder from the train and change the filter.
Visually check the indicating silica gel in the fourth impinger. If it is visibly
impacted by water, replace the silica gel with dry silica gel.

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.

Slowly release the plug from the probe to prevent any back flushing.

Turn off the pump. _
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.

Tum 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 analyzet's output
and all other pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Insert the probe in the stack.

Close the bypass valve on the pumps.

Approximately 15-20 minutes before the actual start of the test, turn on the
pump and adjust the flow through each analyzer until the flow rate is 1.5

SCFH.




B. Operation During Testing

1. Monitor the flow rate to the analyzers periodically to maintain a flow rate
of 1.5 SCFH. Make any necessary adjustments.

2. Record data as foliows:
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, 05 and CO) analyzer data and
the SO, analyzer data on Data Sheet #12.
C. Record the remainder of the temperature data.
C. Post Test Checks and Audit Procedures
1. Remove the probe from the stack. (Be careful when handling the probe as it

can be quite hot.)
Seal the end of the probe.
3. 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.

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.

9. Wait until the zero gas has completely flushed the train and a stable reading

0 3 O

is obtained from each analyzer.

10.  Record the zero gas reading. Record each analyzer's output and all other
pertinent information on Data Sheets #15.

11.  Turn off the zero gas at the cylinder.

12.  Disconnect the zero/span gas delivery line from the zero gas cylinder.

13. Connect the zero/span gas delivery line to the span gas source for each
analyzer.

14.  Tum on the span gas and adjust until the flow rate through each analyzer to
1.5 SCFH. Wait until the span gas has completely flushed the train and a
stable reading is obtained on each analyzer.

15.  Record the span gas reading. Record each analyzer's output and all other
pertinent information on Data Sheets #15.

{' i 16.  Turn off the span gas at the cylinder.




17.  Disconnect the probe from the zero/span gas delivery line.

D. Determination of the Combustion Gas Train's Response Time

1. The response time of the combustion gas analyzer train is to be determined

using the following procedures. It is best to determine the combustion gas
analyzer train response time during the "charcoal phase” of a test burn so
that CO levels are relatively stable.

Leak check the combustion gas (CEM) analyzer train.

Zero the CO analyzer using ambient air.

Calibrate the CO analyzer.

Insert the probe for the combustion gas analyzer train in the stack.
Sample flue gas until a stable reading is obtained.

Remove the probe from the stack, note the exact CO concentration
as measured on the DVM and start a stop watch at the exact time of

me ae oo

removal.
2. Observe the stop watch and DVM. Record the length of time to
initial response, i.e., when the CO levels begin to decline.
h. Continue observing the stop watch and DVM. Record the time
when the analyzer's output equals zero (0.000 v).
( i Repeat steps d-h 2 or 3 times to verify results.
' E. Calibration and Audit Procedures for the Combustion Gas Analyzers
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 (%)

| ] _ 0
Zero % Difference = 2ot &one (% orppm) - Std Conc (% orppm) ,
Full Scale Value (% or ppm)




Act Response (% or ppm) - Exp Response (% or ppm) *i 00
Expected Response (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are

acceptable or not.

TRACER GAS (SO2) EQUIPMENT

1. 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 fi above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass,
stainless steel and Teflon. The rotameter has a flow control mechanism which is set

to the calibrated flow.

3. Temperature
( The temperature at the injection rotameter is measured with a type K

thermocouple.

4. Injection Gas
Pure SOy, 99.999% pure, released from the cylinder through a SS regulator and

shut off vaive.

5. Calibration Gases
EESPC 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.

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.

7. Combustor
Lindberg tube fumnace, 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.




8. 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.
9. Filter
A standard EPA M5H 3" or 4" filter.
10. 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 2 DVM which is converted to ppm using the manufacturer's
calibration curves.
11.  Flow Control
Flow through the tracer gas sampling train s controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A 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. Tumn 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.

Remove all water and clean the impingers.

Change the filter.

Turn on the pump.

Perform a leak check on the entire tracer gas train. This is done by placing

the SO7 exhaust line in water. A successful leak check is accomplished

o v s W

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.
( o 9. Bypass the pump.
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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 SOy 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.  Tum 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 Sheeis #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 SO5 injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube fumace to insure furnace is at approximately 1425 °F
when the test begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the
cylinder of pure SO».

3. Using the rotameter's current calibration, adjust the SO» flow rate to the
calibrated level.

4. Tum on the pump in the tracer gas train. Adjust the flow rate through the
SO» analyzer so that it remains at 1.5 SCFH.

5. Monitor the 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.

6. At the start of the test and every 5 minutes thereafter, record the SO,

analyzer output in volts and the stack gas SO7 concentration in order to

i1
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calculate the stack gas flow rate and determine the correct AH for the
meter box.

Also monitor and record the temperature at the Rotameter (Tr1), 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.

b

e AT

G

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 SO7 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.

Tum 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

L.
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 SOp
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 SO9 concentrations are as stable

as possible.

5. Remove the probe from the stack, noting the exact SO, concentration as
measured by the DVM and starting a stop watch at the exact time of
removal.

6. Observe the stop watch and DVM. Record the length of time to the initial
response, i.e., when the SO levels begin to decline.

7. Continue observing the stop watch and DVM. Record the time when the
SO+ analyzer's output equals zero (0.000 v.).
8. Repeat steps 3-7 two or three times to verify results.
E. Calibration and Audit Procedures for the Tracer Gas (SO7) Analyzer
1. Calibrate by presenting zero and span gases 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 Cone (% or ppm) , 100
Full Scale Value (% or ppm)

Zero % Difference =

- Act Response (% or ppm) - Exp Response (% or ppm) 100
Expected Response (% or ppm)

Span Act % Difference =

Then refer to Section 42 and 4.3 (M5H) to determine whether the audits are
acceptable or not.
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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.

Check the operation and output of the thermocouple readout using the Omega
NBS Traceable Thermocouple Simulator. The simuilator is hooked up to
thermocouple readout #23. Check the readout over its full range at 200 °F
intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple -
readout #s 4, 5, 6, 7 and 8), firebox (readout #9), post catalytic combustor or
secondary burn chamber (readout #10), and room temperature (readout #11).
Record the temperatures every 5 minutes until the start of the test on Data Sheet
#13 (Preburn).

During the test record the temperatures every S5 minutes for each of the
therimocouples on Data Sheets #12 and 14.

FUEL PREPARATION

A

B.

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of
wood. Record all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel.

Weigh the kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less

than 1/3 the length of the test fuel. Weigh the pretest fuel prior to its being loaded

in the stove. Record weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that

the length is 5/6's the length of the longest usable dimension of the firebox. Use the

mix of 2 x 4's and 4 x 4's specified in Section 4.3 M28. The test fuel shail be

essentially free of knots, sap seams or rotten areas.

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of

knots, sap seams or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as
described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the

photograph that will be take when the fuel charge is loaded in the stove.

14




WOOD DENSITY DETERMINATION

A When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is
approximately 3 to S-inches in length.

B. Take a moisture reading from the top, bottom and side of the piece. Record
readings on Data Sheet #11. Determine the % moisture on a wet and dry basis.

C. Weight the piece on a balance.

D. Take measurements of width, depth and length at the four comners with a
micrometer. Determine the volume of the piece. (Length x width x depth =
Volume in cubic centimeters)

E. Dry the piece in an oven at 95-100 °C for a minimum of 24 hours.

F. Reweigh the piece on the balance.

G. Calculate % moisture on a dried basis.

% moisture (dry basis) = 1 - dried weight *100
wet weight

H. Calculate the density.

Density (g/ co) = Sned weight (g)
volume (cc)

BTU'S/LB DETEMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or
spacers), collect a sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of
newspaper on Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the
weight of the kindling on Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and
the door cracked until well ignited.

E. Close door.

13




O

When between 50% - 75% of the weight of the kindling has been burned add the
first pretest fuel charge.

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.
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.

Set the stove's air draft control(s) at the desired setting a minimum of 1 hour
before the test run is to begin.

As necessary set the heat exchange blower(s) at the specified setting a minimum of
one hour before the test is to begin.

Record the stove surface temperatures, firebox and post catalytic or secondary
burn temperatures and scale weigh for a minimum of one hour before the test run
begins. As necessary add fuel, rake the coal bed, level the coal bed and/or remove
coals during the first 45 minutes of the hour immediately preceding the start of the
test. Record all information concerning raking, fuel additions, etc. on Data Sheet
#13.

If necessary, sometime during the last 15 minutes before the start of the test, open
the door and brake up all large pieces and then rake and level the pretest fuel in the
stove. At this time, level the coal bed as necessary to accommodate loading the
fuel charge into the stove. Close the door. Total time door can be open during the
last 15 minutes is 1 minute. No further manipulation of the stove is allowed during
the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel
charge, load the test fuel. Take a photograph of the fuel load in the stove
immediately after loading the fuel. Leave the door open as per the manufacturer's
instruction, but no longer than 5 minutes.

Document all stove operating data from ignition through loading and test start up
on Data Sheet #9.

16
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Wood Heater Efficiency Summary

Laboratory/Wood Heater Information

" Stove Manufacturer: F.X. DROLET
Model Identification: HT-2000
Stove Type> 1=cat,
2=noncat, 3=peliet: 2
Laboratory Name: EESPC
Laboratory Contact: Bill Nowak
Telephone no.: 206-859-8318
Test Dates: 6/23-7/1/93
Test Methods Used
Method 28/Other: 28A
Sampling Method: 5H
Burn Overall Heat Wid Avg
Run Rate Efficiency Output Ovr Eff %
no. (kg/hr} (%) (Btu/hr) 68.2
1 0.96 67.7 12460
- 2 1.07 69.2 14014
O 4 1.67 73.3 23330
6 4.99 48.9 46625
80
/'Q -
70 - o
<
&
-
-2 60
2
£ -~
i
50 |- o
40 : - 1 '
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Burn Rate {kg/hr)
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TABLE 1

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE
RUN NUMBER 1 PROJECT NUMBER SERIAL NUMBER C1103

DATE OF TEST: 6/23/93 STOVE MODEL: HT 2000

AVERAGE EFFICIENCIES

*******************************************************************************

* COMBUSTION= 83.8 ¢ % * HEAT TRANS.= 80.8 9 % * OVERALL= 67.7 q % *
dhkkkhkhhhhhhhhhhhkhtbhhh kb hhdhhhhhhhhdhhhhdhbhthhhdhhhrhhdhhhhhhthdhhhdRhhkhhhs

EMISSIONS
*******************************************************************************
* PARTICULATES: 3.304 (grams/Kg-wood) 3.174 (grams/hour) *
- CARBON MONOXIDE: 246.148 (grams/Kg-wood) ‘236.474 (grans/hour) *

j*****************************************************************************

TEST DATA

BURN RATE == > 2.60 (lb/hr-wet)
BURN RATE= == === > 0.96 {kg/hr-dry)
>
>

BURN RATE==m==== 1.18 (kg/hr-wet)

FUEL MOISTURE = 18.66 {% Wet basis)

HEAT OUTPUT =m======> 12460.42 (Btu/hr)

FUELL HIGHER HEATING VALUE == > 8694.00 (Btu/lb-dry)
AVERAGE STACK FLOW RATE= > 6.08 (DSCF/minute w/HC)
AIR TO FUEL RATIO : => 13.22 (lb-air/l1b-fuel)
AVERAGE EXCESS AIR: - > 106.54 (% Stoichiometric)
AVERAGE STACK TEMPERATURE==—==w=m= > 235.79 (Degrees F)
>
>
>
>

(
AVERAGE STACK MOISTURE = 8.85 (% volume-wet w/HC)
AVERAGE CO2 == 7.14 (% volume-dry w/HC)
AVERAGE 02 LSS 11.85 (% volume-dry w/HC)
AVERAGE CO===== === 1.97 (% volume-dry w/HC)

7 =—> 101 15:43:32
—d 67.4176 | 07-08-1993
VERALL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 67.1 %




CLIENT: FX DROLET

PT TIME WT. FUEL %C02 %02 %CO WT BLB DRY BLB TRACER
kkkkkhhhhhhhk btk htidhhhdhhokhhhhhhhhhhhddhhhdhhhhdhddhhkbhhhhdhhhkhhhhhkdrththdrt
1 0 21.70 11.00 8.60 1.23 129.0 375.0 200.0
2 5 20.60 6.00 14.30 0.44 135.0 553.0 300.0
3 10 20.00 7.50 11.90 1.04 132.0 320.0 850.0
4 15 19.50 8.30 11.20 1.02 131.0 294.0 750.0
5 20 18.70 9.80 10.00 1.24 132.0 287.0 725.0
6 25 18.10 12.00 8.30 0.92 133.0 313.0 725.0
7 30 17.50 7.50 11.60 1.33 133.0 301.0 750.0
-8 35 16.90 9.40 10.30 1.28 133.0 301.0 750.0
9 40 16.20 10.10 9.80 1.17 133.0 300.0 775.0
10 45 15.40 10.80 9.20 0.99 133.0 301.0 750.0°
11 50 14.80 11.60 8.80 0.72 131.0 309.0 725.0
12 55 14.30 11.20 9.00 0.75 131.0 309.0 725.0
13 60 13.70 11.10 9.10 0.77 131.0 307.0 750.0
14 65 13.10 12.50 §.10 0.58 i3z.0 321.0 725.0
15 70 12.60 11.90 8.70 0.62 131.0 315.0 725.0
16 75 12.20 11.20 9.20 0.53 130.0 308.0 725.0
17 80 11.60 11.90 8.30 0.95 130.0 311.0 775.0
~1.8 85 11.00 11.20 9.00 0.88 129.0 304.0 750.0
9 20 10.40 11.70 8.50 0.91 128.0 308.0 775.0
20 95 9.90 12.60 7.60 0.82 1306.0 321.0 775.0
21 100 9.40 11.80 8.50 0.49 126.0 308.0 750.0
22 105 9.10 11.30 9.20 0.72 126.0 303.0 775.0
23 110 8.70 10.70 9.20 0.85 125.0 292.0 800.0
24 115 8.30 11.20 8.80 0.76 123.0 2892.0 775.0
25 120 7.80 11.30 8.70 0.73 121.0 286.0 800.0
26 125 7.50 10.90 9.10 0.67 120.0 283.0 800.0.
27 130 7.30 9.80 10.30 0.63 i118.0 271.0 800.0
28 135 7.00 9.70 10.30 0.64 118.0 268.0 800.0
29 140 6.70 8.60 10.30 0.76 117.0 260.0 825.0
30 145 6.40 8.20 12.00 2.65 114.0 236.0 875.0
31 150 6.20 7.70 11.70 2.65 111.0 228.0 950.0
32 155 6.00 6.70 11.80 2.75 110.0 222.0 %1025.0
33 160 5.80 7.00 11.80 2.15 109.0 218.0 975.0
34 165 5.60 6.30 13.10 1.55 108.0 209.0 950.0
35 170 5.50 6.40 13.00 1.52 108.0 204.0 950.0
36 175 5.30 6.90 12.90 2,33 106.0 198.0 %1025.0
37 180 5.10 6.10 12.60 2.07 106.0 198.0 %1025.0
38 185 5.00 6.40 12.60 1.99 105.0 198.0 %1025.0
39 190 4.90 5.30 13.00 2.08 105.0 197.0 %1050.0
195 4.80 5.70 12.80 2.08 104.0 196.0 %1125.0
200 4.70 5.50 13.00 2.30 103.0 197.0 %1100.0
205 4.60 5.20 13.30 2.26 102.0 191.0 %1050.0
210 4.50 4.90 13.60 2.38 102.0 183.0 %$1075.0
215 4.40 5.00 13.20 2.62 102.0 182.0 %1125.0°
220 4.40 4.90 13.30 2.72 102.0 181.0 %$1125.0
225 4,30 4.80 13.30 2.77 102.0 180.0 %1125.0
230 4.20 4.80 13.40 2.71 102.0 i1gi.o %1125.0
235 4.10 4.80 13.50 2.72 102.0 180.0 %1125.0
240 4.10 4,80 13.40 2.72 102.0 178.0 %$1125.0

TABLE 2B
FIELD DATA

RUN NUMBER: 1

Dry and HC free [

PAGE 1

DATE: 6/23/93




50 245 4.00 . 4.60 13.60 2.67 102.0 178.0 %1125.0




TABLE 2B PAGE 2
FIELD DATA

CLIENT: FX DROLET RUN NUMBER: 1 DATE: 6/23/93

Dry and HC free ]

PT TIME WT. FUEL %C02 202 %CO WT BLB DRY BLB TRACER
T T R T T T R L Y e T I T L T T L

51 250 3.90 5.00 13.40 2.45 102.0 177.0 %$1125.0
52 255 3.80 4.90 13.40 2.65 102.0 176.0 %1125.0
53 260 3.80 4.50 i3.80 2.60 102.0 177.0 %1100.0
54 265 3.70 4.50 13.80 2.51 100.0 168.0 %$11006.0
55 270 3.70 4.70 13.50 2.68 100.0 166.0 %1200.0
56 275 3.60 4.70 13.70 2.67 9%9.0 168.0 %£1200.0
57 280 3.50 4.70 13.60 2.87 99.0 169.0 %1200.0
58 285 3.40 4.60 13.40 3.37 101.0 172.0 %1200.0
59 290 3.30 4.70 13.30 3.50 101.0 i71.0 %1200.0
60 295 3.30 4,70 12.10 3.64 101.0 172.0 %1200.0
61 300 3.20 4.70 13.10 3.62 101.0 173.0 %1175.0
62 305 3.10 4.80 13.10 3.60 101.0 173.0 %1175.0.
63 310 3.00 4.70 13.10 3.59 101.0 173.0 %1175.0
64 315 2.90 4.70 13.10 3.57 101.0 173.0 %1150.0 .
65 320 2.80 4.80 13.00 3.65 101.0 173.0 %$1150.0
66 325 2.80 4.90 12.90 3.68 1¢1.0 173.0 %1150.0
67 330 2.70 4.70 13.10 3.72 101.0 173.0 %$1150.0
=8 "335 2.60 4.70 13.10 3.77 101.0 174.0 %1150.0
{f@ 340 2.50 4.80 13.10 3.80 10l1.0 174.0 %1175.0
70 345 2.40 4.80 13.00 3.83 101.90 175.0 %1175.0
71 350 2.30 4.90 13.00 3.80 101.0 174.0 %1200.0
72 355 2.20 4.90 13.00 3.82 101.0 175.0 %1200.0
73 360 2.10 4.80 13.10 3.69 101.0 175.0 %1200.0
74 365 2.10 4.80 13.00 3.73 101.0 175.0 %1200.0
75 370 2.00 4.80 13.00 3.71 l1o01.0 174.0 %1200.0
76 375 1.50 4,90 13.00 3.76 101.0 175.0 %1200.0
77 380 1.80 4.90 13.00 3.68 101.0 175.0 %$1175.0
78 385 1.70 4.90 13.00 3.65 101.0 175.0 %1150.0
79 390 1.60 4.90 13.00 3.68 101.0 175.0 %$1150.0
80 395 1.50 4.90 13.10 3.61 101.0 174.90 %1150.0
a1 400 1.40 4.80 13.20 3.55 1C¢1.0 175.0 %1150.0
82 405 1.40 4.80 13.30 3.50 101.0 175.0 %1125.0
83 410 1.30 4.80 13.30 3.48 101.0 174.0 %1150.0
84 415 1.20 4.70 13.40 3.49 101.0 174.0 %1150.0
85 420 1.10 4.80 13.10 1.51 101.0 174.0 %1150.0
86 425 1.00 6.30 13.00 1.42 101.0 174.0 %1150.0
87 430 1.00 6.10 13.10 1.57 101.0 175.0 %1150.0
8g 435 0.90 6.00 13.20 1.54 101.0 . 174.0 %$1175.0
89 440 0.80 5.90 13.30 1.56 101.0 174.0 %1175.0
90 445 0.70 5.90 13.20 1.55 101.0 174.0 %1150.0
91 450 0.70 5.80 13.40 1.49 101.0 174.0 %1150.0
92 455 0.60 5.70 13.50 1.68 101.0 173.0 %1175.0
93 460 0.50 5.50 13.60 1.68 i01.0 175.0 %1150.0
{'@ 465 0.40 5.50 13.40 1.78 i01.0 175.0 © %1175.0
35 470 0.40 5.60 13.50 1.70 101.0 174.0 %1200.0
96 475 0.30 4.80 14.20 2.15 . 99.0 174.0 %1200.0
97 480 0.20 4.60 14.40 1.95 99.0 175.0 %1175.0
98 485 0.20 4.60 14.50 1.80 99.0 173.0 %1175.0

9% 490 0.10 4.70 14.40 1.79 99.0 172.0 %1175.0




100 495 0.10 4.70 14.50 1.69 99.0 i71r.0 %1175.0




TABLE 2B PAGE 3
FIELD DATA

CLIENT: ¥FX DROLET RUN NUMBER: 1 DATE: 6/23/93 = |

Dry and HC free |

PT TIME WT. FUEL %C0o2 %02 %COo WT BLB DRY BLB TRACER
Thkkkkhkkhhdkhkhhkkhhhhdkhhhhhhhdhdkdhhhhkhdhhhdhhhhhdddhhdddhhhkihhhkhdhhhhhhhdddtds

io0l 500 0.00 4.30 14.80 1.95 99.0 171.0 %$1175.0




TABLE 3 | | PAGE 1 .
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 1 DATE: 6/23/93
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
{DSCFM w/HC} (LB/HOUR-CALCULATED) (3VOLUME-w/HC) (F)
hkhkkkdkdrdhkhdhdhdhkirhhkhrtddhhkitdddhkthhdbhhbrdhdhd b dhhi b hhdhbddrhdddrottdbhtddsh
1 6.58 3.15 10.31 375.0
2 19.75 4.96 6.13 553.0
3 6.97 2.17 - 15.31 320.0
4 7.90 2.75 15.87 294.0
5 8.17 3.59 16.96 287.0
6 8.17 4.33 16.42 313.0
7 7.90 2.51 17.02 301.0
8 7.90 3.33 17.02 301.0
9 7.64 3.45 17.07 300.0
10 7.90 3.73 17.02 301.0
11 8.17 4.12 15.11 309.0
12 8.17 3.93 15.11 309.0
13 7.90 3.78 15.21 307.0
14 8.17 4.41 15.26 321.0
15 8.17 4.24 14,81 315.0
16 8.17 3.88 14.43 308.0
17 7.64 4.00 14.28 311.0
2.8 7.90 3.87 13.91 304.0
3 7.64 3.92 13.01 308.0
20 7.64 4.15 13.77 321.0
21 7.90 3.89 11.64 308.0
22 7.64 3.80 11.90 303.0
23 7.41 ' 3.36 11.81 292.0
24 7.64 3.61 10.69 289.0
25 7.41 3.52 9.63 286.0
26 7.41 3.36 9.19 283.0
27 7.41 3.05 8.69 271.0
28 7.41 2.99 8.84 © 268.0
29 7.18 2.25 8.72 260.0
30 6.77 . 3.31 8.43 236.0
31 6.24 2.69 7.39 228.0
32 5.78 2.06 7.25 222.0
33 6.08 2.07 7.02 218.0
34 6.24 1.86 7.06 209.0
35 6.24 1.87 7.33 204.0
36 5.78 2.29 6.81 198.0
37 5.78 1.69 6.81 198.0
38 5.78 1.82 6.40 198.0
39 5.64 1.36 6.45 197.0
40 5.27 1.41 6.11 196.0
41 5.39 1.48 5.66 197.0
42 5.64 1.46 5.61 191.0
43 5.51 1.41 6.05 183.0
(‘@ 5.27 1.38 6.10 182.0
-5 5.27 1.39 6.16 181.0
46 5.27 1.36 _ 6.21 180.0
47 5.27 1.37 6.16 181.0
48 5.27 1.40 6.21 180.0

49 5.27 1.37 6.32 178.0




50 O B.27 . 1.31 6.32 178.0




TABLE 3 PAGE 2
CHO BALANCED TEST DATA

CLIENT: FX DROLET : RUN NUMBER: 1 DATE: 6/23/93 °
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED)  (%VOLUME-w/HC) (F)
Rrkhdhkrkdhdddrhhhthhhhkbdtddddidhddhdhkddhirhttdddddditddhhhdhdrdtirrrrtiitirrh itk
51 5.27 1.37 6.38 177.0
52 5.27 1.39 6.43 176.0
53 5.39 1.32 6.38 177.0
54 5.39 1.28 6.14 168.0
55 4.94 1.25 - 6.25 166.0
56 4.94 1.30 5.78 168.0
57 4.94 1.34 5.73 169.0
58 4.94 1.43 6.28 172.0
59 4.94 1.49 6.33 171.0
60 4.94 1.49 6.28 172.0
61 5.04 1.52 6.22 173.0
62 5.04 1.56 6.22 173.0
63 5.04 1.51 6.22 173.0
64 5.15 1.53 6.22 173.0
65 5.15 1.58 6.22 173.0
66 5.15 1.61 6.22 173.0
67 5.15 1.59 6.22 173.0
48 5.15 1.60 6.17 174.0
(i@ 5.04 1.63 6.17 174.0
70 5.04 1.61 6.11 . 175.0
71 4.94 . 1.6l 6.17 - 174.0
72 4.94 1.62 6.11 175.0
73 4.94 1.55 6.11 175.0
74 4.94 1.54 6.11 175.0 -
75 4.94 1.54 6.17 174.0 .
76 4.94 1.60 6.11 175.0
77 5.04 1.60 6.11 175.0
78 5.15 1.63 6.11 175.0
79 5.15 1.64 6.11 175.0
80 5.15 1.64 6.17 174.0
81 5.15 1.60 6.11 175.0
82 5.27 1.64 6.11 175.0
83 5.15 1.60 . 6.17 174.0
84 5.15 1.58 6.17 174.0
85 5.15 0.81 6.17 174.0
86 5.15 1.46 6.17 174.0
87 5.15 1-45 6.11 175.0
88 5.04 1.39 6.17 174.0
89 5.04 1.37 6.17 174.0
90 5.15 1.38 6.17 174.0
91 5.15 1.36 6.17 174.0
92 5.04 1.38 6.22 173.0
93 5.15 1.34 6.11 175.0
(”@ 5.04 1.30 6.11 175.0
5 4.94 1.31 6.17 174.0
96 4.94 1.28 _ 5.45 174.0
97 5.04 1.19 5.40 175.0
98 5.04 1.16 5.51 173.0

99 5.04 1.18 5.56 172.0




100 5.04 ' 1.17 5.62 171.0




TABLE 3 | PAGE 3
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 1 DATE: 6/23/93 °

PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED) ( $VOLUME-w/HC) (F)

hkkhkkhhhkhkhhhkhkhikhkkkhkittdiddhhhhhtddihthhhbtkhthddhbrddihdhhkhhdhidhhhhhdbdddddhihirs

101 5.04 1.16 5.62 171.0




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » (708} 953-9300

Member of the SGS Group (Sociéte’ Genetale de Surveillance)

July 8, 1993 PLEASE ADDRESS ALL CORRESPONDENCE TO:
609 CHARLES ST., BILLINGS, MT 59102
TELEPHONE: {406) 252-5818

ENERGY & ENVIRONMENTAL FAX: {406} 252-5818
“» SYSTEMS PERFORMANCE CORP.
1315 8. Central Ave., Unit C Sample identification by

Kent, WA 98032 EESPC

FX Drolet HT2000 Run 1

Kind of sample Wood
reported to us

Sample taken at ---—-—-—-
Sample takem by --——-
Date sampled June 23, 1993

Date received July 6, 1993

Analysis Report No. 51-44236

£y
- SHORT PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 8.44 XXXXX
% Ash 0.12 0.13
Btu/1b 7960 8694 MAF 8705
% Sulfur XXXXX XXAKX
{(‘ / Respectiully submitted,

ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TISEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONCITICNS GN REVERSE




TABLE 1

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE
RUN NUMBER 2 PROJECT NUMBER SERIAL NUMBER C1103

DATE OF TEST: 6/25/93 '~ STOVE MODEL: HT2000

AVERAGE EFFICIENCIES
1

dekkkkhkhkhkkhkhrhk bk khkhhhhrddrthhrkdh kbbb hhbhhhhddddhkdbhhrdhdrhhkhhdhhihhhhhitst

* COMBUSTION= 85.0 € % * HEAT TRANS.= 81.3 § % * OVERALL= 69.2 9§ % *
T L L T L s E E  E e L

EMISSIONS ,
E******************************************************************************
* PARTICULATES: 3.534 (grams/Kg-wood) 3.769 (grams/hour) *
ifsCARBON MONOXIDE: 144.138 (grams/Kg-wood) 153.746 {(grams/hour) *

Tekdkhkhhhkhkhdk itk kkkhkhhkhkhdhhkrdkhdkhkdhohhbhbdhfhhbdhhrkhhidhdh bbbkttt kihdtt
TEST DATA
BURN RATE === > 2.89 (lb/hr-wet)
BURN RATE > 1.07 (kg/hr-dry)
BURN RATE =54 1.31 (kg/hr-wet)
FUEL MOISTURE ==m===l 18.49 (% Wet basis)
HEAT OUTPUT e > 14013.72 (Btu/hr)
FUEL HIGHER HEATING VALUE=s==== > 8616.00 (Btu/lb-dry)
AVERAGE STACK FLOW RATE= === 6.44 (DSCF/minute w/HC)
ATR TO FUEL RATIO g > 12.56 (lb-air/lb-fuel)
AVERAGE EXCESS AIR: > 114.66 (% Stoichiometric)
AVERAGE STACK TEMPERATURE =z => 252.74 (Degrees F)
AVERAGE STACK MOISTURE ====——mmos====ooooos > 8.16 (% volume-wet w/HC)
AVERAGE CO2 === > 7.92 (% volume-dry w/HC)
AVERAGE 02 > 11.74 (% volume-dry w/HC)
AVERAGE CO==== => 1.21 (% volume-dry w/HC)
{fﬁ, -> 95 09:27:52
. 69.49331 07-09~-1993

VERALIL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 68.8 %




TABLE 2A

CLIENT: FX DROLET

PROJECT NUMBER:

FUEL MOISTURE: 22.687

BAROMETRIC PRESSURE (in Hg): 30.33
STOVE WEIGHT (lbs): 487

CHANGE IN STOVE TEMPERATURE(F): -60
FUEL COMPOSITION: %C= 51 %H 7.3
METHOD 5 RESULTS: % MOISTURE= 8.2279

TEST DATA LISTING

RUN NUMBER: 2 DATE OF TEST: 6/25/93

MODEL NUMBER: HTZ2000
STACK STATIC PRESSURE(in Hg):-. 0022065
ROOM TEMPERATURE (F): 79
AMBIENT MOISTURE CONTENT (%): 1.3
FUEL HHV (BTU/lb): 8616

%0= 41

GRAIN LOADING (gr/scf)= .1519




TABLE 2B PAGE 1
FIELD DATA

CLIENT: FX DROLET ' RUN NUMBER: 2 _ DATE: 6/25/93 °

Dry and HC free |

PT TIME WT. FUEL %Cco2 %02 %CO WT BLB DRY BLB TRACER
dkkkkkhhhdkhkhhhhhhhhhhkkkhhhhhhhhhhdhdhhhdhhhhhdhhhhdohhhhhkhdhhkhhhkhhkkhhkhhhhhkhhhdhkhk

1 0 22.60 12.30 7.20 0.88 130.0 378.0 875.0
2 5 22.00 5.20 14.80 0.38 131.0 489.0 325.0
3 10 21.50 5.30 14.40 0.85 130.0 308.0 850.0
4 15 21.00 7.50 12.70 0.67 130.0 299.0 700.0
5 20 20.50 7.20 13.30 0.64 126.0 279.0 700.0
6 25 19.80 10.30 10.50 0.83 130.0 308.0 625.0 .
7 30 19.30 6.60 13.80 1.22 127.0 272.0 725.0
8 35 18.70 8.20 10.10 +1.43 129.0 294.0 775.0
9 40 18.10 8.80 11.30 1.15 130.0 290.0 750.0
10 45 17.50 9.20 11.10 1.00 130.0 298.0 700.0
11 - 50 16.80 11.60 9.30 0.94 131.0 335.0 650.0
12 55 16.20 10.30 10.20 0.96 131.0 329.0 650.0
13 60 15.50 10.60 9.80 1.18 130.0 328.0 675.0
14 65 14.90 11.40 9.30 0.98 130.0 336.0 650.0
15 70 14.30 11.90 8.80 0.84 130.0 341.0 650.0
16 75 13.70 12.10 8.70 0.62 130.0 348.0 625.0
17 80 13.10 12.30 8.50 0.60 130.0 348.0 650.0
8 85 12.50 12.50 8.10 0.71 130.0 347.0 650.0
2 90 11.90 12.70 8.10 0.69 130.0 342.0 675.0
20 95 11.30 13.20 7.70 0.47 130.0 351.0 675.0
21 100 10.70 12.40 8.50 0.47 129.0 344.0 675.0
22 105 10.20 11.70 8.70 0.62 128.0 338.0 675.0
23 110 9.80 10.10 10.90 1.14 126.0 318.0 725.0
24 115 9.50 8.00 12.00 1.71 120.0 277.0 825.0
25 120 9.10 9.30 11.20 1.33 120.0 275.0 800.0
26 125 8.70 7.50 12.40 1.79 119.0 266.0 875.0
27 130 8.30 8.80 10.90 0.93 119.0 274.0 800.0
28 135 8.00 9,60 10.70 0.67 119.0 277.0 725.0
29 140 7.70 9.30 10.90 0.74 119.0 274 .0 725.0
30 145 7.40 9.00 11.20 0.83 119.0 263.0 750.0
31 150 7.10 9,20 10.60 0.78 118.0 263.0 775.0
32 155 6.80 9.90 9.80 0.71 117.0 272.0 775.0
33 160 6.50 7.80 10.70 1.07 116.0 264.0 825.0
34 165 6.30 8.20 11.60 1.04 115.0 260.0 825.0
35 170 6.10 8.30 11.30 0.99 115.0 252.0 775.0
36 175 5.90 8.50 11.40 1.10 112.0 245.0 775.0
37 180 5.60 9.10 10.80 1.04 112.0 244.0 800.0
38 185 5.40 9.20 10.90 1.11 112.0 244.0 800.0
39 190 5.20 8.60 11.30 1.23 110.0 240.0 825.0
40 195 5.10 7.70 12.00 1.35 110.0 235.0 850.0
41 200 4.90 7.30 12.10 1.42 109.0 225.0 850.0
42 205 4.80 7.30 12.20 1.34 109.0 219.0 850.0
43 210 4.70 7.70 11.70 1.40 108.0 217.0 875.0
{“4 215 4,60 7.30 12.10 1.54 108.0 217.0 850.0
D 220 4.50 7.30 12.00 1.51 108.0 217.0 850.0
46 225 4,40 7.30 12.00 1.51 108.0 219.0 850.0
47 230 4,30 6.90 12.50 1.44 108.0 216.0 825.0
48 235 4.20 7.00 12.40 1.32 108.0 211.0 850.0

49 240 4.10 7.10 12.20 1.28 108.0 203.0 850.0




50 - 245 4,00 7430 12.20 1;29 108.0 205.0 875.0




TABLE 2B PAGE 2
FIELD DATA :

CLTENT: FX DROLET RUN NUMBER: 2 DATE: 6/25/93

| Dry and HC free ]

PT TIME WT. FUEL %C02 %02 %CO WT BLB DRY BLB TRACER
I LI P T T L L R L Y e I R T R

51 2590 3.90 7.30 12.20 1.34 108.0 205.0 900.0
52 255 3.80 6.70 12.70 l1.67 108.0 206.0 900.0
53 260 3.70 6.70 12.70 1.57 108.0 207.0 875.0
54 265 3.60 6.80 12.60 1.57 108.0 207.0 900.0
55 270 3.50 6.50 12.90 1.54 108.0 204.0 850.0
56 275 3.40 6.50 12.90 1.61 107.0 200.0 850.90
57 280 3.30 6.50 12.70 1.79 105.0 199.0 900.0
58 285 3.20 6.60 12.70 1.83 105.0 199.0 900.0
59 290 3.20 6.60 12.70 1.83 167.0 201.0 900.0
60 2985 3.10 6.40 12.90 1.90 106.0 203.0 875.0
61 300 3.00 5.90 13.30 1.88 106.0 202.0 875.0
62 305 2.90 6.10 13.30 1.81 105.0 200.0 900.0
63 310 2.80 5.80 12.50 1.73 105.0 196.0 850.0
64 315 2.70 5.70 13.30 1.71 104.0 192.0 850.0
65 320 2.70 6.30 13.00 1.71 104.0 1%0.0 900.0
66 325 2.60 6.30 13.10 1.70 104.0 192.0 92b.0
67 330 2.50 6.30 13.30 l1.62 1c4.0 194.0 900.0
<8 335 2.40 6.30 13.10 1.65 104.0 195.0 900.0
(ﬁﬁ 340 2.30 6.40 13.00 1.65 104.0 198.0 900.0
7 345 2.20 6.50 13.00 1.59 104.0 198.0 900C.0
71 350 2.10 6.50 13.10 1.51 104.0 201.0 875.0
72 355 2.10 6.20 13.40 1.45 105.0 197.0 850.0
73 360 2.00 6.30 13.20 1.39 105.0 193.0 875.0
74 365 1.90 7.00 12.70 1.29 104.0 192.0 925.0
75 370 1.80 7.10 12.60 1.20 105.0 196.0 925.0
76 375 1.70 7.%0 12.60 1.23 105.0 197.0 900.0
77 380 1.60 7.10 12.60 1.21 165.0 199.0 900.0
78 385 1.50 7.10 12.70 1.21 105.0 200.0 900.0
79 390 1.40 7.10 12.70 1.20 105.0 203.0 900.0
80 395 1.30 6.70 13.10 1.17 105.0 202.0 850.0
81 400 1.20 6.60 13.10 1.23 106.0 198.0 850.0 -
82 405 1.10 6.90 12.70 i.32 105.0 196.0 875.0
83 410 1.00 6.80 13.00 1.39 1¢4.0 196.0 875.0
84 415 0.90 6.60 13.00 1.45 105.0 19%.0 875.0
85 420 0.90 . 6.70 13.00 1.49 105.0 202.0 850.0
86 425 0.80 6.60 13.00 1.53 105.0 203.0 850.0
87 430 0.70 6.20 13.40 1.50 igs.0 204.0 850.0
88 435 0.60 6.20 13.30 1.53 104.0 198.0 825.0
89 440 0.50 6.10 13.40 1.52 104.0 197.0 850.0
24V 445 0.40 6.40 13.10 1.62 104.0 195.0 800.0"
91 450 0.30 6.30 13.10 1.68 104.0 200.0 900.0
g2 455 0.20 6.30 13.30 1.50 104.0 200.0 90C.0
9 460 0.20 6.30 13.30 1.51 104.0 200.0 900.0
(m@ 465 0.10 6.10 13.70 1.35 104.0 200.0 200.90
5 470 0.00 6.30 13.50 1.22 104.0 201.0 900.0




TABLE 3 PACGE 1
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 2 DATE: 6/25/93 -

PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR~CALCULATED) ($VOLUME-w/HC) (F)
[P T T L X X X T L R R X R I I I I R i R I X E R R R R E X X 2 2 3 s R T R A .2 F 3
1 5.87 2.95 ' 10.35 378.0
2 15.81 3.14 5.73 489.0
3 6.04 1.34 13.73 308.0
4 7.34 2.38 : 14.17 299.0
5 7.34 2.38 12.50 279.0
6 8.22 3.92 13.73 308.0
7 7.09 " 2.38 13.48 272.0
8 6.63 . 2.09 13.73 294.0
9 6.85 2.78 14.60 290.0
10 7.34 3.09 14.21 298.0
11 7.90 4.28 13.13 335.0
12 7.90 3.74 13.42 329.0
13 7.61 - 3.77 12.77 328.0
14 7.90 4.17 12.38 336.0
15 7.90 4.25 12.14 341.0
16 8.22 4.40 11.80 348.0
17 7.90 4,29 11.80 348.0
1.8 7.90 4.34 11.85 347.0
{fp 7.61 4.30 - 12.09 342.0
20 7.61 4.37 11.66 351.0
21 7.61 4.13 11.30 344.0
22 7.61 3.82 10.92 338.0
23 7.09 3.54 10.59 318.0
24 6.23 2.54 9.05 277.0
25 6.42 2.94 9.15 275.0
26 5.87 2.28 9.05 266.0
27 6.42 2.39 8.65 274.0
28 7.09 2.94 8.50 277.0
29 7.09 2.86 8.65 274.0
30 6.85 2.72 9.20 263.0
31 6.63 2.54 8.67 263.0
32 6.63 2.67 7.69 272.0
33 6.23 1.76 7.58 264.0
34 6.23 2.24 7.28 260.0
35 6.63 2.33 7.69 252.0
36 6.63 2.53 6.62 245.0
37 6.42 2.58 6.67 244.0
38 6.42 2.70 6.67 244.0
39 6.23 2.46 5.98 240.0
40 6.04 2.15 6.23 235.0
41 6.04 2.00 6.32 225.0
42 6.04 1.99 6.63 219.0
43 5.87 .2.03 6.31 217.0
" 6.04 2.05 6.31 217.0
5 6.04 2.01 6.31 217.0
46 6.04 2.01 _ 6.20 219.0
47 6.23 1.96 6.36 216.0
48 6.04 1.88 6.62 211.0

49 6.04 1.886 7.03 203.0




50 5.87 ' 1.91 . 6.93 205.0




TABLE 3 : PAGE 2
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 2 DATE: 6/25/93 °
PT . FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOQUR~CALCULATED) ( $VOLUME-w/HC) (F)
P R FE E E X R R A R X kxR 3T P I TT I T I XL ER I TR LR T FELIFEETETE LT IR E I
51 5.71 1.88 6.93 205.0
52 5.71 1.85 6.88 206.0
53 5.87 1.86 6.82 _ 207.0
54 5.71 1.83 6.82 207.0
55 6.04 1.85 6.98 204.0
56 6.04 1.88 6.78 200.0
57 5.71 1.79 6.04 199.0
58 5.71 1.86 6.04 199.0
59 5.71 1.86 6.72 201.0
60 5.87 1.89 6.22 203.0
61 5.87 1.73 6.27 202.0
62 5.71 1.76 5.99 200.0
63 6.04 1.73 6.19 196.0
64 6.04 1.60 6.02 192.0
65 5.71 1.74 6.12 190.0
66 5.55 1.72 6.02 192.0
67 5.71 1.79 5.92 194.0
<8 5.71 1.74 5.86 : 195.0
(;3 5.71 1.77 5.71 198.0
7 5.71 1.79 5.71 198.0
71 5.87 1.84 5.55 201.0
72 6.04 1.79 6.14 197.0
73 5.87 1.71 6.35 193.0 -
74 5.55 1.80 6.02 192.0
75 5.55 1.78 6.19 196.0
76 5.71 1.85 6.14 197.0
77 5.71 1.84 6.04 199.0
78 5.71 1.86 5.99 200.0
79 5.71 1.86 5.83 203.0
80 6.04 _ 1.86 5.88 202.0
81 6.04 1.83 6.48 198.0
82 5.87 1.86 6.19 196.0
83 5.87 1.92 5.81 196.0
84 5.87 1.84 6.04 199.0
85 6.04 1.96 5.88 - 202.0
26 6.04 1.93 5.83 203.0
87 6.04 1.82 5.78 204.0
88 6.23 1.85 5.71 198.0
89 6.04 1.77 5.76 197.0
90 5.71 1.78 5.86 195.0
91 5.71 1.76 5.60 200.0
92 5.71 1.74 5.60 200.0

93 5.71 1.74 5.60 200.0
{“@ 5.71 1.69 5.60 200.0
5 5.71 1.68 5.55 201.0




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « {708) 953-9300

AN Member of the SGS Group (Sociéte’ Generate de Surveillance}

July 8, 1993 PLEASE ADDRESS ALL CORRESPONDENCE TO:
609 CHARLES ST., BILLINGS, MT 53102
TELEPHONE: {406) 2525818

_ ENERGY & ENVIRONMENTAL FAX: {406) 252-5818
} SYSTEMS PERFORMANCE CORP.
’ 1315 §, Central Ave., Unit C Sample identification by

Kent, WA 98032 EESPC

FX Drolet HT2000 Run 2

Kind of sample Wood
reported to us

Sample takem at ----—
Sample takem by -—-—-
Date sampled June 24, 1993

Date received July 6, 1993

Analysis Report No. R1-44237

SHORT PROXIMATE ANALYSIS

As Received Dry Basis
% Moisture 8.61 XXXXX
% Ash .06 0.07 :
Btu/1b 7874 8616 MAF 8622
% Sulfur XXXXK XXXXX

(\ ' Respectfully submitted,

& ENGINEERING CO.

Manager, #ings Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDERVATER AND GREAT LAKES PORTS, AND RIVER LOADING FAGILITIES

TERMS AND CONDITIONS ON REVERSE




TABLE 1

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE

RUN NUMBER 4 PROJECT NUMBER SERIAL NUMBER C1103

DATE OF TEST: 6/29/93 STOVE MODEL: HT2000

AVERAGE EFFICIENCIES
1

kdhkkhkhhkdhdhhhhhkdhhdhkdhdddthhhhhdddhddhdddhddrtddhhhhhdhdhhkhiohdthdhhedhdhkhhirtrihir

* COMBUSTION= 90.3 9 % * HEAT TRANS.= 81.2 q % *# OVERALL= 73.3 q % *
R L L L L L T L g g SO A AT AR SR AR

EMISSIONS
1
hdhkhhkhkhhhhhkhkhhkhhkhkhhkhkhhddddhhhhorhrdhthkhbhhdtikhhdohrdthtdrthhkhhrkith bbb hthdrthdkdtrt
* PARTICULATES: 1.879 (grams/Kg-wood) 3.141 (grams/hour) *
(grams /Kg-wood) 171.258 (grams/hour) *

CARBON MONOXIDE: 102.457
T L L T T T T T L T T L R R sy B X T gy

TEST DATA
BURN RATE === =>> 4.55 (lb/hr-wet)
BURN RATE > 1.67 (kg/hr-dry)
BURN RATE=mmm== > 2.06 (kg/hr-wet)
FUEL MOISTURE ==== > 18.96 (% Wet basis)
HEAT OUTPUT = > 23330.00 (Btu/hr)
FUEL HIGHER HEATING VALUE > 8637.00 (Btu/lb-dry)
AVERAGE STACK FLOW RATE > 10.44 (DSCF/minute w/HC)
ATR TO FUEL RATIO=======m=: > 13.11 (lb-air/lb-fuel)
AVERAGE EXCESS AIR > 102.99 (% Stoichiometric)
AVERAGE STACK TEMPERATURE = > 369.62 (Degrees F)
AVERAGE STACK MOISTURE ======== === 5.43 (% volume-wet w/HC)
AVERAGE CO2 > 8.34 (% volume-dry w/HC)
AVERAGE 02 > 11.37 (% volume-dry w/HC)
AVERAGE CQ===== > 0.83 (% volume-dry w/HC)

{fﬁ -> 58 15:01:56
i 73.17082 07-09-1993

OGERALL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 73.0 %




TABLE 2B PAGE 1
FIELD DATA

CLIENT: FX DROLET RUN NUMBER: 4 DATE: 6/29/93

Dry and HC free

PT TIME WT. FUEL %C02 %02 %COo WT BLB DRY BLB TRACER
kkdkkk kR kR Rk kkdkkhdhhkhhkhhkhhrhkhhdhhhhrhdhhhhhhhdhohhhhrhikhhhdhdhhhhhhbhirthhds

1 0 21.60 6.40 13.40 0.77 119.0 360.0 600.0"
2 5 21.10 0.92 19.30 0.35 119.0 388.0 300.0
3 10 20.70 2.20 18.10 0.59 110.0 294.0 550.0
4 15 20.10 3.60 14.70 0.60 115.0 339.0 525.0
5 20 19.30 8.30 11.00 0.51 126.0 447.0 450.0
6 25 18.50 8.00 12.20 0.85 122.0 402.0 475.0
7 30 17.70 9.60 10.60 0.84 125.0 404.0 475.0
8 35 16.80 10.30 10.00 0.76 129.0 444.0 450.0
9 40 15.90 10.50 9.70 1.08 130.0 464.0 475.0
10 45 15.10 11.30 8.90 1.07 130.0 467.0 500.0
11 50 14.10 12.30 8.10 0.87 131.0 473.0 500.0
12 55 13.20 12.80 7.70 0.76 131.0 491.0 500.0
13 60 12.30 13.10 7.60 0.30 131.0 500.0 475.0
14 65 11.50 12.30 8.20 0.28 131.0 491.0 475.0
15 70 10.60 13.30 7.30 0.30 132.0 504.0 475.0
16 75 10.00 13.30 7.20 0.30 132.0 505.0 500.0
17 80 9.20 13.40 7.20 0.27 131.0 501.0 475.0
.8 85 8.50 13.50 7.20 0.19 131.0 493.0 475.0
9 90 7.70 13.80 6.70 0.24 131.0 494.0 475.0
20 95 7.10 14.40 6.20 0.24 131.0 496.0 500.0.
21 100 6.40 14.20 6.60 0.18 131.0 496.0 475.0
22 105 5.80 12.00 8.30 0.20 128.0 455.0 475.0
23 110 5.40 10.70 9.20 0.24 125.0 424.0 475.0
24 115 5.00 10.40 9.50 0.23 122.0 409.0 500.0
25 120 4.70 10.40 9.40 0.29 121.0 392.0 500.0
26 125 4.30 10.70 9.20 0.33 121.0 387.0 500.0
27 130 4.00 10.60 9.10 0.33 i21.0 381.0 500.0
28 135 3.80 9.90 10.90 0.25 120.0 365.0 525.,0
29 140 3.60 7.70 11.80 0.69 118.0 341.0 550.0
30 145 3.40 7.80 11.60 0.73 117.0 333.0 550.0
31 150 3.30 7.50 12.00 . 0.72 117.0 324.0 525.,0
32 155 3.20 7.60 11.90 0.65 112.0 319.0 525.0
33 160 3.00 7.50 12.00 0.72 114.0 316.0 525.0
34 165 2.90 7.30 12.20 0.74 112.0 312.0 525.0
35 170 2.70 6.90 12.70 0.91 111.0 308.0 525.0
36 175 2.60 6.70 12.70 1.00 110.0 305.0 525.0
37 180 2.50 6.60 12.80 1.12 111.0 305.0 525.0
38 185 2.40 6.60 12.80 1.19 110.0 305.0 525.0
39 190 2.30 6.60 12.80 1.21 110.0 308.0 525.0
40 195 2.10 6.50 12.80 1.29 110.0 311.0 525.0
41 200 2.00 6.50 12.90 1.30 111.0 304.0 525.0
42 205 1.90 6.20 13.00 1.53 110.0 294.0 525.0
43 210 1.80 6.20 13.00 1.50 111.0 294.0 525.0
7l 215 1.70 6.30 13.00 1.50 110.0 285.0 525.0
~4 5 220 1.50 6.30 12.90 1.51 110.0 292.0 525.0
46 225 1.40 6.00 13.40 1.41 111.0 293.0 525.0
47 230 1.20 5.90 13.30 1.38 110.0 287.0 525.0
48 235 1.10 6.00 13.20 1.41 110.0  284.0 525.0

49 240 1.00 6.10 13.20 1.42 111.0 280.0 525.0




50 245 0.90 6.10 13.20 1.49 111.0 280.0 525.0




TABLE 2B - PAGE 2
FIELD DATA

CLIENT: FX DROLET RUN NUMBER: 4 DATE: 6/29/93

! Dry and HC free |

PT TIME WT. FUEL %C0o2 202 %CO WT BLB DRY BLB TRACER
L R e T L E I I L

b1 250 0.80 6.30 13.00 1.33 11r.0 286.0 550.0
52 255 0.60 6.00 13.60 1.23 111.0 296.0 525.0
53 260 0.50 5.70 13.70 1.29 110.0 287.0 525.0
54 265 0.40 5.40 13.80 1.37 110.0 280.0 . B25.0
55 270 0.30 5.50 13.80 1.41 i0s.0 273.0 550.0
56 275 0.20 6.50 13.70 1.44 109.0 275.0 550.0
57 280 0.10 5.40 13.90 1.45 110.0 282.0 550.0
58 285 0.00 5.40 13.90 1.43 110.0 287.0 550.0




TABLE 3 PAGE 1
CHO BALANCED TEST DATA

CLIENT: FX DROLET | RUN NUMBER: 4 DATE: 6/29/93

PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR~CALCULATED) ( $VOLUME-w/HC) (F) _
T2 3T EFT T T T LT E XY I ER I E XL L ST EFLI L L EF LT EELLILIIET I LTI P I TEFLTE T L Y YR EETERPEILTEEE L L]
1 8.78 2.34 5.52 360.0
2 17.57 .50 3.78 388.0
3 9.58 1.00 4.08 294.0
4 10.04 0.59 4.19 339.0
5 11.71 3.54 5.48 447.0
6 11.09 3.97 5.08 402.0
7 11.09 _ 4.68 7.27 404.0
8 11.71 5,27 8.21 444.0
9 11.09 5.27 7.90 464.0
10 10.54 5.34 7.72 467.0
11 10.54 5.72 8.28 473.0
12 10.54 5.90 7.21 491.0
13 11.09 6.10 6.68 500.0
14 11.09 5.63 7.21 491.0
15 11.09 6.14 7.38 504.0
16 10.54 5.79 7.32 505.0
17 11.09 6.17 6.62 501.0
18 11.09 6.20 7.09 493.0
(J; 11.09 6.27 7.03 494.0 .
20 10.54 6.26 6.91 496.0
21 11.09 6.55 6.91 496.0
22 11.09 5,33 6.68 455.,0
23 11.09 4.57 6.06 424.0
24 10.54 4.20 4.65 409.0
25 10.54 4,20 4.96 392.0
26 10.54 4.41 5.27 387.0
27 10.54 4.26 5.64 381.0
28 10.04 4.23 5.91 365.0
29 9.58 2.88 6.02 341.0
30 9.58 2.90 5.85 333.0
31 10.04 2.95 6.41 324.0
32 10.04 2.94 3.63 319.0
33 10.04 2.95 5.02 316.0
34 10.04 2.88 4.08 312.0
35 10.04 2.89 3.75 308.0
36 10.04 2.77 3.38 305.0
37 10.04 2.81 3.94 305.0
38 10.04 2.86 3.38 305.0
39 10.04 2.88 3.19 308.0
40 10.04 2.84 3.00 311.0
41 10.04 2.90 4.01 304.0
42 10.04 2.84 4.08 294.0
43 10.04 2.82 4.64 294.0
g‘ﬁ_ 10.04 : 2.91 4.65 285.0
s 10.04 2.87 4.21 292.0
46 10.04 2.77 _ 4.70 293.0
47 10.04 2.61 4.52 287.0
48 10.04 2.67 4.72 284.0

49 10.04 2.77 5.53 280.0




50 10.04 2.82 5.53 280.0




TABLE 3 PAGE 2
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 4 DATE: 6/29/93
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED) { $VOLUME-w/HC) (F)

fhhkkhkhkhkkrrhihkhkhihhkhkkihtrrhkrhkrhkitRhkdRkhklRltrrthREEEETAEETEETETRRELERXET XTI XA A I A A AR AT A SR hdhen
51 9.58 2.66 5.15 286.0
52 10.04 2.74 4.51 296.0
53 10.04 2.56 4.52 287.0
54 10.04 2.39 4,97 280.0
55 9.58 2.40 4.87 . 273.0
56 9.58 3.23 4.74 275.0
57 . 9.58 2.39 4.84 ' 282.0
58 9.58 2.37 4.52 287.0



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1219 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » (708} 953-9300

Momber of the SGS Group (Socigte’ Gehefale de Surveillance}

July 8, 1993 PLEASE ADDRESS ALL CORRESPONDENCE TO
' 609 CHARLES ST., BILLINGS, MT 59102
TELEPHONE: (408) 2525818

_ ENERGY & ENVIRONMENTAL FAX: (406) 252-5818
"> SYSTEMS PERFORMANCE CORP.
g 1315 §. Central Ave., Unit C Sample identification by

Kent, WA 98032 EESPC

FX Drolet HT2000 Run 4

Kind of sample Wood
reported to us

Sample taken at --—-—-
Sample takem by --—-——--
Date sampled June 29, 1993

Date received dJuly 6, 1993

Analysis Report No. 51-44239

{ SHORT PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 9.72 XXXXX
% Ash 0.04 0.04
Btu/lb 7797 8637 MAF 8640
‘% Sulfur XXXXX XXXXX
%{ﬂ\ Hespectfuily submitted,

MERCIAL TESTING & ENGINEERING CO.

Ilings Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LQCATED IN PRINCIPAL COAL MINING AREAS, T ATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDITIONS ON REVERSE




TABLE ‘1

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE
RUN NUMBER 6 PROJECT NUMBER SERTAL NUMBER C1103

DATE OF TEST: 7/1/93 STOVE MODEL: HTZ2000

AVERAGE EFFICIENCIES

khirhhkkkhrktrhthirdhkhhhhhhkh ok rdi ik bdrhihhhiihbdhedih b rd bRk hdhdfihn

*¥ COMBUSTION= 98.0 ¢ % * HEAT TRANS.= 49.9 ¢ % * OVERALL= 48.9 § % *
L T T T T Y 2 et T T P T T E R TP L

EMISSTIONS
LR 2 2 2 X T E R S Lk E b b e ok e ek o b e e e e o R R o S
* PARTICULATES: 1.164 (grams/Kg-wood) 5.812 (grams/hour) *
. .CARBON MONOXIDE: 21.480 (grams/Kg-wood) 107.271 (grams/hour) *

T L e Y R b s T I T YT L Y L L L L Y I P T T T E T T T Y

TEST DATA

BURN RATE=================== > 13.45 (lb/hr-wet)

BURN RATE==——=== =m—=—===> 4.99 (kg/hr-dry)

BURN RATE== S > 6.10 (kg/hr-wet)

FUEL MOISTURE > 18.16 (% Wet basis)

HEAT OUTPUT ====> 46624.77 (Btu/hr)

FUEL HIGHER HEATING VALUEs==——=—=======s====== > 8663.00 (Btu/lb-dry)

AVERAGE STACK FLOW RATE======== > 40.77 (DSCF/minute w/HC)

AIR TO FUEL RATIO======== =>> 17.29 (lb-air/lb-fuel)

AVERAGE EXCESS AIR==s==m===s==s========= > 152.82 (% Stoichiometric)

AVERAGE STACK TEMPERATURE====== > 778.09 (Degrees F)

AVERAGE STACK MOISTURE == === 8.58 (% volume-wet w/HC)

AVERAGE CO2==== =—===> 7.17 (% volume-dry w/HC)

AVERAGE 02= ===== > 12.94 (% volume-dry w/HC)

AVERAGE CO > 0.13 (% volume—-dry w/HC)
(”} -> 20 _ 08:58:04

48.1992 07-16~1993

o

O’ERALL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 47.9




TABLE 2B PAGE 1
FIELD DATA :

CLIENT: FX DROLET RUN NUMBER: 6 DATE: 7/1/93

Dry and HC free ]

PT TIME WT. FUEL 3COo2 %02 %CO WT BLB DRY ELB TRACER
LR T T T L L T T T T L T R Y

1 0 21.30 5.50 14.40 0.11 138.0 604.0 250.0
2 5 19.40 10.60 10.40 0.14 153.0 941.0 250.0 -
3 10 16.90 9.60 10.80 0.12 156.0 960.0 250.0

4 15 15.00 9.80 10.60 0.11 157.0 958.0 250.0

5 20 13.20 10.10 10.00 0.15 157.0 970.0 250.0

6 25 11.20 10.90 9.00 0.10 157.0 983.0 250.0

7 30 9.60 8.50 11.70 0.05 152.0 862.0 250.0

8 35 8.20 7.80 12.40 0.05 150.0 831.0 250.0

9 40 7.10 7.30 12.80 0.05 148.0 805.0 250.0

10 45 6.00 7.00 13.10 0.05 148.0 788.0 250.0

11 50 5.10 6.80 13.20 0.06 147.0 784.0 250.0

12 55 4.20 7.00 13.00 0.04 147.0 779.0 250.0

13 60 3.40 6.70 13.40 0.05 144.0 750.0 250.0

14 65 2.80 6.80 13.20 0.06 143.0 749.0 250.0

15 70 2.20 6.40 13.60 0.07 142.0 724.0 250.0
16 75 1.70 5.60 14.40 0.10 139.0 678.0 250.0

17 80 1.20 4,70 15.50 0.20 138.0 639.0 250.0

18 85 0.70 4.50 15.50 0.31 136.0 613.0 250.0

) 90 ' 0.30 4.50 15.60 0.38 135.0 598.0 225.0°
20 95 0.00 4.30 15.70 0.41 135.0 587.0 225.0



TABLE 3 PAGE i
CHO BALANCED TEST DATA

" CLIENT: FX DROLET RUN NUMBER: 6 DATE: 7/1/93

PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED) ( 3VOLUME-w /HC) (F)

R PR TR R TRl L e L R R L E R E R R L L r N T A I I M A AU AL
1 40.32 7.53 © 7.88 604.0
2 40.32 18.21 8.19 941.0°
3 40.32 15.39 12.71 960.0
4 40.32 15.70 14.72 958.0
5 40.32 15.74 14.10 970.0
6 40.32 16.54 13.43 983.0
7 40.32 12.99 10.67 862.0
8 40.32 11.82 8.95 831.0
9 40.32 10.78 9,21 805.0
10 40.32 10.28 10.14 788.0
11 40.32 9.78 8.94 784.0
12 40.32 10.05 9,22 779.0
i3 40.32 9.78 6.77 750.0
14 40.32 9.78 5.52 749.0
15 40.32 9.13 5.67 724.0
16 40.32 7.87 4.69 678.0
17 40.32 7.06 5.82 639.0
i8 40.32 6.63 5.13 613.0
"9 44.80 7.82 4.95 598.0
~20 44.80 7.32 5.61 587.0




COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 » {708} 953-8300

Mamber of the SGS Group (Socidte’ Geherale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
July 15, 1993 600 CHARLES ST., BILLINGS, MT 59102
TELEPHONE: (406) 252-5818

FAX: {406} 252-5818

"+, ENERGY & ENVIRONMENTAL
: SYSTEMS PERFORMANCE CORP.
1315 8. Central Ave., Unit C Sample identificationm by
Kent, WA 98032 EESPC
FX FT 2000 Run 6

Kind of sample Wood
reported to us

Sample taken at --—----
Sample taken by ----——-
Date sampled July 1, 1993

Date received July 13, 1993

Analysis Report No. 51-44274

SHORT PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 8.50 XXXXX

% Ash XXXXX XXXXX
Btu/lb 7927 8663 MAF  xXXxXXX

% Sulfur XXXXX XXXXX

Manager, Billings Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDTIONS ON REVERSE



{j} TABLE 1

e

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE
RUN NUMBER 3 PROJECT NUMBER SERIAL NUMBER C1103

DATE OF TEST: 6/28/93 STOVE MODEL: HT2000

AVERAGE EFFICIENCIES
1

N N Y R xR I s s 22T 22T ST T LRSS LTS L L0 L0 b b br

* COMBUSTION= %101.5 q % * HEAT TRANS.= 56.4 § % * OVERALL= 57.2 § % *
B S N Y P P T YT PP PP PR PRI T 2 TR LS L LR T LT E T EE L 2 5 4 50 4

EMISSIONS
1

hkhkkkkkhkhhhhhhkhkrhktrtitdrrh bkt bk hhkhdttdh bbb ddhhdddhbh b hh itk drhhdrh ki hbhtrrid

* PARTICULATES: 2.654 (grams/Kg-wood) 11.473 (grams/hour) *

. CARBON MONOXIDE: 26.557 (grams/Kg-wood) 114.797 (grams/hour) *
}****************************************************************************

TEST DATA
BURN RATE=======m=c=o—==c= ===l 11.95 (lb/hr-wet)
BURN RATE====== == => 4.32 (kg/hr-dry)
BURN RATE== == > 5.42 (kg/hr-wet)
FUEL MOISTURE == 20.22 (% Wet basis)
HEAT OQUTPUT========== ========> 47006.57 (Btu/hr)
FUEL, HIGHER HEATING VALUE > 8624.00 (Btu/lb-dry)
AVERAGE STACK FLOW RATE =>> 35.22 (DSCF/minute w/HC)
ATIR TO FUEL RATIO === Z===> 17.36 (lb-air/lb-fuel)
AVERAGE EXCESS AIR == > 134.21 (% Stoichiometric)
AVERAGE STACK TEMPERATURE=== > 764.81 (Degrees F)
AVERAGE STACK MOISTURE == ====> 7.90 (% volume-wet w/HC)
AVERAGE CO2 == == > 7.47 (% volume-dry w/HC)
AVERAGE O2===== == > 12.44 {% volume-dry w/HC)
AVERAGE CO ===l 0.17 (% volume-dry w/HC)
{“g -> 23 10:00:27
_— 54.09755 07-09-1993

dVERALL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 55.8 %




TABLE 3 PAGE 1
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 3 DATE: 6/28/93 °
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED) ( 2$VOLUME-w/HC) (F)
FY L A E L 2  E r EE E L X X3 AT T T T T T I T F LTI LTI L LS LT ETET EF LT L LT L L L
1 39.28 18.58 3.66 775.0
2 35,71 12.92 6.15 954.0
3 35.71 15.58 8.07 999.0
4 35.71 13.08 10.42 922.0
5 35.71 12.81 11.62 913.0
6 35.71 11.65 11.33 888.0
7 35.71 11.77 10.61 867.0
8 35.71 10.46 9.08 828.0
9 35.71 9.99 7.42 816.0
10 35.71 9.82 7.42 816.0
11 35.71 10.21 6.87 820.0
12 35.71 10.28 4.33 815.0
13 35.71 10.19 5.34 785.0
14 35.71 8.70 5.35 763.0
15 35.71 8.97 6.33 756.0
16 35.71 8.25 6.58 733.0
17 35.71 6.10 6.61 654.0
18 35.71 5.45 8.95 602.0
(%5 32.73 5.05 : 7.47 595.,0
20. 32.73 4.85 8.70 570.0
21 32.73 4.93 8.09 558.0
22 32.73 4.70 10.90 ~ 539.0
23 32.73 4.84 11.35 536.0




COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « (708) 953-9300

Member of the SGS Group (Socidte’ Gehetale de Survelllance)

July 8, 1993 ‘ PLEASE ADDRESS ALL CORRESPONDENCE TO:
609 CHARLES ST., BILLINGS, MT 59102

TELEPHONE: (406) 252-5818 -

ENERGY & ENVIRONMENTAL _ FAX: (406) 252-5818
» SYSTEMS PERFORMANCE CORP.
" 1315 §. Central Ave., Unit C Sample identification by

Kent, WA 98032 EESPC

FX Drolet HT2000 Run 3

Kind of sample Wood
reported to us

Sample taken at ~---—-
Sample taken by [
Date sampled June 28, 1993

Date received dJuly 6, 1993

Analysis Report No. 51-44238

{iﬁ SHORT PROXIMATE ANALYSIS
As Received Pry Basis
% Moisture 8.65 XXXXX
% Ash 0.07 0.08
Btu/lb 7818 8624 MAF 8631
% Sulfur XXXXX XXXXX
{“ Respectiully submitted,

RCIAL TESTIN ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINGIPAL COAL MINING AREAS, TIDE ER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDITIONS ON REVERSE




TABLE 1

C

RESULTS OF EFFICIENCY TESTING ON THE FX DROLET WOOD STOVE

RUN NUMBER 5 PROJECT NUMBER SERIAI NUMBER C1103

DATE OF TEST: 6/30/93 STOVE MODEL: HT2000

AVERAGE EFFICIENCIES
1

*******************************************************************************

* COMBUSTION= 92.6 9 % * HEAT TRANS.= 81.6 § % * OVERALL= 75.6 § % *
Fkdkkdkdkkkdedkkdddedddddddedh e ddeok kot e oo d ok de ek e ok ko ok e ok ok ok ok e 36 ok 9 o e ok K

EMISSIONS
1
*******************************************************************************
* PARTICULATES: 1.068 (grams/Kg-wood) 1.283 (grams/hour) *
* CARBON MONOXIDE: 140.401 (grams /Kg-wood) 168.652 (grams/hour) *

{f?%***************************************************************************

TEST DATA
BURN RATE == === > 3.26 (lb/hr-wet)
BURN RATE > 1.20 (kg/hr-dry)
BURN RATE > 1.48 (kg/hr-wet)
> 18.75 (% Wet basis)

FUEL MOISTURE ==m==
HEAT OUTPUT== ==> 17381.23 (Btu/hr)

FUEL HIGHER HEATING VALUE==== > 8685.00 (Btu/lb-dry)
AVERAGE STACK FLOW RATE > 7.47 (DSCF/minute w/HC)
ATR TO FUEL RATIO === 13.16 (lb-air/lb-fuel)
AVERAGE EXCESS AIR > 88.70 (% Stoichiometric)
AVERAGE STACK TEMPERATURE > 348.19 (Degrees F)
AVERAGE STACK MOISTURE > 7.40 (% volume-wet w/HC)
AVERAGE CO2== > 8.52 (% volume-dry w/HC)
AVERAGE 02 = = > 10.73 (% volume-dry w/HC)
AVERAGE CO > 1.14 (% volume-dry w/HC)

J=> 82 16:13:49

éf{ 74.15474 07-13-1993 .

o

OVE%ALL EFFICIENCY WITHOUT STOVE TEMPERATURE CHANGE= 74.6




TABLE 2A

C

CLIENT: FX DROLET

PROJECT NUMBER:

FUEL MOISTURE: 23.073
BAROMETRIC PRESSURE (in Hg):
STOVE WEIGHT {(lbs): 487

30.06

CHANGE IN STOVE TEMPERATURE(F): -123
FUEL COMPOSITION: %C= 51 %$H 7.3
METHOD 5 RESULTS: % MOISTURE= 7.4047

TEST DATA LISTING

RUN NUMBER: 5 DATE OF TEST: 6/30/93

MODEL NUMBER: HT2000
STACK STATIC PRESSURE(in Hg):-.0038246
ROOM TEMPERATURE (F): 85

AMBIENT MOISTURE CONTENT (%): 1.4
FUEL HHV (BTU/lb): 8685
30= 41
GRATIN LOADING (gr/scf)= .0442



50 245 - 2.10 6.80 12.20 1.44 113.0 272.0 775.0




TABLE 2B _ PAGE 2
FIELD DATA

CLIENT: FX DROLET - RUN NUMBER: 5 . DATE: 6/30/93

o Dry and HC free |
PT TIME WT. FUEL %C02 %02 %CO WT BLB DRY BLB TRACER
*******************************************************************************

51 250 2.00 6.40 12.70 1.32 113.0 272.0 775.0
52 255 2.00 6.30 12.70 1.39 112.0 268.0 775.0
53 260 1.90 6.10 12.80 1.52 112.0 264.0 775.0
54 265 1.90 6.00 12.90 1.58 112.0 264.0 775.0
55 270 1.80 6.80 13.00 1.68 112.0 261.0 775.0
56 275 1.70 5.40 13.40 1.73 108.0 258.0 775.0
57 280 1.70 5.40 13.40 1.81 111.0 256.0 775.0
58 285 1.60 5.20 13.50 1.89 111.0 256.0 775.0
59 290 1.50 5.00 13.70 1.96 110.0 251.0 775.0
60 295 1.50 5.20 13.50 1.90 110.0 251.0 775.0
61 300 1.50 5.20 13.50 1.88 111.0 248.0 800.0
62 305 1.40 5.50 13.30 1.77 110.0 248.0 800.0
63 310 1.30 5.40 13.50 1.86 111.0 247.0 800.0
64 315 1.30 6.30 13.50 1.78 111.0 247.0 800.0
65 320 1.20 6.30 13.50 1.76 110.0 243.0 800.0
66 325 1.20 6.30 13.50 1.82 109.0 243.0 800.0
67 330 1.10 5.10 13.80 2.00 109.0 243.0 800.0
68, 335 1.00 4.90 13.70 1.99 110.0 241.0 800.0
g‘i 340 0.90 4.90 14.00 1.74 110.0 241.0 775.0
'l 345 0.80 5.10 13.70 1.81 108.0 223.0 825.0
71 350 0.80 5.20 13.70 1.74 110.0 - 223.0 850.0
72 355 0.70 5.30 13.60 1.72 112.0 223.0 850.0
73 360 0.60 5.50 13.40 1.72 116.0 224.0 825.0
74 365 0.50 5.50 13.50 1.64 119.0 224.0 850.0
75 370 0.50 5.60 13.40 1.57 119.0 223.0 850.0
76 375 0.40 5.40 13.60 1.73 119.0 223.0 850.0
77 380 0.30 5.20 13.70 1.82 119.0 223.0 850.0
78 385 0.30 5.00 14.00 1.92 119.0 222.0 850.0
79 390 0.20 4.60 14.30 2.20 119.0 222.0 825.0
80 395 0.10 4.10 14.60 2.26 118.0 222.0 800.0
81 400 0.10 4.10 14.80 2.23 118.0 222.0 800.0
82 405 0.00 4.30 14.90 1.84 117.0 218.0 800.0




TABLE 3 PAGE 1
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 5 DATE: 6/30/93
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED)  ($VOLUME-w/HC) (F) |
*******************************************************************************
1 0.00 0.00 5.16 356.0
2 0.00 0.00 4.07 631.0
3 0.00 0.00 4.18 443.0
4 0.00 0.00 4.87 445.0
5 0.00 0.00 4.74 447.0
6 0.00 0.00 5.97 483.0
7 0.00 0.00 6.88 483.0.
8 0.00 0.00 7.08 495.0
9 0.00 0.00 8.15 493.0
10 0.00 0.00 9.35 489.0
11 0.00 0.00 9.17 492.0
12 0.00 0.00 9.47 487.0
13 0.00 0.00 8.74 483.0
14 0.00 0.00 7.72 469.0
15 0.00 0.00 7.96 450.0
16 0.00 0.00 7.99 435.0
17 0.00 0.00 7.15 449.0
18 .00 0.00 7.66 455.0
{ 0.00 0.00 6.18 465.0
sa’ 0.00 0.00 6.48 460.0
21 0.00 | 0.00 6.48 460.0
22 0.00 0.00 6.96 452.0
23 0.00 0.00 6.34 421.0
24 0.00 0.00 6.30 396.0
25 0.00 0.00 8.00 381.0
26 .00 0.00 5.31 376.0
27 0.00 0.00 5.43 374.0
28 0.00 0.00 5.47 362.0
29 0.00 0.00 5.22 355.0
30 0.00 0.00 5.85 345.0
31 0.00 0.00 5.62 338.0
32 0.00 0.00 6.06 331.0
33 0.00 0.00 5.08 326.0
34 0.00 0.00 5.91 323.0
35 0.00 0.00 5.91 323.0
36 0.00 0.00 5.59 318.0
37 0.00 0.00 5.71 316.0
38 0.00 0.00 5.71 316.0
39 0.00 0.00 6.47 304.0
40 0.00 0.00 6.17 299.0
a1 0.00 0.00 6.17 299.0
42 0.00 0.00 6.42 295.0
43 0.00 0.00 6.67 291.0
b, 0.00 0.00 6.67 291.0
ETJ' 0.00 0.00 7.55 287.0
46 0.00 0.00 . 7.06 285.0
47 0.00 0.00 6.12 281.0
48 0.00 0.00 6.24 279.0

49 0.00 0.00 7.69 275.0



. 50 0.00 0.00 7.28 272.0




TABLE 3 ' PAGE 2
CHO BALANCED TEST DATA

CLIENT: FX DROLET RUN NUMBER: 5 DATE: 6/30/93
PT FLOW RATE DRY BURN RATE STACK MOISTURE STACK TEMP
(DSCFM w/HC) (LB/HOUR-CALCULATED)  ($VOLUME-w/HC) (F)

*******************************************************************************
51 0.00 0.00 7.28 272.0 .
52 0.00 0.00 6.94 268.0
53 0.00 0.00 7.20 264.0
54 0.00 0.00 7.20 264.0
55 0.00 0.00 7.39 261.0
56 0.00 0.00 5.37 258.0
57 0.00 0.00 7.14 256.0
58 0.00 0.00 7.14 256.0
59 0.00 0.00 6.90 251.0
60 0.00 0.00 6.90 251.0
61 0.00 0.00 7.65 248.0
62 0.00 0.00 7.09 248.0
63 0.00 0.00 7.71 247.0
64 0.00 0.00 7.71 247.0
65 0.00 G.00 7.41 243.0
66 0.00 0.00 6.86 243.0
67 0.00 0.00 6.86 243.0
68 0.00 0.00 7.54 241.0
™y 0.00 0.00 7.54 241.0
0.00 0.00 7.62 223.0
71 0.00 0.00 8.69 223.0
72 0.00 0.00 9.81 223.0
73 0.00 0.00 12.16 224.0
74 0.00 0.00 14.11 224.0
75 0.00 0.00 14.17 223.0
76 0.00 0.00 14.17 223.0
77 0.00 0.00 14.17 223.0
78 0.00 0.00 14.23 222.0
79 0.00 0.00 14.23 222.0
80 0.00 0.00 13.57 222.0
81 0.00 0.00 13.57 222.0
82 0.00 0.00 13.17 218.0



COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 = (708} 953-9300

Member of the SGS Group (Socidtd Gehstale de Surveillance)

INCE 308

July 8, 1993 PLEASE ADDRESS ALL CORRESPONDENCE TO
608 CHARLES ST., BILLINGS, MT 59102
TELEPHONE: (406} 252-5818
ENERGY & ENVIRONMENTAL FAX: {406) 252-5818
SYSTEMS PERFORMANCE CORP.
1315 8. Central Ave., Unit C Sample identification by
Kent, WA 98032 EESPC

FX Drolet HT2000 Run 5

Kind of sample Wood
reported to us

Sample taken at --—--
Sample takem by ——-
Date sampled June 30, 1993

Date received July 6, 1993

Analysis Report No. 51-44240

{:;' SHORT PROXIMATE ANALYSIS
As Received Pry Basis
% Moisture 10.03 XXXXX
% Ash 0.04 0.05
Btu/lb 7814 8685 MAF 8689
% Sulfur XXXXX ). 4:9:9.9-4
g \ Respectfully submitted,

Manager J&¥lings Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED [N PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDITIONS ON REVERSE



