TEST REPORT

SCOPE: EMISSIONS AND OUTPUT
FUEL: EPA TEST FUEL (CRIBS)
TEST STANDARD: EPA

MODEL: EASTWOOD 1800 WOOD STOVE

Notice to reader: Our Eastwood 1800 wood stove was tested
as part of our Century firebox. Therefore, the Century is
referenced throughout the attached test report.
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CEM — Permont Castings
62 Vermont Castings Road
Bethel, VT 05032

Section 1

Fuel Photographs/Appliance Description/Drawings

OMNI-Test Laboratories Inc. 1-1 of 1-40

—Certification-Test Report dated-August 2006-\Omnio2\Users\Testing GEMTVermontreastfﬁgM%Swf 2:3-CFMCenturyt259-5=12=3



ey

!

. Model: Century

CFM - Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

CFM - Vermont Castings

Century
Test Dates: July 31, 2006 through August 3, 2006

Front % View

Rear % View
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

CFM - Vermont Castings
: Century
"Run 1 — Fuel Run 1 - Newly Loaded Stove

Run 2 ~ Fuel Run 2 - Newly Loaded Stove
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. CEM— Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

L CFM - Vermont Castings
Century
Run 3 — Fuel Run 3 - Newly Loaded Stove

E

L

Run 4 — Fuel Run 4 - Newly Loaded Stove
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT (05032

CFM - Vermont Castings
Century

Run 5 — Fuel Run 5 - Newly Loaded Stove
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, YT 05032

WOOD HEATER DESCRIPTION

Manufacturer: CFM — Vermont Castings
Model: Century

Type: Freestanding, radiant-type room heater

WOOD HEATER INFORMATION

Materials of Construction: The unit is constructed primarily of mild steel. The firebox
is lined with firebrick that measures 21" by 9" by 16-7/8".

Air Intfroduction System: Air enters the firebox through an opening located at the front
of the appliance above the fuel-loading door and below the door via an adjustable intake,
Secondary air enters the appliance through the back and is channeled internally to both
sides of the firebox supplying four 3/4" diameter tubes,

Combustion Control Mechanisms: The combustion air inlet is controlled by a handle
located below the fuel-loading door in the center of the appliance.

Combustor: N/A.

Internal Baffles: A flame deflector baffle is mounted in the upper portion of the firebox.
The flame path is forced to the front of the firebox where it travels up through the
opening between the baffle and primary air inlet.

Other Features: Optional blower accessory.

Flue Qutlet: The 6" diameter flue outlet is located at the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific written instructions: See Section 1 of this report. All markings and instruction
materials were reviewed for content prior to printing.

i OMNI-Test Laboratories Inc. 1-6 of 1-40
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CFM - Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

Section 2

Quality Assuranc

OMNI-Test Laboratories Inc.

Certification Test-Report-daied-August-2006: \Cminit2 \Eisers \Testing\CFD

e/Quality Control

2-1

of 2-63

£0_11

vi=Vermont Castings\259-5=12-3-CFM-Centiry'2

1o
S ITIL L=



Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

QUALITY ASSURANCE/QUALITY CONTROL

OMNI follows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of
Testing and Calibration Laboratories,” and the quality assurance/quality control (QA/QC)
procedures found in OMNTI’s Quality Assurance Manual.

OMNT s scope of accreditation includes, buf is not limited to, the following:

e ANSI (American National Standards Institute) for certification of product to safety
standards. :

» To perform product safety testing by the International Approval Service (formerly ICBO
ES) under accreditation as a testing laboratory designated TL-130.

e To perform product safety testing as a “Certification Organization” by the Standards
Council of Canada (SCC).

e Serving as a testing laboratory for the certification of wood heaters by the U.S.
Envirommental Protection Agency.

This report is issued within the scope of OMNT's accreditation. Accreditation certificates are
available upon request,

OMNI-Test Laboratories Inc. 2-2 of 2-63
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- Model: Century
CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032
Sample Analysis
Analysis Worksheets
- Tared Filter and Beaker Data
Solvent Blank Data
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OMNI-Test Laborafories, !rgc.

Beaverion, OR

Dilution Tunnel (Method 5G) Analysis Worksheet |

Client; CFM Vermont Castinqs

Model: Century

Project #: 259-§-12-3 Tracking #: 861

Date: T3 -Db

Sample Train # _"TRAWI- |

Test Crew:

Balance 1D #: OMNI -

00023

Audit weight ID # _ONNI — 00131

K. 2oz pnl

Train assembled by: & f#rg a

Run #

. Thermo/Hygro meter ID-# OMNI- 29/

{Balance audit mfr. std: 500 x 0.72 mg)

Weighing Record

Train Part . :
. Weight Audit o Temp. o
| Date | Time | . (grams) (grams) R/H % F) Initials
L Front Filter g-02-6¢ | 07100 ' I’-{f(é' g,%%g?'s 2 74 24
~_ . |LabID#_ D368 _ 79,9772 -
f;:ﬁ‘ D# Tt g-02-06 | (7:20 WL/l . 000 10 7Y /e
Tarewt. _ /277
134 ,
' D/T in desiccator
- 7-21°0L 946
Preliminary wt..
= a-1‘f'3f
Rear Filter '
» H ,JD0S
g-02-06 |©7100 A227 g,aqq? 25 74 4
Lab ID# D 366 . ?9.9972
-2-06 130 —
ID# TRt -1 i (22l | oz | ° A RN
Tarewt. __ 22} )
DIT in desiceator:
7-31-ve 1940
} Preliminary wt.:
S22F -
Probe _
8-02-06 | 07300 | 83,3566 | 40002 | 2.5 74 “
" {LabID # 0779 ,
: Probe#___ 2 e ata _
FT | rareut 83 3567 | somos| 17:30 | 83,356 rovor | °° 37 | £ =
Ho.Z Cleaned by: £
. D/T in desiccator:
73100 19: 50
Preliminary wt.:
83,3526
W Technician signature: '//f %%?A. Date: _ _8-02-¢4
L ,
i - - Controf No. ;ﬁ'-SF;-oaos(Duaf Train - Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 4272005 Page 1of 1
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OMNI-Test Laborafories, Inu. {
Beaverton, OR

Dilution Tunnel (Method 5G) Analysis Worksheet

Client: CFM Vermont Castings
Model Century '

Project #: 2569-S-12-3 Tracking #: 861

[ 'f'”li"'“:

2 -5

Date: _7~31-2L Test Crew: KX, /Hogad Run#:
Sample Train #: _—Tmamn-2 Train assembled by: _ X Hengan
Balance |ID # OMNi- 00023 Thermo/Hygro meter ID #: OMNI -
Audit weight 1D # OMNI — 00131 (Balance audif mfr. std; 500 + 0.72 mg)
Weighing Record
Train Part . .
Date | Time gz‘gzt) : ;gfr'l;) R % T%r__";p' Initials
Front Filter g-o10e | 076 | 472 et i 7Y K
16T ID# _“TRain-2 ’ L0600 | .
‘| Tarewt. ___,//35
D/T in desiccator
7-31-06 19:40
Preliminary wt.
. J242
Rear Filter g-02-00 8700 A7 /.33)0?3 2.5 7Y {2
. @+ :
Lab ID#__D36S . k ?7.%77¢
4t | ID# Trmn-z | BOFOR | 1Tis0 277 pocoz | 49 B < —
Tare wt. r/, !
DIT in desiccator:
7-31-06 t9:40
Preiim'inary wit.:
S22
Probe
80206 |o70© | gL 7882 | 497 | a5 79 “
Lab D # —7zam-2 @, AI0G
Probe#__ "B ?779vz
42 | Tarewt. _g¢,7878 | 8-0206| 730 | 86,787, ppp | 2o Y <
- @ Cleaned by: X
P DIT in desiccator:
_T-BI-06 47 YO
Preliminary wt..
86 739/
J}d/ Technician signature: / I/ %zﬁ_ Date: _g-¢2-06
- Control No. L-SFZ-0003(Dual Train - Dilution Tunnel Method 5G Analysis Worksheed),doc, Effective date; 4272005 Page T of 1
oF 2-63



OMNI-Test Laboratories, !g B

Beaverton, OR

Client: CEM Vermont Castings

Model: Centiry

Project #: 269-S-12-3 Tracking #: 861

—

e

{

Dilution Tunnel (Method 5G) Analysis Worksheet’

- Date: _ $-0t-06 Test Crew: _K. oraAn Run #: Z
Sample Train #; _"T&A-! Train assembled by: K oo rn
Balance |D #: OMMNI - _ 00023 Thermo/Hygro meter ID #: OMNI - .
Audit weight 1D # _OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)
Weighing Record
Train Part . . :
. Weight Audit o Temp. oo
" Date Time (grams) (grams) R/H % F) Initials
Front Filter s-0206| 17330 | /405 ??Zzi o g V4
Lab |D # 7/~ - 29,9974
iD# D—SNEL‘_— g-03-00 o?:ts‘ ./‘?{0‘/ /, 0002 o 74 /‘( -
A5F | Tare wt. __, 1259 '
W
74,5, DIT in desiccator
- F-0i-06 ISico
Preliminary wt.:
Iz
Rear Filter $-02.06| 17130 2 o2 1:;:?:2 /a g4 /(
Lab ID # Twaw-{ i , 99.9974 :
ID#_D3b2. 20306 osuy | L1242 1.0002 o il “
oA | Tarewt. 1240 | :
&
D/T in desiccator:
B -01-0 iS5 ol
Preliminary wt.:
/247 _
Probe 7?7272 W
"1 & | Lab ID #_TrAW - - y
| Probe#t . 99.999 ]
Do | Tarewt. 77,0678 |€0%0¢] oxng | 71,0624 10002 o 74 \/4
@ Cleaned by: _/£
D/T in desiccator: \CJ
%-8i-00 /5:00 /
. Preliminary wt.:
79, 0700
Lé/,r : Technician signature: /// /%;9& Date: ¥-93-06
5.8 i
Control No, L-SFZ-0003(Dual Train - Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective dafe: w- Page 1 of 1
, , . : -63
2 - 6 OF —2 b



OMNI-Test Laboratories, I& .

Beaverion, OR

Client: CFM Vermont Castings

Modeal Century

Project # 259-S-12-3 Tracking # 861

Date: ©8~ol-0b

Sample Train # _TRAN~Z

Test Crew:

1<, Ploréan

Balance [D #: OMNI -

00023

Audit weight [D # OMNI — 00131

Run# &

Dilution Tunnel (Method 5G) Analysis Worksheet

Train assembled by: _&, #lorpAn/

Thermo/Hygro meter iD-#: OMNI - -

. (Balanece audit mfr. std: 500 £ 0.72 mg)

Train Part

Weighing Record

. Weight Audit o, | Temp. "
Date Time | (grams) (grams) R/H % F) Initials
Front Filter - L T1, 9992
_ . g-02-6G| 17i30 | 1264 10002 /0 7Y K
Lab ID # “TRaIN -2 _ 99.999¢ A \ -
' D# D 363 8030t oguis | /26 | VIV o K
Tare wt. . l1b3
D/T in desiccator
g—o\-oc. 800
Préliminary wt.:
S2T2
i . 7762
Rear Filter §-02-00 | 17:30 IBL :ZOO: /o 24 /4
Lab D # Teanw-2 e : >y ?9.9799 ' —
D2 o 3ei ¢:03-06| 68:(S /L] ;. o007 o 1Y /(l
o | Tarewt __.178
i DIT in desiceator:
@ . g-at-oh {8108
Preliminary wt.:
187
Probe T7 9772
§-02-06 | (7:30 | 76,8075 /0 g¢f /4
Lab ID # ~TRAIN-Z £, 200Z _
. Probe# & 7 779¥ )
«’ﬁ){' Tare wt, 76,8065 | 96306 | ogits 76.30'1"/ Loooz | of 7‘7‘{' f‘ﬁ -
| Cleaned by: _ ﬁz
‘: D/T in desiccator;
%-01-04 /5100
Preliminary wt.:
T 2099
/{::/ Technician signature: //‘ Z %.?, Date: __g-¢3-0¢4
| Coniral No. L~SFZ-0003(Dualf Train - Dilution Tunnal Method 5G Analysis Worksheet).doc, Effective date: 4272005 Page 1of 1 -
: : ?2 -7 0F 2-63
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YVINI-Test Laboratories, I}‘,,.
verfon, OR

o Dilution Tunnel (Method SG) Analysis Worksheet

Client: CFM Vermont Castings
Medel: Century '
Project #: 259-8-12-3 Tracking #: 861

P

L

Date:  08-02-06 Test Crew; /< %?M __ Run#:__ 3

Sample Train # ~—TRAW~] Train assembled by: _ 4. #ergrc/

Balance ID # OMNI - 00023 - Thermo/Hygro meter 1D # OMNI -

Audit weight ID # _QOMNI - 00131 . (Balance audit mfr. std: 500 % 0.72 mg)
Weighing Record

Train Part : ;

—. . Weight - Audit o Temp. .
Date Time (grams) (grams) R/H % (F) Initials
Front Filter %0306 |19:28 | ey ‘?‘5::;‘7‘?. 4 g3 4
Lab D # —Tead-{ ) - 99,9995
) —_— - 55 | -

D#  ©36o 8-04-06 | a9 WAL E 2 AN % 75 V24

Tare wt. __ i2%%

D/T in desiccator

B-62-0 4 /7i00

Preliminary wt.

/350 _
RearrFllter g-03-06 | spas | 7296 | j:g‘?% 23 P
Lab ID # TRatN ~ 1 ‘ A preer | | G4, 9935 ‘

AR - ok s » , -
ID#_D 359 gorct|onss | AW | e | B |75 | £
Tare wt. __ 1238
D/T in desiccator:
K020 Fkir-1-
‘Preliminary wt.;
BT
Probe )
) g-03-06 [9r2s ~6.014Y ‘?Z;/??é 17/ 23 .. [L
Lab ID # TRaw - -/ '
Probe # 10 Wi . %9995
Tare wi. 76,0138 8006 | o%iss | 76.0M7 2000 3 : 75 | ML
Cleaned by: -
D/T in desiccator:
G- 02-0F L7000
Preliminary wt.:
76.0159
Technician signature; / { / %g& Date: $-04-0%

——

Conirol No.. L-SFZ-0003(Dual Train - Dilution Tunnel Method 5G Analysis Workshesf).doc, Effactive dafe; 4272005

Page 1of 1



OMNI-Test Laboratories, !S.,v_ (
Beaverion, OR :

Dilution Tunnel (Method 5G) Analysis Worksheet
Cilent: CFM Vermont Castings 7

Model: Century
Project #: 2569-8-12-3 Tracking # 861

Date: _08-02-06 . TestCrew: _K&: Morsun Run# _ 3
Sample Train # TRAWN -2 “Train-assembled by: _ A+ #lrypal
Balance ID # OMNI - 00023 Thermo/Hygro meter 1D # OMNI -
Audit weight ID # OMNI — 00131 (Balance audit mfr. std: 500 + 0.72 mg)
YWeighing Record
Train Part L . _
. Weight Audit o Temp. -
Date Time (grams) (grams) R/H % F) Initials
Front Filter e , 29,9776, .
Sroz=st) /725 | /2] 100/ 4 85 | /<
Lab ID # —FRraA- 2 . 9995 | L
— . 155 z 75 1
ID#_ _ D35¥% grof-d | O3 '-/ﬂ‘, L2000 ¥ /s
% Tarewt. &b
i,
D/T in desiccator
g-02-0L 700
Preliminary wt,:
AR
Rear Filter s-doct| /9125 yzze | 777 of 53 p,
3-03-0b SO0/ . :
Lab ID# TgrAu-2Z ' 99. 775
— " = | g.ed-0 T i
=1 &% ID#_D 357 g-070l | o FL3l L2000 g 7 /
i Tarewt. __ 427/ '
—
DIT in desiccator:
g-02-00 {7:90
Preliminary wt.:
227
Probe 2 , 99.77%¢
%oz—o{,(. 7925 ~76.2512 J0a/ 1{ %3 /L
Lab ID # —rRain-2 | 8939 , |
Probe # E ) 779995 _
Tare wt. 7¢ 1520 grodo6 | oFiss 76, 2574 j 2000 -4 73 : /é S
- Cleaned by:
' D/T in desiccator:
@ B-02-06 /7:0d
Preliminary wi.:
' 76,2573
Technician signature: /// //‘:;4~ Date: §-04-06
| Control No. L-SFZ-0003(Dual Train - Dilution Tunnel Method 56 Ana!ysié Worksheat).doc, Effective date: 4272005 Page 1 of 1
: 2 -9 0 F2-63



s (l '
B OMNI-Test Laboratories, h.... '
Beavetton, OR : o
- ' Dilution Tunnel (Method 5G) Analysis Worksheet
- Client: CFM Vermont Castings
Model: Century
Project #: 259-8-12-3 Tracking #: 861
3 Date: _g-03-06 Test Crew: _# #otend Run#_ ¥
' Sample Train # _T#4a-1 Train assembled by: __ & gferpant
- . Balance ID #: OMNI- 00023 Thermo/Hygro meter ID #: QMN]I -
© . Audit weight D # _OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)
. _ Weighing Record
- Train Part . .
. Weight Audit o Temp. -
Date | Time (grams) | (grams) R/H % ® | Initials
F i ' 7.9977 -
ront Filter vdoe | jmss | 8 ?: i 29 A
ey Lab ID # Tram-1 ' ' 99.997¢
P : — - 100 -
ID# _D 35 wosok 10700 | L 18Y | G0es 80 7~
o7 Tare wt. ___. i}
D/T in desiccator
= %-03-04 15516
Preliminary wt.:
. Rear Filter . 99,9977 _ _
g-o-ol | 19i85 /(73 2001 tf 4% /Z
= Lab ID # Traw - 1 ) 99.997¢
27 | iD# D3sY Gool |70 | 77 | z000 i o
oD | Tarewt, L1173
D/T in desiccator:
r B0 320, ER)
“ Preliminary wt.:
180
L Probe 99. 2977
-ofob | 1755 | 50,6635 | 0y g5 VA
------ Lab ID # "Traid -1
Probe#__ & 99,9996 .
T4& | Tare wt._g0.bezz | 805% | 070 (30,6630 | 80 -
:j Cleanedby: _ ¢ |
122/ | DIT in desiccator:
0300 {S:i0
Preliminary wt.:
8. 6671
ip’.? Technician signature: ‘// £ Wi Date: 8-05-0¢
YT 7
LJ Control No. L-SFZ-0003(Dual Train - Dilution Tunne! Method 5G Analysis Worksheet.dog, Effective date: 4272005 Page 1 of 1
A 2-10 OF 2-63



OMNI-Test Laboratories, . {
Beaverfon, OR
Dilution Tunne! (Method 5G) Analysis Worksheet

Client: CFM Vermont _Castinqs

Woaelr "Century :
Project #: 269-3-12-3 Tracking #: 861

Date: _g-o3%-c6 Test Crew; K- %’?”'J Run #: v i
Sample Train #: “T2a1 2. Train assembled by: _ K: APgas/
Balance ID #: OMNI - 00023 Thermo/Hygro-meter 1D # OMNI -
Audit weight 1D #. _OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)
Weighing Record
Train Part . . -
: : Weight Audit o Temp. o
Date Time (grams) (grams) R/H % F) Initials
i . ' ' 7 '
Front Filter gl |1mss | .j3z0 ??z‘;?!. :.’[ 25 /(
Lab FAiN-T ) 9. 979, iy
1 |§#ID #D%:——— 805706 | o0 | (/320 | , zaog s 80 YZARE o
#r Tarewt. /240 '
D/T in desiccator
g-2-06 15iid
Preliminary wt.:
4325
i L] ??r X
Rear Filter og-of-ol | 19:55 |, 1/ %8 ‘?'?:ow o g8 V4
T /‘J‘ y 9 ?a 9 ?
}_S:EID _ﬁ Sfl;;m 3 s8-050L| otive | | ]]5Y ' zo:cf < 20 780 N
Tarewt. _ /133
, ' DIT in desiccator:
B-03-06 15310
Preliminary wt.:
140
Probe ‘ 799997 /
o8-0d-00 | 1955 (T6. g3 ey ¢ 85 /
Lab ID # 72w -2 ‘ ;
Probe # g : 94,999
Tare wt. 76.9125 g-050b | o730 (76 7131 2000 s 80 /L =t
Cleaned by: 4
4% | DIT in desiccator:
g.23-0¢ 15310
Preliminary wt.:
76 .9:41
o .,-i Technician signature: /“/r %M’r’?fs- Date: §-03-0¢
Control No. L-SFZ-0003(Dual Train - Dilution Tunnel Method 5G Analysis Worksheed).doe, Effective date: 4272005 Page 1 of 1
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OMNI-Test Laboratories, .

Beaverfon, OR

Client: CFM Vermont Castings

Model; Century

Project # 259-8-12-3 Tracking #: 861

Dilution Tunnel (Method 5G) Analysis Worksheet

n

—! Date: _ g-o3-0t _ TestCrew: _K. /4{‘744/ Run#: s
Sample Train # T rAw -\ Train assembled by: _ /4. A#organ
Balance ID #: OMNI - 00023 Thermo/Hygro meter 1D #: OMNI -
3 Audit weight ID #: _OMN] — 00131 (Balance audit mfr. std: 500 + 0.72 mg)
~ Weighing Record
— Train Part - ; i ' ‘
- Weight Audit 0 Temp. i
Date | Time (grams) (grams) R/H % F) Initials
L Front Filter 30406 1955 | 1200 ??Z.Cl‘-’)i ;5‘7 of %5 V4
Lab ID # Teawm-1 ] 92,9776 _
_gz 5 ID#___Dzis 8-05-0k| 02:90 | 1260 12000 > B0 #
' Tare wt, __ 1237
[z3 D/T in desiccator g
- $-03-0l  24+50
. . .50
Preliminary wt.:
Rear Filter , 999997 74
-0 tfd) ;
_ vodl | s7iss | (18 | 00 4 85 /
- Lab ID #1raw-! , 9. 79%
| D#_Dazs ¥l 18 | aees | 5 | ¥ | K
Y ‘Tarewt. __Jus _
D/T in desiccator:
2-63-0b _Rdise
) {9:50
Preliminary wt.;
RO7S _
Probe 4 rorae 929997
3’0%0 ',?';s' ?/- g.;‘{; c 2007 ¢ fs- //
lLab ID# TreAwW-I >
Probe # H . 39, 777 ' 1
""" Tarewt. 9/ 5343 050 | ori00 (1, $342 » 2000 8o /L
1e-s~ | Cleaned by: /4
b D/T in desiccator: Z
i .-Oll ) 8—03-'06 . (
Preliminary wt.; /7:%
94, 5348
ician signature: | / : -05-0L
b Te.chmclan signature / /-/ /%?.. Date 2
Controf No. L-SFZ-0003(Dual Train - Ditution Tunnel M};f_;;bd 5G Analysis Worksheet).doc, Effective date: 4272005 Page 1of 1
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~

_ /.- N o
1 OMNiI-Test Laboratories, | (
Beaverfon, OR
Dilution Tunnel (Method 5G) Analysis Worksheet
o Client CFM Vermont Castings
Model: Century - .
Project #: 259-S-12-3 Tracking #: 861 _
- Data: 0306 : Test Crew: A/ %@m/ ‘Run #: s
Sample Train # —7TRAw-2- Train assembled by: £ #ovi
Balance [D# OMNI - 00023 Thermo/Hygro meter ID #: CMNI -
] Audit weight ID # _QOMNI - 00131 (Balance audit mfr. std: 500 % 0.72 mg)
5 Weighing Record
- Train Part : -~ i
. Weight Audit o Temp. o
; Date Time (grams) (grams) RH % (F) Initials
L] Front Filter G000 19:55 | 1239 . ??z‘?a: :7 o 35 X
Lab D # —eaw-z . 19.997¢
| ID#__ D39 §o506 | 0700 | 236 ; 2000 5 30 £ -
j@t Tarewt. __.r2/2
D/T in desiccator
o 8-03-0G /750
Preliminary wt.:
. 24
- P g
Rear Filter g-04-0l 155 136% 7;::’; ¥ 8s~ “
- Lab ID # rain-z ‘ 9. 7776
D# szt 9506 | o%oo | ./285 2000 5 0 | //
Tare wt. 272 A Transprbed btctc o omaii ¥ Pled e e e A
@ SPRecuinady "t Walght + a8 | 2y
' DIT in desiccator: 206 | o715 g2 ' v
b $-03-06 /950 880 - 1z - sot ® 74 4
;mm,, Preliminary wt.: 08-08-06| 10 | L1284 vs00 | 2 75 £ -
“ W AtEL { . 63’?5
Probe ' ' 94,9997 _
godol | 19156 | 92.57% | 2001 o 3s 4
LabID# ZFeww-2 : :
Probe # K : 49, 91%
Tarewt. _ 92,578 g-05% | 0Tio | 92,512 | .0, 5 80 // ‘
Cleaned by: __ XK
3 il .DIT in desiccator:
“” 2-03-06 1750
. Preliminary wt.:
92, 5724
Technician signature: / / / /%f% Date:  $-0%-0¢
Ry f /
ERIEY , _ _ ‘ .
Confrof No. L-SFZ-G003(Dual Train - Difution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 4272006 Page 10of 1
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VI 05032

Calibrations
Method 28 and 5G
Method 28 and 5G:
ID # Lab Name/Purpose Log Name ?;?: hment
1 Calibrator Dry Gas Meter | Standard Test Meter — Rockwell Int'l Calibration Loy
33 Manometer Microtector — Dwyer Manual
120 TC Simulator Thermocouple Calibrator Calibration Log
132 10 b Weight Weight Standard, 10 Ib Calibration Log
265 Vaneometer \éa{r;{e;meter, Air Velocity Meter — Calibration Log
283 F-Class Audit Weighis Metric Calibrated Weight Set Calibration log
306 Stopwatch Stopwatch — Sportline Calibration Log
. Post-Test
CFM 010 Dry Gas Meter Dry Gas Meter — American Meter Co. Calibration Lo
. Post-Test
CFM 020 Dry Gas Meter Dry Gas Meter — American Meter Co. Calibration Log
CFM 030 Platform Scale Pre-Post 10.0 Audit Test Data Sheet
CFM 040 Analytical Balance Analytical Balance — Mettler Instrument | Calibration Log
CFM 080 Barometer Mercury Barometer — Princo Manual Cover
CFM 080 Moisture Meter Moisture Meter — Delmhorst Manual
CFM 070 Draft Gauge Magnehelic Draft Gauge — Dwyer Calibration Log
CFM 080 Thermometer Temperature Monitor — Omega Calibration Log
TM-18 Tape Measure Tape Measure — 12' Stanley Powerlock | Calibration Log

OMNI-Test Laboratories Inc.

—Certification Test Reportdated August 2006\ CmntONUsers\Testing |\ CRM-—Vermont Castings\259-5-12-3- CFM-Contury\259-5-12-3

2-17 of 2-63
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OMNI-Test Laborafories, Ine, Page 1 of 2

Standard Gas Test Meter Calibration vs. Bubble Flowmeter

Date: 4/26/06 Average Y Factor: 0.9828
Calibrated by: K. Morgan

Standard Test Meter S/N: OMNI 00001

Bubble Flow Metfer S/N: OMNI 00134 (Volume: 1.000 liters = 0.035336 i3, NIST fracgal }e&

Barometric Pressure: 30.04 "Hg Signature/Date: '/j 2 42;1. & 26-06
Flow Rate #1 Flow Rate #2 '

dH(pressure across meter, "H20):

0.35

0.4

| Run#1 | Run#2 | Run#s

Standard Test Meter

dH(pressure across meter, "H20):
' | Run#1 | Run#2 | Run#3

dH(pressure across meter, "H20):

0.565

dH(pressure acress meter, "H20);

0.75

Standard Test Meter
Initial Violume (ft3): 20.35 23.308 23.964( {Initial Volume (ft3): 26.071 26.071 26.753
Final Volume (ft3): 21.223 23.964 24.645] {Final Volume (ft3): 26.753 26.753 27.688
Initial Temperature {(oF): 64 68| 68| |Initial Temperature (bF): 67 67 68
Final Temperature (oF): 64 67{ 67§ |Final Temperature (oF): 67 67 68
Elapsed Time (minutes): 4 3 3l |Elapsed Time (minutes): 3 3 4
(seconds): 0 0 10 (seconds): 0 0 _ 0
Flow rate, Q (cfm): 0.2182 0:2193 0.2151 | [Flow rate, Q (cfm): 0.2273 0.2273 0.2333
Bubble Flowmeter i Bubble Flowmeter _ ,
Time 1: 8.9 9.78 9.781 |Time 1: 9.35 9.34 8.35
Time 2: 8.9 9.75 9.78] [Time 2: 9.31 9.34 9.34
Time 3: 9.84 9.81 9.9] |Time 3: 9.3 9.31 9.4] -
Time 4 9.87 9,75 971 [Time 4 9.31 9.25{ 9.21
Time 5: 9.9 9.81 9.91 |Time 5; 9.35 9.35 9.28
Initial Temperature (oF): 64 66 66| |Initial Temperature (oF): 67 67 B7
Final Temperature (oF): 64 87 67| |Final Temperature (oF): 67 67 67
Vacuum {"H20): 1 1 11 |[Vacuum ("H20): 1 1 1}
Flow rate, Q (cfm): 0.2145 0.2168 0.2160 | |Flow rate, Q {cfm): 0.2274 | 02275 0.2276 .
Y factor: 0.9822 0.9875 1.0037 | |Y factor: 0.9994 1.0000 0.9767
Deviation of Y factor is acceptable Deviation of Y factor is acceptable
Flow Rate #3 Flow Rate #4

. | Run#1 | Run#2 | Run#3

| Run# [ Run#2 | Run#3

Deviation of Y factor is acceptable

Standard Test Meter Standard Test Meter
Initial Volume (ft3): 287 29.837 30.967] |Initial Volume (ft3): 32.502 33.512 35.521
Final Volurme (ft3) 29.837 30.967 32.095} [Final Volume (/3): 33.512 35.521 36.529
Initial Temperature (oF): 67 68 68| |Initial Temperature (oF): 68 67 68
Final Temperature (oF): 68 68 68| [Final Temperature (oF): 68 67 68
. |Elapsed Time (minutes): 4 4 4] |Elapsed Time (minutes): 3 <] 3
-~ _(seconds): 0 o 0 (seconds): 0 0 . 0
Flow rate, Q {cfm): 0.2843 0.2825 0.2820 | [Flow rate, Q (cfm): 0.3367 0.3348 0.3360
" |Bubble Flowmeter Bubble Flowmeter :
Time 1: 7.71 7.78 7.59] |Time1: 6.46 6.46 6.5
Time 2; 7.68] 7.62 7.68} [Time 2: 6.4 6.5 6.5
Time 3. 7.65 7.65 7.65] [Time 3: 6.46] 6.59 6.55
Time 4: 7.65 7.62 7.68] |Time 4: 6.44 6.5 6.43
Time 5: 7.71 7.68 7.59] [Time 5: 5.45 6.5 6.53
Initial Termperature {oF): 67 68 68} [Initial Temperature (oF): 68 87 67
Final Temperature {oF): 68 - 68 68} |Final Temperature (oF): 68 67 87
Vacuum ("H20): 1 1 1] [Vacuum ("H20): 1 1 1
Flow rate, Q (cfrn): 0.2761 0.2764 0.2776 | |Flow rate, Q (cfm): 0.3290 0.3257 0.3261
Y factor: 0.9704 0.9776 0.9835 | |Y factor: 0.9764 0.9718 0.9715

Deviation of Y factor is acceptable

~ Bocument.Control No_C-$5A(a}-0003(Standard Dry Gas Metar. Calibration).xds Effective Date: 05/5/2002

2-1%8
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OMNI-Test Laboratories, Inc.

Page 2 of 2

Standard Gas Test Meter Calibration vs. Bubble Flowmeter

i

Date: 4/26/05 Average Y Factor: 0.9828
Calibrated by: K. Morgan
Standard Test Metar S/N: OMNI 09001 : . 43 NIST+ blg)
Bubble Flow Mater S/N: OMNI 00134 (Volume: 1.000 liters = 0.035336 ft3, raceal o
Barometric Pressure: 30.04 "Hg ‘Signature/Date: _ Vi %/%;p-\. 4-26-06
[Flow Rate #5 _ :
dH(pressure across meter, "H20): 1
- | _Run#t | Run#2 | Run#3 | Acceptance criteria, Method 5 section 16.1.1.5
Standard Test Meter - The difference betwean the maximum and minimum values -
Initial Volume (it3): 37.003 38.262 39.95 at each flow rate should be no greater than 0.030.
Final Volume ({t3): 38.262| 39.95 41.207] -The meter coefficients (Y) should be between 0.95 and 1.05.
Initial Temperature (oF ) 87 66 687
Final Temperaitsre (oF): 67 66 67
Elapsed Time (minutes): 3 4 3
(seconds): 0 0 0
Flow rate, Q (cim): 04197 0.4220 0.4190
Bubble Flowmeter
Time 1: 5.24 5.08 5.08
Time 2: 5.18 5.14 5.08
Time 3: 5.08 5.3 5.2
Time 4: 5.18 512 5.1
Time 5: 5.12 5.14 512
Initial Temperature (oF): 671 66 67
Final Temperature (oF): 66] 66 67
JVacuum (“H20): 1 1 1
Fiow rate, Q {cfm): 04112 04121 . 04144
Y factor:” T ~0.9799° [ 019736 0.9882
Deviation of Y factor is acceptable

;—Documeﬁt-Conhml-No.—Gs'SSA{a)—OOOS{SiandaréB.'—‘,'Gas—Me{erGdibmﬁuﬂ).)ds;-Eﬁecﬂve—Bate:—GaiS:'Zuu.:

DG 00T 4226708

2-19 OF 2-63
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BULLETIN NO. H-11

AIR VELOCITIES
WITH THE DWYER PITOT TUBE

AlR VELOCITY

The tota! pressure of an air stream flowing in a duct is the sum of the static or bursting pressure exerted
vpon the sidewalls of the duct and the impact or velocity pressure of the moving air. Through the use of a

pitot tube connected differentially to a manometer, the velocity pressure alone is indicated aind tha cor-
responding air velocity determined.

For accuracy of plus or minus 2%,

%, as in loboratory applications, éxtreme care is required and the following
precautions should be observed:

1. Duct diameter 4 or greater.
2. Make an accurate traverse per sketch- at

TAT L STAGIAS RIRCKEEE 3T O
1

right, caleulate the velocities and . av- olefa}oe

erage the readings. S _ o lejeole]l
3. Provide smooth, straight duct sections spelgle

a minimum of 8% diameters in length atfre | Q[0

‘upstream and 1% diameters down- e FIR

stream from the pitot tube. I

4. Provide an egg crate type straightener
upstream from the pitot tube.

tn making an cir velocity check select a location as suggested above, connect tubing ledds from both pitot
tube connections to the manometer and insert in the duct with the tip directed into the air stream. If the
manometer shows a minus indication reverse the tubes. With a direct reading manometer, air velocities will
now be shown in feet per minute. In other types, the manometer will read velocity pressure in inches of
water and the corresponding velocity will be found from the curves in this.bulletin. If circumstances do -
not permit an accurate tfraverse, center the pitot tube in the duct, determine the center velocity and multi-

ply by a factor of .9 for the approximate average velocity. Field tests run in this manner should be ac-
curate within plus or minus 5%,

The velscity indicated is for dry air at 70°F.,-29.9 " Barometric Pressure and a resulting density of .075#/
cu. ft. For air at a temperature other than 70°F. refer to the curves in this bulletin. For other variations
from these.conditions,.corrections may be based upori the following data:

Air Velocity = 1096.2 %‘f_
where Py =velocity pressure in inches of water
D= Air density in %/cu. i

Air Density =1.325 x —F;,E- )

where Pg = Barometric Pressure in inches of mercury
T= Absolute Temperature (indicated temperature °F
plus 460)

Flow in cu. ft. per min, =Duct area in square feet x air velocity in ft,
per min,

AIR VELOCITY
CALCULATOR

FITOT TUBES-

Computes velogity based

"Test confimed wuni
on air deasity corrected

STAINLESS STEEL

for conditions of tempera-
- ture ond pressure, Elimi-
ngtes tedious coleu
lations. Ranges from .01
to 10" woter corraspond-

Furnished with each pitot
tube o

ing to 400 to 20,000 FPM.

_efficient and [ifeti
. Struction of No, 3

" less steel. Inchi
ations show d
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OMNI Environmental Ser\{i) .
/" OMNI-Test Laboratories, Inc.

Inc.

Beaverton, OR  Phone (303) 643-3788

Thermometer Calibrator Calibration

Model No. __CL300 - 2100F
Serial No. 612
Standard Calibrator

Model No. [
Serial No. SOl

OMNI Tracking No.

[{2

Calibration Date ot 22 ov

120

Calibration Date_ #-2%-¢5~  Calibrated By_&3 & Jgus
OMNI Tracking No.

Acceptability Criteria +5% -
Maximum Deviation 2.0%
Acceptance Ok

" Readout Tracking No. /12

Reading Deviation

Scale Value Standard Reading . Calibrator Reading
oF oF oF °F
Right Scale Column A Column B Column C
100 l01 107 3
300 3oy 3oz 3
- so2 Soc o
700 _ Fol 7oy 3
900 Y02 204 2,
110 (104 1105 f
1300 1303 1304 I
1e00 1500 AT z
1700 I‘ 9‘)-' . lé_?b‘ ﬂ’
1500 1892 1872 g
2100 —— —_
Left Scale Column A Column B Column C
° oo oo i
20 203 202 /
400 Yol Hoo {
s00 ¢a3 6 o2 {
800 sog go/ 2
1000 /003 (002 l
1200 /302 1207 l
1400 (323 (398 !
1509 /S92 . 59 !
1800 (799 /773 l
2000 /983 1957 Z

Next Calibration Due §-av-c¢f

Technician signature: _ 73, 2 - Date: _&-29-as—

Al ConfrolNo. C—SFC—OOQZ(QH‘00-2}0&F1—hermometer-Ga-iibm:ﬁ;~Gaifbrafi‘orz-Bafa—Sheet)rdoe,—;’lﬁécﬁ%‘darer05‘/07/00_P'ag’e_ Tof7

2 -28 O0F 2-463
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Certificate of Calibration

Certificate # ~ 232180 Page#1 of 1 Order Date: 28Sep2001
For: OMNI-TEST LABORATORIES 56
Department: NO PO#: OTL-01-137 "
JJ Calibrations, Inc.
Tnstrument Identification
Property #: 27502 Serial #: 27502
Make: UNKNOWRN User:
Model: 101b
Noun: 101 WEIGHT
Acouracy: pngTy EE17
Certification Information
As Found: Within Tolerance Cal Date: 030¢t2001
As Left: Within Tolerance *Due Date: 030¢t2002
Adjustments: Nope Repairs: Nope - Seg!s:N/A . Environment: 21°C 44% RH
Procedure: cp 14 : Techmician: 49
Remarks

*Any number of factors may cause this item to drift out of calibration before the recommended due date has expired.

Standards Used
ID# Manufacturer Model# Nomenclature ) Due Date Trace ID
550 AND HP~30K 30k GRAM BALANCE 06Feb2002 210998

17 Calibrations, Inc., cextifies that this instrument has been compared in accordance with the above referenced procedure wsing standards with accuracies
fraceable to the National Institete of Standards and Technology, derived from accepted values of physical constants, derived from ratio measurements,
or compared to consensus standards. The results contained herein relate only to the item calibrated. This certificate is in

compliance with the applicable requiremenis of; MIL-STD-45662 A, and 1SO-9002.
A Test Accuracy Ratio (TAR) of at least 4:1, if achievable, is maintained unless otherwise stated.

ek 7 hady Code LMpcbde,

Tom Moody : Quality Assurance
Manager This certificate shall not be reproduced except in full, without the written approval of IJ Calibrations, Ing. Issued 040ct2001
Rev# 11

7007 SE Lake Rd. * Poriland, OR 972672105 - ‘Telephone (503) 786-3005 « Fax (503) 786-2994 + www.jjcalibrations.com
' ‘ ' : 2.29 O0F 2-563
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CALIBRATION RECORD
Vaneometer Air Velocity Meter — OMNI-00882 265 44—

CALIBRATION/SERVICE RECORD

_ DATE OF NEXT
DATE BY RESULTS __CALIBRATION

Dared S | Installed new vane from factory

[0-18-o2 - X A-~ig-0%
-

]Z QA |Installed new vane from Tactory

Hols-6 3 - ]O-~/5-03
' Installed new vane from factory
(0 -2 -05 b Y=24-0
- Installed new vane from factory
42427 . | 0 , . 5-2¢-0v
' Installed new vane from factory
[I-4-04 06 &-4-05
' Installed new vane from factory
5385~ | AL | = i gas”
Installed new vane from factory .
I-3-¢5~ | A / &~ 36
- | Installed new vane from factory’
b-1-06  [STs v | 12— ~06

[nstalled new vane from féctory

Installed new vane from factory

Installed new vane from féctory

Installed new vane from factory

Installed new vane from factory

I | Installed new vane from factory

Installed new vane from factory

Installed new vane from factory

Installed new vane from factory

Installed new vane from factory

2-30 OF2-63




Henry Tmemner LLG

Ce f" ificale

_____ 201 Wolf Drives P.O. Box 87+ Thorofare, NJ 08086-0087- Phone: 856-686-1600+ Fax: 856-686-1601« www.troamner.coms e-mail: froemnér@irosmner.com

3 ' Page 1 of 2 Pages

Weight
Serial Number 47883
Order Number VERBAL
~ OMNI-TEST ' Certificate # 251432
5465 S.W. Western Ave Date of Calibration 15-MAY-2003
Suite G
L] Beaverton, OR 97005
F Description of Weights: TW-2000-01T, Metric Set
" Material Assumed Density at 20°C Range
Aluminum 2.7 g/cm3 | lmg—IOOmg '
= Stainless Steel 7.95 gfem3- 200mg-500mg
N Stainless Steel 7.853g/cm3 1g-2kg

L Tested with Reference Standards Traceable to the National Institute of Standards & Technology
through NIST Test Number 822/265036-01.

We certify that the weights listed are calibrated to NIST 105-1
Class F tolerances.

The calibration of these weights is based on apparent mass vs material of density 8.0g/cm3.

Norminal Serial ‘ Tolerance Uncertainty
( Mass Value Number Correction * (+or-) (+or-)

2 kg : +30.0015 mg 200.000 mg 1.6515 mg

1 kg +29.9907 mg 100.000 mg . 0.6760 ng

500 g +17.7906 mg 70.000 mg 0.3713 ng

‘200 g . +20.1298 mg 40.000 mg 0.1777 mg

200 g * +15.6792 ng 40.000 mg 0.1776 mg

100 g -2.0865 mg 20.000 mg 0.0706 mg

! 50 g -1.1076 mg 10.000 mg 0.0381 mg

20 g +0.8379 mg 4.000 mg 0.0244 mg

20 g ¥ +0.9829 mg 4.000 mg 0.0244 mg

10 g -0.3028 mg 2.000 mg 0.0157 mg

i 5g -0.0103 mg 1.500 mg 0.0105 mg

- 2 g : -0.1317 mg 1.100 mg 0.0102 mg

2 g * . "+0.3444 ng 1.100 mg 0.0102 mg

1g +0.3348 mg 0.900 mg 0.0102 mg

500 mg +0.3975 mg 0.720 mg 0.0024 mg

— 200 mg -0.0286 mg 0.540 mg - 0.0024 mg

200 -mg * +0.0454 mg . 0.540 mg 0.0024 mg

100 mg +0.0245 mg 0.430 mg 0.0024 mg

50 mg : +0.0284 mg 0.350 mg 0.0024 mg

20 mg +0.0713 mg 0.260 mg 0.0024 mg

20 mg * -0.0317 mg 0.260 mg 0.0024 mg

10 mg +0.0516 mg 0.210 mg 0.0024 mg

; 5 mg +0.0310 mg 0.170 mg 0.0024 mg

*Denotes weight iy marked-witha-dot——

i"““l'*":

2~-31 0F2-53
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Henry Troemner LLC

Traceable Cettificate

- |-—*Denotes weightis marked wittra-dot—

201 Wolf Drives P.O. Box 87« Thorofare, NJ 08086-0087« Phone: 856-686-1600 Fax: 856-68_6-160'1- www.froemner.come e-mail: troemnef@troemner.com

Page 2 of 2 Pages
Weight
Order Number VERBAL
OMNI-TEST ' . Certificate # 251432
5465 S.W. Western Ave Date of Calibration 15-MAY-2003
Suite G
Beaverton, OR 97005.
Nominal . Serial | ' Tolerance Uncertainty
Mass Value Number Correction * (+or-) (+or-)
2 m_g' * ' -0.0292 mg ' 0.120 mg 0.6024 mg
1 mg +0.0260 mg 0.100 mg 0.0003 mg

* Correction is defined as the difference between the mass value of a weight and its nominal value. A positive correction indicates that
the mass value is greater than the nominal value by the amount of the correction.

Robert Thompson, Approved Signatory

2 -32 OF2-83
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-~OMNI Environmental, him;' o

‘OMNI-Test Laboratories, Inc.

. Beaverion, OR (503) 643-3758

NIST Stopwatch Calibration, Time Proficiency Testing
Procedure and Data Sheet

Date: \ /27 &  User/Technician: ,g;k Sorenss A gPass O Fail

'NIST traceable stop watch OMNI Tracking Number: o242 Last Cal: 3! = e Zoo§™

Stopwatch to be tested for time proficiency OMNI Tracking Number: 0306 ‘

1. Start the NIST traceable stopwatch; at avpredetermined time (i.e., 1.00 minutes), the
technician shall start the watch being tested. When 15.00 seconds have passed (i.e., the
NIST traceable stopwatch reads 1 minute, 15 seconds), the technician shall stop the watch

being tested. Record the target time interval (i.e., 15.00 seconds). Repeat this step twice.
and record the data.

2. Repeat step #1 for each of the following target time mterva[s 30.00 seconds, 10.00
minutes, and 30 minutes.

3. If the delta between the target time and measured time is less than 5% of the target time
. interval or 2.00 seconds (whichever is less), then the technician has demonstrated

£ proficiency with the speseific instrument utilized in the proficiency test. The proficiency is

valid for a period of twelve months.

4. Archive the proficiency test data and information, including the effective date and expiration
date of the proficiency, in the equipment record for the instrument involved.

Target time: 15.00 seconds  #1 Measured time: 15 0% #2 Measured tirﬁe: i é.DO #3 Measured time: 15_' '0;.
Target time: 30.00 seconds  #1 Measured time: ‘3. 62 —#2 Measured time: S.OS  #3 Measured time: 25334

Target time: 10.00 minutes  #1 Measured time: 1020 #2 Measured time: [ 100 DE#3 Measured time: 9059.17
Target time: 30.00 minutes  #1 Measured time: <> 00.5) #2 Measured time: S0 X0 L30#3 Measured time: iC/aXesYsx]

Technician Signature:

Date: -2 :Qé?

Conrol No. C-SFX-0001 (NIST Stop Watch Calibration, Time Proficiency Testing).doc, Eﬁ‘ect:ve date: 09/11/2003 Page 1of 1
~ 202 0 F 2~ 6 3



OMNI-Test Laboratories, Inc.

(

(,v. Page‘!ofi

Thermal Metering System Calibration

Y and dH@
. Previous Calibraﬁon ('J"ompa'ri'sion
Manufacturer: American Meter Company . Daie 10/2/05 - Acgeptable - |
Model: . DTM-200A dH@ Value: " N/A . |Deviation (5%)| Deviation
Serial Number: 40893722 y Factor 0997 | 0.04985 - 0.010
OMNI Tracking No.: CFM 010 Acceptance ~ Acceptable ~
Average Orifice - Average Gas
Meter dH@ Meter y Factor Current Calibration
0.000 0.987 Acceptable y Deviation 0.020
Calibration Date:  08/11/06 Maximum y Deviation 0.006
Calibrated by: Ken Morgan Acceptable dH@ Deviation 0.200
Calibration Frequency: Six Month Maximum dH(@ Deviation 0.000
Next Calibration Due: 02/09/07 Acceptance | Acceptable
Instrument Range: 1.000 cfin |
Standard Temp.: 63 oF Reference Standard *
Standard Press.: 29.92 "Hg Standard [Model Standard Test Meter
Baronietric Press.: 30 "Hg i Calibrator |S/N 141 -
Signature/Date: AL S s 5-170¢ Calib. Date 19-Tun-06
7 Calib. Value 09980y factor (reD)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("He) 1.00 1.00 1.00
dH ("H20) 0.00 0.00 0.00
Initial Reference Meter 36.392 41.537 48.303
Final Reference Meter 41850 43.013 54.502
Initial DGM 852.824 859.055 865903
Pinal DGM 858.358|  865.62 872.13
Temp. Ref. Meter (°F), Tr 69.0 71.0 72.0
Temperature DGM (°F), Td 69.0 71.0 72.0
Time (Minutes) 50.0 46.5 18.0
Net Volume Ref. Meter, Vr 5458 6.476 6.199
JNet Volume DGM, Vd 5.534 6.565 6.227
|G Bt 3 Kl A
Gas Meter y Factor Deviation (from avg.) 0.003 0.003 -0.006
Orfice as
Orifice dH@ Deviation (from ave.) 0000 | 0.000 0.000
where:

1. Deviation = JAverage vatue for all runs - current run value|

2. y=[Vrx (y factor (ref)) x Pb) x (Td + 460) / [Vd x (Pb + (dH / 13.6)) x (Tt + 460} -
3. dH@=0.0317 x dH / (Pb (Td + 460)) x [ (Tt + 460) x time) / V1 12 :

* Reference calibration. is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272

Con!roLNurC—_SSB-QQMr(IhemaI—Tesﬁng—DryrGas-MEier-Ca[ibraﬁon):ds,—Eﬂ'ec‘JvarE)&te:—‘r‘rr’G&'EGGi‘:

CRMOICBC T s

7 -34 OF 2-63 .
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OMNI-Test Lahorafories, Inc. Page 1 of 1
Thermal Metering System Calibration
Y and dH@
Previous Calibration Comparision
Manufacturer: American Meter Company Daie 10/2/2005 Acceptable
Model: DTM-200A dH@ Value 0 Deviation (5%)] Deviation
Serial Number: 04D893722 v Factor 0.997 0.04985 0.036
OMNI Tracking No.: CFM 010 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ Meter y Factor ' Current Calibration
0.0040 0.961 Acceptable v Deviation 0.020
Calibration Date: 08/04/06 Maximum y Deviation 0.003
Calibrated by: Ken Morgan Acceptablé dH@ Deviation 0.200
Calibration Frequency: Post-Series Meaximum JH@) Deviation 0.000
Next Calibration Due: 02/02/07 Acceptance | Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 2992 "Hg Standard |[Model Standard Test Meter
Barometric Press.: 29.47 "Hg Calibrator [S/N 1 ,
Signature/Date: WS Worn.  g-7-00 Calib. Date 26-Apr-06
/ / Calib. Value 0.9828 'y factor (ref)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("Hg) 1.00 1.00 1.00
dH ("H20) 0.00 0.00 0.00
Initial Reference Meter 154.682 159.61 164.807
Final Reference Meter 159.61 164.807 170.266
Initial DGM 789.832 794.87 " 800.183
Final DGM 794.87 800.183 805.792
Temp. Ref. Meter (°F), Tr 77.0 78.0 78.0
Temperature DGM (°F), Td 77.0 79.0 79.0
Tire (Minutes) 33.0 350 36.0
Net Volume Ref. Meter, Vr 4.928 5.197 5.459
Net Volume DGM, Vd 5.038 5313 5.609
Gas Meter ¥ Factor Deviation {from avg.)
Onﬁce dH@ Dewa’uon (from avg.) 0.000 0.000 0.000
whete:
1. Deviation = |Average value for all runs - current run value
2. y={Vrx{y factor (ref)) x (Pb) x (Td+ 460) / [Vd x (Pb+ (dH / 13.6)) x (Tr + 460]
3. dH@=0.0317x dH/ (Pb (Td + 460)) x [ (Tr + 460) x time) / V1 ]2
" ® Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272
Co,ntmLNo(,&SSE-ODD:!L(TI'hemaLTest!ng—DaLGgsMeterJ‘aa!ibration);xls;Effeclive»Dale:——‘l—‘h'osfzeoz - DGM--RESTSERIES He— e
% ~3%35 QF 2-63
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L OMNI-Test Laboratories, Inc. ( (m ( A O Page 1 of 1
| Thermal Metering System Calibration
Y and dH@
Previous Calibration Comparision
Manufacturer: American Meter Company Date 10/2/05 Acceptable
- Model: . DTM-200A. ' dH@ Value N/A Deviation (5%)i Deviation
Serial Number: 04D893721 y Factor 1005 | 0.05025 0.013
OMNI Tracking No.: CFM 020 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ Meter y Factor Current Calibration
= (.000 0.992 Acceptable y Deviation 0.020
Calibration Date: 08/11/06 Maximum y Deviation 0.010
- Calibrated by: Ken Morgan Acceptable dH(@) Deviation 0.200
- Calibration Frequency: Six Month Maximum dH@ Deviation 0.000
Next Calibration Due: 02/09/07 Acceptance Acceptable
Instroment Range: 1.000 cfin
- Standard Temp.: 68 oF Reference Standard *
Standard Press.: 29.92 "Hg Standard |Model Standard Test Meter
i Barometric Press.: ’ 30 "Hg Calibrator [S/N 141
Signature/Date; L A S vy Go11-06 Calib. Date 19-Jun-06
- J Calib. Value 0.9980 y factor (ref)]
Calibration Parameters Run 1 Run 2 Run3
- Vacuum ("Hg) 1.00 1.00 1.00
e dH ("H2O) 0.00 0.00 0.00
i Initial Reference Moter ss.s14]  61.005 66.834
- Final Reference Meter 60.74f  66.314 72.326
Tnitial DGM 573.007 578478 584.372
L Final DGM 578.21 5383.852 589.949
Temp. Ref. Mcter'(°F), Tr 73.0 74.0 74.0
n Temperature DGM (°F), Td 73.0 75.0 76.0
Time (Minutes) 15.0 52.0 42.0
Net Volume Ref. Meter, Vr 5226 5.309 5.492
% Net Volume DGM, Vd 5.203 5.374 5.577
Gag Meleri Far 5 _ B 986
Gas Meter y Factor Deviation (from avg.) 0.010 0.004 0.006
Ortfiéd aR
ifice dH@ Deviation (from ave.) 0.000 0.000 0.000
where: :
1. Deviation = [Average value for all runs - current run value| ‘
2, y=[Vrx {y factor (ref)) x (Pb) x (Td+ 460} / [Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ = 0.0317 x dH / (Pb (Td + 460)) x [ (Tt + 460} x time) / Vr ]2
) * Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272
% ——Comrol e, C-SSB-00UA (THefmal Testng Dy a5 Meter CaliBration) X, Effeatve DR 11/05/2002 CENMO20 8108
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OMNI-Test Laboratories, Inc. (

\ Page 1 of 1

Thermal Metering System Calibration
Y and dH@

Previous Calibration Comparision

Manufactorer: American Meter Company Date 10/2/2005 | . Accepiable
Model: DTM-200A. dH@ Value 0 Deviation (5%)} Deviation
Serial Number: 04D893722 v Factor 1.005 0.05025 0.029
OMNI Tracking No.: CFM 020 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ ‘ Meter y Factor Current Calibration
0.000 0.976 Acceptable y Deviation 0.020

Calibration Date: 08/04/06 Maximum v Deviation . 0,002

] Calibrated by: Ken Morgan Acceptable dH@ Deviation 0.200
Calibration Frequency: Post-Series Maximum dH@ Deviation 0.000

: Next Calibration Dus: 02/02/07 Acceptance I Acceptable
L Instrument Range: 1.000 cfin ‘
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 29.92 "Hg Standard |{Model Standard Test Meter
Barometric Press.: 25.47 "Hg Calibrator |S/N 1
Signature/Date: /[ A /%r;v g 70l Calib. Date 26-Apr-06
e Calib. Value 0.9828 1 factor (ref)
Cabibration Parameters Rum 1 Run 2 Run 3
Vacuum ("Hg) 1.00 1.00 1.00
dH ("H20) 0.00 0.00 0.00
Initial Reference Meter 170.366 176.238 181.8%6
Final Reference Meter 176.238]  181.896 187.24
Initiai DGM 509.5 5154 521.128
Final DGM 515.4 521.128 526.55
Temp. Ref. Meter (°F), Tr 81.0 80.0 80.0
Temperature DGM {°F), Td 81.0 83.0 83.0
Time (Minutes) 34.0 37.0 35.0
Net Volume Ref, Meter, VT 5.872 5.658 5.344
Net Volume DGM, Vd 5.9 5.728 5.422
Gas Meter y Factor Deviation (from avg.) 0.002 0.000 0.002
e dHa
Crifice dH@ Deviation (from avg.) 0.000 0.000 0.000
where:

1. Deviation = |Average value for all runs - current run value
2. y=[Vrx (y factor (ref)} x (Pb) x (Td + 460) / [Vd x (Pb + (dH / 13.6)) x (Tr + 460}
3. dH@=0.0317 x dH/ (Pb (Td + 460)) x [ (Tr + 460} x time} / Vr }'2

* Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272

= ool No, G-S5B-0004 (Thermal Tasfing BFY &% Maier CalEralony ¥s, Lifectve Dater 11/05/2002
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Mettler AE 100
Mettter Instrument Corporation
Prmcetown—H:qhtstown Road

"Box 71

nghtstown NJ 08520

senal # 1 1665

* Date: ; Oql&q O(p
- Time: {0243 Psm

Calibrated By: Do Lo .
Next Calibration Due: oa\c:zo\\ (3’7

' Baromatric Pressure: KA 9‘5\..\0
Weigh Room Temperature: s °F-

P’\ﬁ*’c fva Ht: lool':
f /7‘(4 + Rfobf. SG‘Wﬁ:

"'—l- —ty T

* Weigh Room Rel. Humidity: ._.ij N8

%'. )

_in. Hg

| LF5XLS

Calibration | Measured ]
Weight * Weight | Difference
, 0200 .0 200 ole
Lloco | j.ooo LOO
L2000 | . Qess [0
5000 T |, Seeo- OO
_ lo.0006 | 0. o@cso 0O
 50.0cc0. | 'S’(:) OOEDO L OO
o Cahbratlon We[ghtS'
" . NBSClass S
Troemner Inc.
- 6825 Greenway Ave. -
- ‘Philadelphia, PA 18142 .
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{53
Nationzt
YWezther
Service

Type

Y,
N

OMNI 00209

Fortin type mercurial

Barometers

Manufactured by

PRINCO INSTRUMENTS, INC.
1020 Industrial Blvd,
Southampton, Pa. 189664095
USA.

Phone: 215 355-1500

Fax: 215355-7766

| Instruction Booklet

for use with

468
NOVA™
= c_‘aﬂn'__a' TRy
Modal
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i - OMNI Environmental Services, - , ) ( ’
OMNI-Test Laboratories, Inc. ‘
Beaverton, OR- Phone (503) 643-3788

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET

Magnehelic Gauge

- Instrument to be calibrated: Dywer HlranA HELIE DRAFT  Gorues

M Range: _ 6 - o.25" ID Number: ___CFM 076
Calibration Instrument: Liquid Manometer ID Number: 23

- Date: H-f0-0b By K W/oz;g,«f,/

N Liquid Manometer (A) | Magnehelic Gauge (B) | Difference % Error of

(inches of H0) (inches of H,0) (A -B) Full Span

- - 0,0]2 —0.0I13 Ratod| 1004

- 0,030 -~ o,0328 1002'. roog

~0,074 - ~0.075 ) o0
] -0.154 - 0./50 /6

*Acceptable tolerance is 4%.

This calibration is traceable to NIST through the Dwyer Liquid Manometer, NIST Test

#MAS 822/254143-94.
Technician signature: // / %’?- Date: £ff 0 ~Of 7
Control No. C—SFA—GbO&' (Differential Pressuve Gauge Calibration Data Sheet).doc, Effective date: 10/04/2000 Pagelofl

2-49 0F 2-63



-

. Vermont Castings o
Temperature Device Calibration

~Model: DY poo0

‘Temperature Device: Make: Owesa
- Calibrator: Make: ‘Owe

" Date: ‘-?]a‘)i__/ A

Model: c1831

Serial #;

Serial # 1T 0t &%

“Time:
-Calibrated By: .
Next Calibration Due: 5 /35 /0 % ‘ |
Barometric Pressure: 4.24(¢ ___in. Hg r"-——\—\
~ Deale B
~ 1 Type [Channel| Ice Bath or Cal. Value " |B5il. Water or Cal. Vaiue|~  Upscale Valus
Meas'd Ref * Meas'd Ref * Meas'd | Calibrator
| Temp°F | Temp°F | Temp°F | Temp°F Temp °F | Value °F
[ R A 35° qo° %° 195° | o0
ol 2 1ase Jeo® |90 |1ee® | es" | s
V-] 1917 | gev’ 136(° 1200" 50" 50"
¥ LY | 79 18007 | 1200 | aaee® | 950° | 950°
e 5 | M’ e tao1°- | 13o® 250° | a°
| \',\ G % Bou® 1201’ Vaco® 950° o%0°
|7 goo° g’ 1201° 1360° I50° 350"
“ | 8 8w 800° et | axe” | 950 | 950
Y 1q (8w sw° 261" | teo® | p50° | 9%0°
5 o 139 §e0” o’ | 1o’ | 9507 | 9%0°
E U e Jsw® | e’ | ee0° | o5 |9%0°

* Reference Temp.: ASTM Mercury-in-Glass Ther.

Calibrator / Thermometer Serial Number
Boiling Water- see attached chart for temperature corrected for barometeric pressure

mometer or Omega Temperature .
or Ice Bath-32 °F;

Printed Name

-Date-

' _Signature .
D Lo hieomb o (oAl | o770

4
"o _€0Q OF 2-63




Vermont Castings

Temperature Device Callbrauon

Temperature Device: Make: Omeser

Date: ?/;ﬂt [oe _

“Time: _\\ 50 4

Model: DPasso Serial #

Calibrated By: _Deaw.W

Next Calibration Due:
Barometric Pressure:

Calibrator: Make: Gpusds Model:
o
28.34¢  in. Hg

L5a)

Serial # ved OTS(

Type |Channel

lce Bath or Cal. Value

Boil. Water or Cal. Value

Upscale Value

Calibrator

Meas'd Ref * Meas'd " Ref* Meas'd
_ Temp °F-.| Temp®°F. | Temp°F | Temp°F | Temp °F | Value°F
v \a [ =8 goo” | v’ | 1o 950° | 950°
BV uyt 50° 4 100 ? 5 °
B M| ur 50 84" | ° . | 38° | et
K o 5 : : :
ke | TS =1 89° q0° | 5% | 100°

* Reference Temp.: ASTM Mercury-in

Calibrator / Thermometer Serial Number
Boiling Water- see attached chart for temperature corrected for barometenc pressure

-Glass Thermometer or Omega Temperature
or lce Bath-32 °F;

" Printed Name Signature Date
——-~—A)%r feopid \(L/ b "%;‘q/}r 09 |29 J6t
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Certificate of Calibration
for
CFM DEVELOPMENTS LTD
Model #: CL521
Serial #: 1385

Customer PO: 917689
Report #: 602978474

Cal-3

OMEGA Engineering, Inc. certifies the above instrumentation has been calibrated to meet or exceed the
published specifications. This calibration was performed using instrumentation and Standards that are
traceable to the United States National Institute of Standards and Technology and is in compliance with
ISC-10012-1 and ANSI/NCSL Z540-1-1994. This Certificate/Raport shall not be reoroduced except infull,
without the written consent of OMEGA Engdineering, Inc.

Accuracy of UUT: SEE MANUAL

* Indicates Out Of Tolerance Condition

As Found

N , As Left As Found As Left
Range Standard Input Input Output Outout
myv 0 0.000 0.000 0.003 0.003
25 25.004 ’ 25.004 25.000 25.000
50 50.006 50.006 49.999 49,999
75 75.008 75.008 74.997 74.997
100 100.010 100.010 99.997 99.997
Ohm 100 99.98 99.9 N/A N/A
200 ©199.95 169.95 N/A N/A
400 399.89 399.89 N/A N/A
KF 32 31.7 317 32.2 322
- 2500 2499.8 2499.8 2499.8 24998
Max calibration System Uncertainty : 8 ppm (DC), + 0.01%(ohms), + 0.19°F
NIST Traceabie Test No: 775585-5985303:1073509367
Cal Due:
Calibration Standards Fluke 5700A Calibrator STD-098-04 4/7106
lce Point Reference CL-098-19 7/25/06

Test Conditions : Tempq?é C,+£3°C RH35%,220%

'_-/... %
Accepted By: %’ é Certified by: /‘% Date . 2/23/06

Lab Representatwe Technician Due Date: 2/23/07

."‘
D
L age—'l-of~4-ﬁ~——*~—~*~*w

WJMEGA Englneermg, lnc One Omega Clrcle; P.O. Box 336, Bridgeport, NJ 08014-0336 Telephone: (856) 467-4200 * FAX: (856) 467—1212

www.omega.com e-mail: infolBomega.coms .59 gfF 2- 4 3
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

Note:

OMNI-Test Laboratories Inc,

Example Calculations

OMNI uses the Lotus 1-2-3 computer program for
all Method 5G and 5H calculations. The program
automatically carries 14 decimal points in all
calculations. The numbers on the printouts have
been rounded for display only.
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| . Equations and Sample Calculations - Method 5G

_Equations used to calculate the parameters listed below are described in this appendix. Sample
* calculations are provided for each equation. The raw data and printout results from a sample run are
. +also provided for comparison to the sample calculations.

.

""" . BR  Dryburmn rate, kg/hr
- m, Total particulate matter collected, mg

Vs Volume of gas sampled corrected to standard conditions, dscf
h— \A Average dilution tunnel gas velocity, fi/sec
_ . Particulate concentration, g/dscf
_ Q,,  Average dilution tunnel gas flow rate, dscf/min
h_ E Particulate emission rate, Ibs/hr
. PR Proportional rate variation, %

'ﬁ j)'i
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Dry Burn Rate

Using equation 28-3:

60 x W,, 100 - %M,
= X

BR 0 100
Where,
BR = Dry burn rate, lb/hr
W = Mass of wood burned (wet basis) during test run, 1b
¢ = Total time of test run, minutes
%M, = Average moisture content of test fuel charge, wet basis percent

-Sample Calculation:
~ Dry basis moisture of fuel =20.03%

* Using the equation 28-2 for converting dry basis moisture to wet basis moisture,

vops - 2003 x 100
¥ 2003 + 100

%M, = 16.69%

The wet weight of the fuel charge was 7.8 pounds. Converting pounds to kilograms yields a weight
of 3.538 kg. The run time for this run was 180 minutes. Therefore, the burn rate equation appears

thllSZ

_ 60 x 3.538 x (100 - 16.69)
180 x 100

BR

BR = 0.98 kg/hr = 2.17 Ib/hr
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Total Particulate Matter Collected

m,=F +F,+R- (¥, %xB)

Where:
| ) m, = Total particulate matter collected, mg
‘ F, = Particulate matter collected on front filter, mg
F, = Particulate matter collected on rear filter, mg
R = Residue from evaporated probe and filter holder acetone rinse, mg
Vv, = Volume of acetone evaporated prbbe and filter holder actone rinse, ml
B, = Acetone blank value, mg/ml

-Sample Calculation:

m, = 12.6 - 0.4 + 4.7 - (180 x 0.0040)
m, =162 mg
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Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

AH

&y + )
T b 136
174 =V x¥Vx{ s’d) X :
m(srd)
* " Pstd Tm
Where:
K = 17.64 °R/in. Hg
T = 528 °R
= Py = 2992 in. Hg
V, = Volume of gas sample measured at the dry gas meter, dcf
Y = Dry gas meter calibration factor, dimensionless
P, = Barometric pressure at the testing site, in. Hg
AH = " Average pressure differential across the orifice meter, in. H,0
T = Absolute average dry gas meter temperature, °R
- Sample Calculation:
528 2003 + 1(;76
|4 = 98.434 x 1.01 x x -
mistd) ST 532.5
Vm(s.td)_ = 99.116 fi*
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Dilution Tunnel Gas Velocity

Using equations 2-7 and 2-6, calculated at each recorded interval:

“Where:

AP =

P, =

Py
P, =

M, =
By, =
T =

s

Sample calculation:

v, =

Vs=

T
- savg)
vs_kpxcpx‘/APx P_;._._

M =M,x(-B)+180xB,

Average dilution tunnel gas velocity, ft/sec

1
Ib/lb-mole) * (inches Hg).3
, : 85.490L [ ]
Pitot tube constant: sec (°R) x (inches H,0)

Pitot tube coefficient (0.99 for standard pitot tube; 0.84 may be used for
S-type pitot tubes constructed according to Method 2 procedures), unitless
AP measured during the i)re—test flow traverse of the dilution tunnel; the
square root of the AP values are averaged for this calculation, in. H,O
Barometric pressure at test site, in. Hg

Static Pressure of tunnel, in. Hg

Absolute tunnel pressure, =P, + P,

Molecular weight of tunnel gas; assume M, =29 Ib/Ib-mole (per method 5G)
Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)

Ditution tunnel temperature, °R; (°R = °F + 460)

M =29 x (1 - 004) + 18.0 x 0.04 = 28.56

85.49 x 0.99 x /0.0351 x (gdi_)
30.03 + —22) x (28.56
( 13.6) (28.56)
12.60 -
sec
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Particulate Concentration

Using equation 5G-2:
m
C, = 0.001-£ x "
mg Vm(std)
Where:
C, = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscf
m, = Total mass of particulate matter collected in the sampling train, mg

Vi = Volume of gas sampled corrected to dry standard conditions, dscf
Sample calculation:
_ 0.001 x 16.2

y 99.116

C. = 0.000163 gldscf
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Average Dilution Tunnel Gas Flow Rate

Using equation 2-8, calculated at each recorded interval:

0, =3600 x (1 -B,)xv xA4x Toa o L
Tiwey Poa
Where:
Qq = Gas flow rate corrected to dry, standard conditions, dscf/hr
3600 = Conversion from seconds to hours
B,, = Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)
v, = Average dilution tunnel gas velocity, fi/sec
A = Cross sectional area of dilution tunnel, ft®
T = Standard absolute temperature, 538°R
Ts(a‘;g) Average absolute dilution tunnel temperature, °R, (°R = °F + 460)
P, = Barometric pressure at test site, in. Hg
P, = Dilution tunnel static pressure, in. Hg
P, = Absolute dilution tunnel gas pressure, in Hg, (Hg= P, +P,)
Py = Standard absolute pressure, 29.92 in Hg
Sample calculation:
(m x 3%) _ 528 3003 + hI(;.465
Q. = 3600 x (1 - 0.04) x 12.69 x T X <8 X 7957

0., = 8313.36 dscfihr = 138.56 dscfimin
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Particulate Emission Rate

Using equation 5G-3 and 5G-4:

Where:

adj

Qsd
K3

E:Cstsd

- 0.83
E; =Ky xE

= Particulate emission rate, g/hr

= Particulate emission rate, adjusted, g/hr

= Concentration of particulate matter in the stack, corrected to dry, standard
conditions, g/dscf

= Average dilution tunnel gas flow rate, dscf/hr

= Constant, 1.82 for metric units, 0.643 for English units

Sample calculation:

E = 0.000163 x 8313.36 x 60

by
1]

1.36 glhr

E . = 182 x 136"%

=
I

2.35 glhr
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- Proportional Rate Variation
Using equation 5H-9, calculated at each recorded interval:

ex(VmixV:s'meszi)
x
10 x (Vm x Vsi X Tx x Tm1)

100

Where:
PR = Percent proportional rate
0 = Time of test, min
; = Measured tracer gas concentration for the “i*” interval, in this case, the

inverse of the calculated flow in the stack based on CO, concentrations in
the stack and in the dilution tunnel

Vi) = Volume of gas sample measured by the dry gas meter during the “i*” 10
minute interval, dscf

V, = Volume of gas sample as measured by dry gas meter, dscf

Vg = Average gas velocity in the dilution tunnel during each 10 minute interval, i,
of the test run, m/sec

V, = Average gas velocity in the dilution tunnel, m/sec

T = Absolute average dry gas meter temperature during each 10 minute interval, i,
of the test run, R

T, = Absolute average dry gas meter temperature, °R

T, = Absolute average gas temperature in the dilution tunnel during each 10
minute interval, i, of the test run, °R

T, = Absolute average gas temperature in the dilution tunnel, R

Sample calculation (for the reading at 50 minutes into test run 1):

PR = 180 x 5.6 x 12.69 x 533 x 552 100

10 x 98.434 x 12.63 x 548 x 532

PR = 103.8%
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- Model: Century

» CEM— Vermont Castings

62 Vermont Castings Road

Bethel, VT 05032

Section 4

Test Data by Run

- OMNI-Test Laboratories Inc. 4-1 of 4-47
* - —€ervification Test Report-dated August 2006:\Omni02\Users\Testing\CFM - Vermont Castings\259-5-12-3-CFM Century\259-5-12-3
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OMNI-Test Laboratories, Inc. Page 1 of 1
EPA Weighted Average Emissions
EPA Method 28
Client: CFM Majestic Status: FINAL
Stove Model: Century/Dutch West Stove Type: Non-Catalytic Stove
Test Dates:  7/31/06 - 8/03/06
Project Number: 259-§-12-3 Weighted Average
Tracking Number: 861 (g/hr)
Signature/Date: /[ /%9.. §-17-04 3.5
) ri /4
Emission Rate Plot
£ 500
# 400 A
55 3.00 S~ =
£2200
3 100
t
& o000
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Burn Rate (kg/hr dry)
Run # 1
Burn Rate (dry kg/hr) .98
Catagory 2
Overall Efficiency (%) 3%
Emissions (g/hr) 3.38
Cap (g/hr) 15
Weighting Factor 0.526 32.53%
Heat Output (BTU/hr} 11842
Run # 2
Burmn Rate (dry kg/hr) 1.18
Catagory 2
Overall Efficiency (%) 63%
Emissions (g/hr) 4.21
Cap (g/hr) 15
Weighting Factor 0.446 27.57%
Heat Output (BTU/r) 14259
Run # 3
Burn Rate (dry kg/hr) 1.61
Catagory 3
Overall Efficiency (%) 63%
Emissions (g/hr) 3.08
Cap (g/hr) 18
Weighting Factor 0.450 27.84%
Heat Cutput (BTU/hr) 19454
Run # 5
Burn Rate (dry kg/hr) 2.68
Catagory 4
Overall Efficiency (%) 63%
Emissions {(g/hr) 3.06
Cap (g/hr) 18
Weighting Factor 0.195 12.06%
Heat Output (BTU/hr) 32384
BocumentGontre-No-P-8SF-0005-(EPA-Method 28 Weightet-Average Emissions)xis, Effective-Bate— 34412002 Weighted-Average
oF 4-47.




Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, YT 05032

Run1

RS A,

OMNI-Test Laboratories Inc. 4-3 of 4-47
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o} | .. Conitol N P-SSU-0001.{Dual Train » 5G Ernission

OMNI-Test Laboratoties, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

CFM Majestic
Century
259-8-12-3
861

1

7131/008

Burn Rate

Average Tunnel Temperaturs
Average Gas Velocity in Difution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

0.98 kglhrdry

90 degrees Fahrenheit
14.5 fest/second
8826.4 dscffhour

0.045 inches H20
0.00 inches H20
340 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm

Average Gas Meter Temperature

Total Sample Volumeé (Standard Conditions) - Vinstd
Train-2 corrected for 6.42 PSi mefer pressure

Total Particulates - mn

Parficulate Concentration (dry-standard)

Particulate Emission Rate

Adjusted Emissions

46.08 cubic fest
77 degrees Fahrenheit
54.2 dscf

0.00024 grams/dscf
2.11 gramsthour
3.38 grams/hour

45.59 cubic feet
77 degrees Fahrenheit
- 63.2 dscf

14.6 mg

0.00023 grams/dscf

2.06 gramsfhour
3.32 grams/hour

46.53 cubic feet
78 degrees Fahrenheit
45.2 dscf

10.9 mg
0.00024 grams/dscf

2.15 grams/hour

3.44 grams/hour

Difference from Average 0.06 grams/hour 0.06 grams/hour
7.5% of the average emission rate 0.25

Weighted Average Emission Rate Limit 410 grams/hour

7.5% of the weighted average emission rate limit 0.3

Results Are Acceptable

Page.1.0f1 ..

Ru-1

s, Effccthve data: 412972006
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OMNI-Test Laboratories, Inc. :

N Final Laboratoxy Report - Method 5G Dual Train

- - Dilution Tunnel Particulate Caleulations

Client Name: CFM Vermont Castings

Equipment Numbers: Run#: 1
Model: - Century Train#: 1
Project No.: 259-3-12-3 Date! _ 07/31/06
Tracking No.: ) 861
Sample Component Reagent | Filter#or Weights I .
Probe#f | Final, mg Tare, mg  |Particnlate, mg
| A. Front filter catch ‘| Filter D368 1416 . 1277 139
B. Rear filter catch Filter D366 1226 122.1 0.5
C. Probe catch Probe 2 83356.4 83356.2 02
Total Pasticulate, mg : 14.5
Component’ Equations:
A Front filter catch

Final () - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (rog) - Tare (mg) = Particulate, mg

Ayt J,/,///?- D $-7-06

. Dogimect Gontrol No, B-S5.0008, Effective Dates 8712008

PageTof

4-7
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OMNI-Test Laboratories, Inc.

: ' Final Laboratory Repoﬁ: - Method 5G Dual Train

- : . Dilution Tennel Particulate Calculations

Client Name: CFM Vermont Castings

Equipment Numbers; Run #:

1
Model: Century Train #: 2
ProjectNo.: 359-5-12-3 Date: _ 07/31/06
Tracking No.: 861
Sample Component Reagent | Filter # or Weights I
Probe# | Final, mg Tars, mg . [Paniculate, mg
A. Front filter catch Filter D367 123.7 113.5 162 *
B. Rear filter catch Filter D365 115.7 1121 0.6
C. Probe catch Probe B 86787.9 86787.8 0.1
Total Particulate, mg : 109
Component Equations:
A Front filter catch Final (mg) - Tare (mg) = Pasticulate, mg
B. Rear filter catch Final {mg) - Tare {mg) = Patticulate, mg
C. Probe catch Final (mng) - Tare {mg) = Pasticulate, mg
Analyst: ///%7* Date:  §°7-64
T - y _— ———
DiGEtrient Coritrel No, P-$5X-0003, Effactve Date: 5/7/2006 Page 1of1 Lab 1 Yrain 2xs
4 -8
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-------

= OMNI-Test Laboratoﬁes,(“mc. (

Beaverfon, OR

Run Notes

Client/Model: CFM Vemmont Castings

X Model: Century

i Project #: 259-S-12-3

Tracking Number: 861

‘ Run#: ._ | Date: _ 7-31-0¢
] Test Crew: K. Morgn) '
OMNI Equipment ID Numbers:

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW: (SETTINGS MUST BE
AGCCURATE AND REPRODUCABLE)

B PRIMARY: SECONDARY: __ Fixép

TERTIARY:  _ /A ~Aowe

. F u../ 4/ lf/ (73737}

FAN: ON = Lo

PREBURN SETTINGS AND ACTIVITIES

FAN | ADD | ADD
SETTING | FUEL | FUEL
CHANGE | +WT. | -WT.

2.3 | Rewped loady—

AIR (THERMOj CHANGES
PRIMARY/SECONDARY/TERTIARY

& T EST Se—-ff/'ﬁfﬁ

RAKE

COAL COMMENT

TIME

&7 k- el ege]
L X3
' TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
{INDICATE VIEW ANGLE) BYPASS: w;/ﬂ i .
FUEL LOADING Loedel by [O¥ sec.
DOOR: _Closed e " B vmiu _
PRIMARY AIR: _F 4l 59 it
( FHont =
: t y ﬁ Vzﬂi gfgi” OTHER: Mave

DESCRIBE OR SKETCH TEST SETTINGS BELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: _ SECONDARY: _Fixen

= w% 4 éasgp TERTIARY: /\/ON'E

FAN: DEF For  Figst B st
ON - fored  Reistevmdn ot Fes
Technician signature: /4 /%d;,«._ Date: 78 06
i Control No. P-SFAK-0004 (Run Notes).doc, Effective date: 12/22/2003 . : Page 1of 1

4 -9 0F 4-47




L OMNIE-Test Laboratories, Inc. - _ (f
Beaverton, OR )
FUEL DATA

Client: CFM Vermont Castings

) Model: Century

- Project# 259-8-12-3 Tracking #: 861

Date: __ 7-3106 _ TestCrew:__ K. I%;Mn/ Run#:_ ./

OMNI Equipment 1D #;

= FUEL LOAD PREPARED BY: __ K, Worsan

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.
PRE-BURN FUEL
MOISTURE CONTENT (METER ——DRY BASIS)
. CALIBRATION: Cal Value (1) = 12% Actual Reading #2490

- Cal Value (2) = 22% Actual Reading __ 2Z+2
Piece Length Readings Type
L 1 g f (2:0 /8.8 zenz Zxdf

2 Z f (%3 (158 [ 8 Zxd

3 _f -
. 2@ 328 -
- Length of cut pieces: inches Pre-Burn Fuel Average Moisture; / ?, i/ z3 /

4

Time (clock): __{/'%@  Room Temperature (F): _ 7.3 Initials: %

) FUEL TYPE AND AMOUNT: 2x4 3 44 Z
CALCULATED LOAD WEIGHT: /5% ACTUALLOAD WEIGHT: ___&.[ (2x4)
gJ - : 1% (4% 4)
FUEL PIECE LENGTH: /6.0 _ /%6 Totl
MOISTURE CONTENT.(METER — — DRY BASIS)
PIECE READINGS IYPE
1 19,0 %4 19.3 _zxd
2 /30 £/ /3.9 2
3 Oy Z 295 Vi 29 &
4 20,6 194 /3.7 _Hxd
5 213 z2L3 A fi ﬂ{_
J 6 . _—
7
3
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __ /Fill 74
Time (clock): 4135~ Room Temperature (Fy: _ 72 __ Initials:_L

Technician signature: / Z %JM;?*/ Date: 3-3[-06

i Control No. P-SEB-0005 {Woodstove Fuel Load Fnformation).doc, Effective date: 12/22/2003 Page 1 of I
' 4-10 OF 4-47




( | ¢

OMNI-Test Laborafories, -‘Inc. _
Beaverton, OR
Supplemental Data EPA 5G/5H

) Client: CFM Vermont Castings
- Model: Century

’ Project No.: 259-8-12-3

— Date:  7-31-06
Test Crew: K. Morgan
OMNI Equipment #'s:

Tracking No.: 861
RunNo.: I = Booth: =z£&
Start Time: _/3:50 Stop Time:_/7:32

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):

i Initial: , Initial:
Final: /\:/14 Final: ’u/ﬁ‘
2 Calibrations: Span Gas CO: M Oz ,%4 cO; /{/A COADT): __atht
._ N2 Span | N> Span N;Span N2 Span | N2 Span N> Span 'Nz Span
: Time
S - P

CO;, AN

cO
CO, (DT)
“ Stack Diameter (inches): 60

Air Velocity (ft/min):  Initial: <50 Final: £ 50

Scale Audit (Ibs.): Pretest: 100 Post Test: 160

Induced Draft: - %Smoke Capture: 22

Pitot Tube Leak Test: Pre: _er@ 3.1" whié, Post: ‘d @ 32w e

7-27-06  Initials:___ /&£

Flue Pipe Cleaned Prior to First Test in Series: Date:

Initial Middle Ending
Pb (in. Hg) 29,47 2992 29.39
Room Temp (°F) 74 74 74
Technician signature: /[ 4/@ Date: 7-3{~26
F§ ( f—
i Control No. P-SFAO-0005 (Supplemental Data EPA 5G).doc, Effactive date: 12/22/2003 Page T of 1
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-

——————Certification Test Report-dated-4igusi-2006-\\Omn 102\ sers\Testing\CFM="Vermont Casiings\259-5-12:3-CFM Centuryt259-5

-

Model: Century

CEM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

Run 2

OMNI-Test Laboratories Inc. 4-12 of 4-47
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

CFM Vermont Castings
Century

259-8-12-3

861

2

08/01/06

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnet - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

1.18 kglhr dry

97 degrees Fahrenheit
14.3 feet/second
3664.3 dscifour

Average Deita p 0.043 inches H20

Average Delta M 0.00 inches H20

Total Time of Test 270 minufes
AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm

Average Gas Meter Temperature

Total Sample Volume (Standard Conditions) - Vmstd
Train-1 corrected for 6.42 PSI meter pressure

Total Particulates - mn

Particulate Concentration {dry-standard)

Particulate Emission Rate

Adiusted Emissions

Difference from Average
7.5% of the average emission rate
Weighted Average Emissian Rate Limit

7.5% of the weighted average emission rate limit

36.36 cubic feet
77 degrees Fahrenheit
42.8 dscf

0.00032 grams/dscf
2.75 grams/hour
4.21 gramsfhour

0.32
4.10 grams/hour
0.31

36.05 cubic feet
76 degrees Fahrenheit
50.0 dscf

15.8 mg
0.00032 grams/dscf

2.74 grams/hour

420 grams/hour

0.01 grams/hour

36.67 cubic feet
77 degrees Fahrenheit
35.6 dscf

11.3 mg
0.00032 grams/dscf

2.75 grams/hour

4.21 grams/hour

0.01 grams/our

Results Are Acceptable

Run2

Caial Na, {Duil Traki = SGEmisslor Calculations) s Effactivadatar4rga/eey

Page1-of1

4~13 OF 4-47




lg-v 30 vL-7¥

Zunyg T 8bed YOOZ/6L/0L 818D BANOSHT 'S ] ) USISSIWE 5¢ - UeI] [enq) €000-NSS~d ON [61UsY
900- ioiala# | swoL | g6LL 8L 9L 001 | sL001 | €00 | 6L96 \ \&§ WLL | 6€9L] 000 | 000 $1°0 €10 1999 | vso9s |reworsay
0£0°0- yL SL 9L [§43 9697 192 e 8€T LbE 09T {3 00 66 001 £70°0 L8 1 1 8L | o | ooo | ooo ¥10 €10 orsor | vsvvly 0LT
0£0°0~ L SL oL 97T 8LLT 89T 9T TsT 8¢ 9z 10 10 66 001 €400 L8 1 [ 8L | o [ ovo | ooo 710 €10 sigeor | sire 092
0£0°0~ L SL oL 0£T 88T [7%4 €5T LST L9€ [754 [13 T0 001 66 €500 83 i I 8L | L | ovo | ooo v10 €10 09vT0r | 08L'1LY 0sT
£E0°0- SL SL oL 9€T TT6C €87 79T 152 69¢ 08 1o 70 66 001 £/0°0 38 i 1 8L | tL | 000 { 000 ¥10 €10 Sorioy | osv'oL9 0vT
£€0°0- L SL L €T 8'00€ 76T e ¥8Z 99¢ 63¢C o S0 001 100 £/00 68 1 1 8L | te | ooo | ooo y10 €10 sst66e | 011699 0€Z
S€0°0- [ oL LL 052 9'60€ T0€ 182 20€ P9€ 66T 70" 90 66 001 €00 | 68 1 1 8L | Ll | 000 [ 000 €10 £1°0 00v'86¢ | s9L'L99 0z
8£0°0- SL oL L 092 T3I1E €1¢ 76T pig 65€ A 10" 80 001 001 €v00 | 06 1 1 8L | LL | 000 [ 000 y10 £1°0 0s026¢ | sev'999 017
3€0°0- SL oL LL 69T $'8TE 23 20¢€ 17§ 7S¢ sTe T0 60 001 001 €500 16 i i 8L | LL | o000 [ 000 710 £10 06956 | $60'599 00T
850°0- SL oL LL 6LT 9'0vE LES £IE 99¢ LyE ovE T0- 11 001 001 €500 6 i 1 8L | LL | 000 | 000 £1°0 £10 SEEp6E | 094°€99 061
£40°0- St oL 8L 76T 8'05€ £VE €2€ 63¢€ $hE 15€ [ [ 001 001 €500 £6 I 1 8. | 4L | 000 | 000 y10 £10 $8626¢ | STr'To9 081
£40°0- L LL 8L 76T 8HSE ovE 87¢ L16€ 8pE 53 To ¥l 001 001 £50°0 €6 1 1 8. | 4L | 000 | 000 ¥10 €10 0£9'16€ | 060199 OLT
£40°0- L L 8L £0€ 0'99€ 85€ orE 0l 0S¢ |13 To- 91 101 001 €900 | 6 1 1 8. |« | ooo | o0 y10 €10 08706 | 09L'689 091
SY0°0- [ [ 6L y1e 0'9LE OLE [ o1y 15¢ 16€ T0- g1 001 001 €00 | S6 1 1 8L | 4L | 000 | 000 710 €10 S16'88€ | STv'8s9 051
8Y0°0- SL 6L 08 TEE T16€ L3¢ 69¢ 12 £5¢ 9Ty £0- | ot 001 101 €00 | 86 1 1 8L | LL | o000 | 000 710 €10 095,86 | 060'LS9 oyl
£50°0- SL 6L 08 99€ 940V 96¢ T8¢ w 3 697 0 €T 101 101 €700 | 101 1 1 8L | 4L | 000 [ 000 y10 €10 01798€ | S5L'559 01
5500 SL 08 18 18¢ S1IY SO 06€ Ty 53 L6y S0 LT 001 101 €700 | v0l 1 1 8L | LL | 000 | 000 €10 £1°0 Ss8'v8E | STyvso ozl
0900~ SL 08 78 sty 0ZEY 9lt [ £Ey $SE £S5 80 TE 201 101 €700 | 801 1 1 e | e | 000 | 000 ¥1'0 £1°0 0IS€E8€ | 060°€59 o011
£90°0 SL 08 28 (24 0vED [ [ LEy sE 895 Ui~ oy 701 01 €000 | 111 1 1 e | o | ooo | ooo ¥10 £1°0 051285 | 09L'159 001
£90°0 vL 08 8 [ [R53 00v T6¢ (232 15¢ 6LS [iS [§3 101 [ €v00 | 111 1 1 L | oL | ooo | ooo 10 €10 s6L08¢ | 0ep0s9 06
S90°0- L 08 18 697 vTEy v8€ £LE (132 23 619 €1 T9 201 101 £v00 | TIL 1 1 e | 9. [ od0 [ o000 €10 €10 svréLe | oorevy 08
$90°0- €L 6L 18 087 LIy 29€ 8pE £0¥ S 819 £1- SL £01 201 €00 | €11 1 1 oL | oL | o000 [ 000 Y10 £1°0 se08Le | siLiys 0L
$90°0~ 7L 8L 08 vLy 0568 9z¢ 3 99¢ 19¢ 009 vl 88 £01 201 €500 | oIl i [ oL | oL | o000 [ o000 y1°0 £1°0 seL9Le | ovr9rs 09
£90°0- €L L SL €LY 9°69€ 9LT $6T (253 89€ 895 vl 01 101 108 €500 | 801 1 t st | st | ooo | 000 £1'0 €10 ooesLe | oor'syo 0s
050°0- €L SL oL [233 16T 343 5T 67C 63€ #9€ 1- 91l 101 001 cv00 | ¥6 [ 1 st | st | ooo | o000 $10 £1°0 stopLe | 0sLeys oy :
SHO'0- [ L SL 80¢ 8'88C 922 1€7 €97 Ty [40 80 9zl 701 101 £50°0 16 1 1 st | st | ooo | o000 ¥10 €10 0s9°zLe | 0syTyy 0¢
S€0°0° €L L SL L1T ¥8C LY 95z 95T [ LbT £0" vel £01 001 €00 | 48 1 1 st | st | ooo [ oo ¥1°0 €10 08z1Le | oIl [
£50°0- [ SL SL 122 yyie 8T €LT S3C S9Y $9T vor L€l £01 €01 €700 | 68 1 1 st | st | ooo ] 000 y1°0 V1o 068'69¢ | 0LL'6€9 01
S£0°0- [ [ €L 0sT 9LYE 333 £1€ ¥8T 631 LIE vl £/0'0 L6 0 0 oo | st | ooo | ooo 005'89€ | oov'gey 0
OCZH @me | (e | @ | @) ooppng | g BRI o1 wog | wonog | do | By |y [ @ D P | © o @O o | om @ w © 0
o gerq RNV | o8 | sofudusy | s | st S| ogureny jshere) | xoqamy | xoqany | xoqaxg | xogaiy | xoqamd | T | 9[eds thow " oumwow d _ww”.___.w _Hwﬂ__w .oawmowz .ouwwo”mz snME huwwz 20yHQ | 20510 :Mw:ﬂmm NM_MMM wwwhﬂw Mwﬂ_w% uwmmwm
g Jo ‘epeQ emyersdwa], Jo1esf] poop qI ‘B M 1907 ere Sudueg semonrey
TEIL_ (7)swemonmeg oL SH. 0V6T _¥6C__ V6L 0v'62
8T (1) swemonsed el oferoAy  pud | 9JpPUN | uideg ‘2IMSSIg JImOWOIRg “um 0Lz :euxty Sundweg [B10L
S6'61 (% siseq A1p) 2musIOp [0 @ 001 (1) 660 101084 X XOg J91N sseqump Juswdinby ININO . U 01 :[eAto SuIproooy
SH,EW 0L @0 (2)100uD YevTIsaL-4s0d T660___ doeqnpiond ST01 :oun, oD Sumuuifeg ]
SH@UP ZL @0 (1)109Y] JeaTisoLAs0d OCTH._081°0~ QWIS [SURM L UORARCY o] 16 L6 6 16 L6 L6 L6 90Buy-10 eyeIseL w
Ty €881°0 ‘BaIy [outn], jusored 00y ‘OTH [suun, vonajiq OTH|__2v00 9v00 | v¥0'0 | OV0O | O¥00 | 8400 | ¥¥00 £2i565 rONdloig -
ugos[  pypl  [Mold jpuun 98e1ay ojow-qyq]_95'8T (MM JoUUn L OB 31d Ld 91d $3d [ £3d Tid 198 ON Sunjop1L,
ugos|  gppl | ol jouuny. Ul ojow-qy/ql 00'6C (AIp) N [ouun L ronnfiq BYe(] 9SI9ABL], AJIDO0[IA . Amgua)  apon
oSy 6TF1 ApoeA Uy, 070/010 DMPOA (01U Wd sBurse) WOWIDA WD  -IoINgoRjnueA £
90-42- 8 >\§ /- \\ SreqpemmL [y

DG POYISIAL Vdd - B 1S9 3TRIF] POO

*au[ ‘seuojeloqe 1S9 L-INWO




[fo I 28vg ) C .. DOOZ/LO/R0 9P oAlIOffT "SI (DS POYISI-DIn(T 1S3 a4np4odiets | 2401SPOOM) $O00-DAS-d 'ON 1041400

Je-io- B a1eq J&&§\V\ :2In]elbis uelILYYS |
ONY
106
A 08
| A 0L
09
05
414
0¢
_ | | B 1
0l
100
Fsz | 0p% LiE {87 | J&F 722 | tL | gto=| T’ | 2% |06
FLZ 8L JhE | FAFE b1 29< ZL ShO'~ st << [og
Z5E e 59€ bbs L $1p L gho~ | ¢vo ¥E Y
Al 11k 8¢ Lo )15k 1537 zL §50'~ %0 te oo
£if k7 5%% 8at Lsh [3% L 990% ro | . st oS
/ 15F P32 l8% A Ieh LS ZL €90~ a7 7 .nmhl;ov
987 bhi £ [12.2 S5k 519 L gQ o'~ z! | 79 Jog
£05 Zs)h b0k otk Shh 85% ZL oLo*- At = oz
GZS - | BTyl Nk ek Shh | 1962, Tl S10' - 8 22 1oy
Jj 1A S5k 11F $9h Lokt | | 159 AR ebo'~ ﬂ 49| o
- BARRD [ onid  [s PN [7 4o [ydoeg  [guopog | pidol [USIGUVT Jelq | JUBISMA | JUDISMA § UL
W (40) STUNLYHIJNIL ¥oeys | ejeg [ong
Z*¢  .pog |eo) g’ -b'2 ebuey ;=0 ‘Ble( ] 1S9
‘lenjoy o :peg 1eon [X] wngaid
+# 1 uswidinb3 INWO
TZ guny 2 A e ] 90-10-8  .ole(
108 #BudoRlL T g-Z)-8-6GZ ‘#I08lold T sBunseD JuoulsaA 4D lepoAuSID
T Jo-  afeq

©$ QOHLAN - V1VA LS3L JUNLYNIJINAL SAOLS

A 88LE-Er9 (£0S) 2uoig YO ‘uopionvsg |
|

N S 0 Oy o O O O et R T 4 M ()

J.rwm

OF 4~-47

4-13%




OMNI-Test Laboratories, Inc.

Final Laboratory Rept;rt ~ Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: GE‘M-Vermont Caéﬁngs

Equipment Numbers: Run #: 2
Model: Century ] Train & 1.
Project No.: 259-3-12-3 Date: __08/01/06
Tracking No.: . 861
Sample Component Reagent | Filter#or Weighis !
Probe# | Final,ing Tare,mg [Particulate, mg
A Pront filter catch Filter D364 140.4* 1259 145
B. Rear filter cafch Filter D362 124.2 124.0 02
C. Probe catch Probe a 790684 | 79067.3 11
Total Particulate, mg : 15.8
Component ‘Equations:
A Front filter catch Final {mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare (mg) = Particulate, mg. .
C. Prol?e caich Final (mg) - Tare (mg) = Particulate, mg
Analyst: /// %7/ Date:  §-7-06
. U [74
Dicument Gortrol Mo. P-SSK-000%, Efective Dater 8712006 Page 1o 1 Lab 2 Train 1ods
4-16 OF 4-47



OMMNLTest Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train

) ) Ditution Tunnel Particulate Calculations

Client Name: CFM Vermont Castings Hquipment Numbers: Run #: 2
Model: Century ) Train #: 2
Project No.:  259-5-12-3 Date: 08/01/06
Tracking No.: 861-
Sample Coﬁ:lponcnt . Reagent | Filter#or Weights I
. Probe# | Final, mg Tare,mg {Particulate, mg
A. Front filter catch ) Fter | D363 | 1264 1163 101
B. Rear filter catch Filter D361 1181 117.8 0.3
C. Probe caich Probe 6 768074 76806.5 0.9
Total Particulate, mg : 113
Component ’ Equations:
A_ Front filter catch Finzl (me) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare {mg) = Pasticulate, g
C. Probe catch . Final (mg) - Tare (mg) = Particulate, mg
Analyst: ///%@._ Date:  $70b
T d

Dooutnent Conlral No. F-SEX-000%, Effectve Dale; &IT/2006 Fage Tof 1

Lab 2 Train 245
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OMNI-Test Laboratoriesg ..A:ct

Beaverion, OR

Run Notes

Client/Model: CEM Vermont Castings

Model: Century
Project #: 259-5-12-3
Tracking Number: 861

Run #: z - Date: _ 08-01-%6
Test Crew: _ K« #ogan ~
OMNI Equipment ID Numbers:

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW: (SETTINGS MUST BE

ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: __ Frxew
FAN: O - Low
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME VT SETTING | FUEL { FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +wT. | owt COAL
& +EST S:—#r‘fzf — —
¥ — L taww/lef
76
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: _wilH
FUEL LOADING_ 'Leadtd by 1.5 ma),
DOOR: AsAe wdtil 2.0 waal.
PRIMARY AIR: _ABRuptY Llhowd af 5,0 nin
FROST ~7
Vigw From OTHER: Neale
LEFT

DESCRIBE OR SKETCH TEST SETTINGS BELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY:

SECONDARY: ___Fired

SAWE s Aaeve

TERTIARY: None

¥ :
FAN: - pef (% 30 wiiw,
o - Low  Renmalin

Technician signature: //f / %ﬁp Date:l

-0l-06

Conftrol No. P-SFAK-0004 (Run Notes).dos, Effective date: 12/22/2003

| Pagenf bf -1
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- -
OMNI-Test Laboratories, Inc. - ( .
Beaverton, OR

FUEL DATA

Client: CFM Vermont Castings

Model: Century

Project#: 259-8-12-3 Tracking #: 861

Date: _8-94-06 Test Crew: K- Hlorpns Rum #: e

OMNI Equipment [D #:

FUEL LOAD PREPARED BY: K. m«wd

FUEL: DOUGLAS-FIR SPECIES, UNTREATED AIR-DRIED, STANDARD GRADE OR BETTER
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER — - DRY BASIS)
CALIBRATION: Cal Value (1)=12% Actual Reading i2.©
Cal Value (2) =22% Actual Reading __ 22.0
Picce Length Readings Type
1 g ft 2u8 /84 /738 .ug'_
2 _ % f 207 %2 28,7 Zx
3 ft
/19685
Length of cut pieces: __inches Pre-Bum Fuel Average Moisture: zo.%7 'K

Time (clock): 07i3¢  Room Temperature (F): ___©7  Tnitials:__ /" <

TEST FUEL
FUEL TYPE AND AMOUNT: 2 x4 3 - 4x4 4.9
CALCULATED LOAD WEIGHT: _/S:¥ ACTUAL LOAD WEIGHT: ‘z (2x 4)
Bt (4x4)
FUEL PIECE LENGTH: ___/6:0 1%  Total
MOISTURE CONTENT (METER — — DRY BA SIS)
BIECE READINGS IYPE
i 192 19 214 744
2 {116 /2.8 zo.Y 4T iy
3 {9 ALY 194 2 Xy
4 204 20,0 204 “ard
5 I¥x3 /70 /9.3 2ry
6 i
8
9
10 _
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __{7:75, 4
Time (clock): ©7? 30 Room Temperature (F): 67 Initials: __/2 é
Technician signature: /Z ;/ %f‘?» Date: g-ar/-dg
Control No. P-SFB-0005 (Woodstove Fuel Load Infornzaﬁon.).do;c,ﬁﬁécﬁve date: 12/22/2003 Page I of 1
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OMNI-Test Laborafon'es,.' Inc.
Beaverton, OR
Supplemental Data EPA 5G/5H

Client: CFM Vermont Castings
Model: Century

Project No.: 259-$-12-3

Date: _ ©08-0l-0k
Test Crew: K. Morgan
OMNI Equipment #'s:

Tracking No.: 861
RunNo.: _ Z

Booth:
Start Time: (045" Stop Time:_s¢/; 5

28

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: J Initiai: ,
Finak: ’V/ # Final: A// #
Calibrations: Span Gas CO,: A{/A‘ O3 A{/ﬂ’ CO: A//A- CODT): #/#
N> Span | N2 Span | Nz Span | N2Span | N, Span | Nz Span | Nz Span
Time
O e
CO, A%
co /
CO, (D)
Stack Diameter (inches): 6.0
Air Velocity (ft/min):  Initial: <50 Final: <50
Scale Audit (Ibs.): Pretest: 16:0 Post Test: -7
Induced Draft: " %Smoke Capture: /90
Pitot Tube Leak Test: Pre: & @ z.z%w.e, Post; @ T WL,
Flue Pipe Cleaned Prior to First Test in Series: Date:  7-29-0¢ Initials: /[
Initial Middle Ending
Pb (in. Hg) 29 40 29,40 27,40
Room Temp (°F) 7Z 75 7Y
Technician signature: ‘//I ff%fw Date:  O¥-01-06
Control No. P-SFAQ-0005 (Supp;emenféf Data EPA 5G).doc, Effective date: 12/22/2003 Pége 1of1
4~20 OF 4-47
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- Model: Century
- CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032
Run 3
OMNI-Test Laboratories Inc.
Mer-nﬁcatier.LTss:—Repoﬂ-dated—fi-ugust—,?006.4—\191?1111‘921Users\Tesﬁng\GFMrfferm.:.‘r.

4-21 of 4-47
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Limed

OMNI-Test Laborataries, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

CFM Vermont Castings
Century

259-8-12-3

861

3

08/02/06

Burn Rate

Average Tunne! Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Deltap
Average DeltaH
Total Time of Test

1.61 kg/hrdry

117 degrees Fahrenheit
15.6 feet/second
9071.5 dscfhour

0.049 inches H20
0.12 inches H20
200 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Samptle Velume (Standard Conditions) - Vimstd

Total Particulates - mn

Particulate Concentration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

31.07 cubic feet
84 degrees Fahrenheit
29.6 dscf

0.00021 grams/dscf
1.88 grams/hour
3.08 grams/hour

31.48 cubic feet
83 degrees Fahrenheif
29.9 dscf

8.3 mg
0.00021 grams/dscf
1.91 grams/hour
3.12 grams/hour

30.67 cubic feet
84 degrees Fahrenheit
29.3 dscf

6 mg
0.00020 grams/dscf
1.86 grams/hour
3.04 grams/hour

Difference from Average 0.04 grams/hour 0.04 grams/hour
7.5% of the average emission rate 0.23

Weighted Average Emission Rate Limit 4.10 grams/hour

7.5% of the weighted average emission rate limit 0.31

Results Are Acceptable

Control Noo Pual Train=5G Emizalor EfectivercalaWZAZRA"

Pagetoft

Run-3.
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OMNY-Test Laboratorias, Inc.

Final Laboratory Report - Method 5G Dual Train

Dilution Tunnel Particalate Caleniations

Client Name: CEM Vermont Castings

Equipment Wumbers:

Run#: 3
Model: Century Train# 1
Project No.: - 259-8-12-3 Date: 08/02/06
Tracking No.: 861
Sample Component Reagent | Filter # or Weights |
Probe # Final, mg Tate, mg  [Particulate, mg
A Front filter catch Filter D360 134.5 1299 46
B. Rear filter catch Filter D359 129.6 128.8 0.8
C. Probe catch Probe 10 760147 76013.8 0.9
Total Particulate, mg : 63
Component Equations:

A, Front filter catch

Final (mg) - Tare (mng) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (g) = Particulate, mg

C. Probe catch

Final {mg) - Tare (mg) = Particulate, mg

Analyst: Z/z, % " Date; g7l

Wocument Canirel Ne. P-SSR563, Effedtve Date; 5772008

Page i of{

Lab 3 Train 1.xds

4__25 oF 4"47



OMNI-Test Laboratoies, In.

Client Name: CFM Vermont Castings

Final Laboratory Report - Method 5G Dual Train 7

—

Dilution Tunnel Particulate Calculations

E¢mipment Numbers:

Run #: 3
~ Model: Century Train #: 2
Project No.:  259-3-12-3 Date;  08/02/06 .
Tracking No.:
Sample Component Reagent | Filter#or Weights I
Probe# | Final, mg Tare, mg  [Particulate, mg
A_ Front filter catch Filter D358 1212 116.5 46
B. Rear filter catch Filter D357 1281 1271 10
C. Probe catch Probe E | 762574 | 762570 04
Total Particulate, mg : 6.0
Component Equations: .
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mp) - Tare (mg) = Particulate, mg
Analyst: /// %‘ Date: _ §-7-06
7 7 / -
" Document Control No. PLSX.0003, Effective Date: 67772008 Page 10f1 - Lab 3 Train 2.4s
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OMNI-Test Laboratoriesg- wlC. (
Beaverion, OR

Run Notes
Client/Model: CEM Vermont Castings \\
Model: Century _ X

Project #: 259-S-12-3

© .7 Tracking Number: 861
. Run# _ 3 Date: _ 98-02-06
" TestCrew: _K. fHomsnl

OMNI Equipment ID"Numbers:

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW: (SETTINGS MUST BE
ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: _ FivEd
OpEN 0,750 7 | TERTIARY: A onlE
FAN: dw,—-f/é/

PREBURN SETTINGS AND ACTIVITIES

FAN | ADD | ADD
SETTING | FUEL | FUEL
CHANGE | +WT. | -WT.

. AIR (THERMO) CHANGES
PRIMARY/SECONDARY/TERTIARY

RAKE

TIME COAL

COMMENT

tEST  Se V.
< *ﬂ ' ¥ et Leve ot

P —_—

TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) , BYPASS: ~iA

FUEL LOADING Loadit by [ilS
DOOR: _ATAE wwtic 340 uin/

' PRIMARY AIR: Eg% Oped_suusil_Si0_sw,
=~ FrRavT fraupfy Set o tfest sefling

P ‘5;0 VA
View  Fam OTHER: Nape:
LEFT
DESCRIBE OR SKETCH TEST SETTINGS BELOW {SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: SECONDARY: _Fiwveon.
TERTIARY:  _Nowe
Stme Hs frove
FAN: o for 12 30 i,
Hoepn 00~ MHiylh fesercomelion
ot test.
Technician signature: // A %g_ﬁf : Date; _$-02-0%
Control No. P-SFAK-0004 (Run Notes).doc, Effective date: 12/22/2003 _ _ Page 1of 1
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7

OMNI-Test Laboratories, Inc. ( ‘
Beaverton, OR

' FUEL DATA

Client: CFM Vermont Castings
Model: Century
Project#: 259-8-12-3 Tracking #: 861

Date: _€-02-06 Test Crew: /5 + /%;?fw . . Run#: 3
OMNI Equipment ID #: .

FUEL LOAD PREPARED BY: 4, %@»M

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)

CALIBRATION: Cal Value (1) = 12% Actual Reading _ 2.0
Cal Value (2)=22% Actual Reading 22«0
Piece Length Readings Type
1 g 230 /20 201 z
2 ¥ n [3:2 2465 2068 REY
3 ft
1985 "
Length of cut pieces: d inches Pre-Bum Fuel Average Moisture: 20,5¢ 7/'
Time (clock): ©7i4$ _ Room Temperature (F): _7& Initials: /£
TEST FUEL
FUEL TYPE AND AMOUNT: 2 x4 3 4x4 2 '
AL TERLOAD WEIGHT: _/5:% ACTUALLOAD WHIGHT: __ & (2 4)
_ — 18 (4%
FUEL PIECE LENGTH: 6.0 __ 2 Towl

Time (cIocic): 075

MOISTURE CONTENT (METER —— DRY BASIS)

Room Temperature (F): ___?_C’_

PIECE READINGS IYPE
1 _ I3 179 Iz _z2xy
2 Y& /54 /96 20:! 2xY¥
3 Mis 2003 2&;6’ _.Z_xq_
4 it 1256 20l if eeof
5 204 = 92 20.3 _H R
6
7
8
9
10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __ /7,85 /

Initials: _/Z_

Technician signature: / [ % Wé’;yw

Date: ox-02-0(

Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, E_ﬁ%éﬁﬁg_ date: 12/22/2003

- Page I of 1
4-2¢8
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. Date: @s-cz-0t

e

OMN/-Test Laboratories, Inc.
Beaverion, OR .
Supplemental Data EPA 5G/5H

Client: CFM Vermont Castings
Meodel: Century
Project No.: 259-S-12-3

Tracking No.: 861
RunNo.:.__ 3 Booth: __ =&
Start Time: /2142 Stop Time:_/6i00

Test Crew: K. Morgan
OMNI Equipment #'s:

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: / Initial: ,
Final: _ M# Final,__/*

Calibrations: Span Gas COy _A/#_ O _A/H _ CO: 4 _ CODT): _af#

N2 Span | N;Span | N,Span | N, Span | Nz Span | Nz Span | Nz Span
Time
O: . / /,
CO, /1// £
CcoO
CO; (DT)
Stack Diameter (inches):
Air Velocity (ft/min): ~  Initial: Final: LS50
Scale Audit (Ibs.): Pretest: lo10 Post Test: 16:0
¢
Induced Draft: _ogetomt, o %Smoke Capture: /&
Pitot Tube Leak Test: Pre:  _gr@ 54 Y. te Post: _ 4@ 3.t "w. 2.,
Flue Pipe Cleaned Prior to First Test in Series: Date: 7-29-2¢ Initials:_ /&
Initial Middle - Ending
Pb (in. Hg) 29,39 2231 2% 26
Room Temp (°F) 42 g2 76
Technician signature: // //%29...— Date: __ g-02-0¢
Controfr No. P‘SJ'“.-AO-OOO5 {Suppleménéal Data EPA 5@).doc, .E.f.fecﬂv.fe date; 12/22/2003 Page 1 of 1
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- Model: Century
- CFM- Vermont Castings
62 Vermont Castings Road
A Bethel, VT 05032
Run 4
OMNI-Test Laboratories Inc. 4-30 of 4-47
L €erﬁﬁcaﬁorr?esﬂ?eport-dated‘-AugrzsﬁBB&"‘.‘.Omni(%“u{fsers\Tesﬁng\GFfﬁVerfﬂant'Gasﬁngs%%I%TCFM'(:’entiz"rjvlfi?:s-'—]?-—.‘i




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

CFM Vermont Castings
Century

258-5-12-3

861

4

08/03/06

Burn Rate

Average Tunne! Temperature
Average Gas Velocity in Dilution Tunnet - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

4112 kglhr dry

97 degrees Fahrenheit
14.2 feet/second
8579.7 dscffhour

Average Deltap 0.042 inches H20

Average Delta H 0.12 inches H20

Total Time of Test 290 minutes
AVERAGE

SAMFLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vim
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

Total Particulates - mn

Particulate Concentration {dry-standard)
Parliculate Emission Rate

Adjusted Emissions

43.10 cubic feet
76 degrees Fahrenheit
41.7 dscf

0.00021 grams/dscf
1.81 grams/hour
2.98 gramsfhour

4271 cubic feet
75 degrees Fahrenheit
41.2 dscf

85 mg
0.00021 grams/dscf
1.77 grams/hour
2.92 grams/hour

43.49 cubic feet
76 degrees Fahrenheit
42.2 dscf

9.1 mg
0.00022 grams/dsck
1.85 grams/hour
3.03 grams/hour

Difference from Average 0.05 grams/hour 0.05 grams/hour
7.5% of the average emission rate 0.22

Weighted Average Emission Rate Limit 4.10 grams/hour

7.5% of the weighted average emission rate limit 0.31

- Contrat bo  PLS5L

{Ts) TrelnSC-Emizeien-Cy s, Effactive. dets: 42809002

Results Are Acceptable

Page 1 of 1
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OMNI-Test Laborafories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tununel Particulate Calculations

Client Name: CFM Vermont Castings Equipment Numbers: Run#: 4
Model: Ceatury - Train #: 1
Project No.:  259-S-12-3 Date:  08/03/06
Tracking No.: 861
Sample Component Reagent | Filter#or Weights ]
‘ Probe# | Fisal,mg Tare,mg  [Particulate, mg
A. Front filter catch Filter D356 1184 1111 7.3
B. Rear filter catch Filter D354 117.7 1173 0.4
C. Probe catch Probe K 80663.0 806622 0.8
Total Pacticulate, mg : 85
Compt;nent Equations:
A Tront filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, mg
Analyst: // / %@, Dete: _ ¥-7-0C
! 7

Docuratit Contral No, P-SSX-0003, Efective Date: 8/7/2008

Page 1 of 1
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OMNI-Test Laboratories, Inc.

C

Final Laboratory Report - Method 5G Dual Train

Dilution Tunnel Particulate Caleulations

Run#:

Client Name: CFM Vermont Castings Equipment Niribers: 4
Model: Century Train #: 2
ProjectNo:  259-8-12-3 Date: _ 08/03/06
Tracking No.: 861
Sample Component Reagent | Filter#or Weights I
Probe#f |’ Final, mg Tars, mg [Particulate, mg
A Front filter catch Filter D355 132.0 1240 8.0
B. Rear filter catch Filter D317 113.8 1133 0.5
C. Probe catch Probe 2 76913.1 769125 0.6
Total Particulate, mg: 9.1
Component Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Analyst: ////%;I*' Dute: __ §-70C

Document Contral Mo P-SSX-0003, Effecive Date: 8772508

Page 1 of 1

4'.

3§

oF 4 - 4 ?Lab4'l-‘ﬂ:|'pz.>-d_;




,,,,,

OMNI-Test Laboraton‘es,(... iC.

Beaverifon, OR

Run Notes

Client/Model: CFM Vermont Castings
Model: Century '
Project #: 259-S-12-3

Tracking Number: 861

Run #: H Date: g-03-06

Test Crew: __ K. _Morgad

OMNI Equipment ID Numbers: ,
PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW: (SETTINGS MUST BE

ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: Fixep
L TERTIARY: Nowe
a)oé.u ©,3275 :
FAN: NOWE — Fotas
dop Frematon
PREBURN SETTINGS AND ACTIVITIES
' FAN ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME ‘ v SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | (o \of | oo | T COAL
-1"6 <1 <. \LF'!‘
,;O’O _ ¢ RU X ——tbevefleef
, TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDIGATE VIEW ANGLE) BYPASS: Ml
- FUEL LOADING_ Leoded by 65 sec.
DOOR: _ATAX i#, 50 Sec,
PRIMARY AIR: N S0 b
’\>_Z( f FRONT —o -
View e OTHER: Mol
LeFr

DESCRIBE OR SKETCH TEST SETTINGS BELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIELE)

PRIMARY: SECONDARY: __Fikep
TERTIARY:  _pone
Same Hs Avove -
FAN: N@d& - Fav ﬁf»uﬂ.emr/w/
Technician signature; /d %A//é?é, Date:  ¥-03-06
| Conirof No. P—S#AK—OOOJI (Run Notes).doo, Effective dafe -12/2.2/2003 o T Ffage 1oft
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- ‘,J OMNI-Test Laboratories, Inc.( (_
Beaverton, OR
FUEL DATA

Client: CFM Vermont Castings
Model: Century
-] Project# 259-S-12-3 Tracking #: 861

Date: _£-6%-0l ‘ Test Crew: K. ﬂ/omvd Run #: 5/
OMNI Equipment ID #: r |

2 FUEL LOAD PREPARED BY: _K. Womad |
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.
- PRE-BURN FUEL | !
MOISTURE CONTENT (METER — — DRY BASIS) )

CALIBRATION:  CalValue(1)=12% .  Actual Reading 1210 \

o Cal Value (2) = 22% Actual Reading 220 \
Piece Length Readingg Type
- 1 3 _fi 20.7 Zh6 207 zxY
- 2 g fi 20 5 20,5 2 b zxy
3 fi
. 20@ S Vz, . .
3 Length of cut pieces: inches Pre-Burn Fuel Average Moisture: 20,93 /
Time (clock): _© 720 Room Temperature (F): _ 7€ Initials: /£
__ TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4 x4 Z

CALCULATED LOAD WEIGHT: __ ¢ S.4 ACTUALLOAD WEIGHT; G 5 (2% 4)
| 18 (4x4
FUEL PIECE LENGTH: Re-gl 2-& " (% 160" /4¢3 Toml

IST CONTENT ER--D ASIS

BIECE READINGS ' IYPE

1 (42 1% 95 224
2 [12.9 2.5 126 Y. A

3 [T5 [2:0 9.5 zxd

4 _20:6 [2:.5 /9.2 %ﬁ{_

5 (7.2 [2:6 (2.5 axd

6 R

7

3
VVVV 9

10
_ OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __ /. S/ %

Time (clock): _©7{ 35 Room Temperature (F): __ 70 . Initials: ZZ
Technician signature: ’/ Z /./ Mr}r— Date: 08-03-Ob
_ ; Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page 1 of I
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OMNI-Test Laboratories, Inc.
Beaverfon, OR~

Client: CEM Vermont Castings
Model:

-

Supplemental Data EPA 5G/5H

Century

Project No.: 259-8-12-3

Date:

0¥ -03-06

Tracking No.: 861

Run No.:

Test Crew: K. Morgan
OMNI Equipment #'s:

Gas Analyzer Train Leak Check:

Calibrations: Span Gas COz: A{/lff Oq: /U/lf

Stack:
Initial:
Final:

. A

Start Time: _joies” Stop Time:_j4:55

Booth:

28

Dilution Tunnel (Method 5G Only):
Initial:

WL

Final;

WIH

CO: _afi__ COLADTY: _Mf

N2 Span | N2Span | NpSpan | NxSpan | N2 Span | N, Span | Nz Span
Time
Oy /
CO: N/H
CO
CO2 (DT)
Stack Diameter (inches): &.0
Air Velocity (ft/min).  Initial: <s0 Final: <50
Scale Audit (Ibs.): Pretest. 0.0 Post Test: /o0
Induced Draft: & %Smoke Capture: /00
Pitot Tube Leak Test: Pre:__o @ st"w., Post: # #32"we
Flue Pipe Cleaned Prior to First Test in Series; Date:  7-29-0¢ Initials:__/£
Initial Middie Ending
Pb (in. Hg) 29.30 29,35 29,38
Room Temp (°F) 22 73 75
Technician signature: //, %/%;9» Date: 2-03-0C
" Control No. P-SFAG-0005 (Suppferﬁentaf Data EPA 5G).doc, Effective date: 12/22/2003 _ Page. 10f 1
‘ - 4-38 OF 4-47




- Model: Century

CEM— Yermont Castings

62 Vermont Castings Road
; Bethel, VT 05032

Run 5
:
OMNI-Test Laboratories Inc. 4-39 of 4-47
= Ger&ﬁea#en-—?est—}{eport—c@rea%ugw&?@@&\\@mni021Users-kTesr-inglGFMa—Vermaﬁt—€asﬁ;1g3\2-59—-8—-lz%3—€}:ﬂf—€enW\259-S-12-3
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

CFM Vermont Castings
Century

259-8-12-3

861

5

08/03/06

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Ditution Tunnel - Qsd

Average Delta p
Average Delta M
Total Time of Test

2.68 kgihr dry

157 degrees Fahrenheit
18.7 feet/second
9140.9 dscffhour

0.053 inches H20
0.08 inches H20
130 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

Total Particulates - mn

Particulate Concentration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

Difference from Average

13.94 cubic feet
80 degrees Fahrenheit
13.4 dscf

0.00020 grams/dscf
1.87 grams/hour
3.06 gramsfhour

13.80 cubic feet
80 degrees Fahrenheit
13.2 dscf '

2.5 mg
0.0001M19 gramsfdscf
1.73 grams/hour
2.86 grams/hour

0.20 grams/hour

14.08 cubic feet
80 degrees Fahrenheit
13.6 dscf

3mg
0.00022 grams/dscf
2.02 grams/hour
3.26 grams/hour

0.20 grams/hour

7.5% of the average emission rate 0.23
Weighted Average Emission Rate Limit 4.10 grams/hour
7.5% of the weighted average emission rate limit 0.31
Results Are Acceptable
e = e . Gortd No, P-S5U-0001-{Dual Trln.~5G. Ervtisslon.Calairlekions) ods, - Effeciiva date: 4202005 Pagaiofi .. Runs. e
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ONNI-Test Laboratories, In.

Final Laboratory Report - Method 5G Dual Train

B - Dilution Tunnel Particulate Calculations

Client Name: CFM Vermont Castinps Equipment Nurnbers: Run#: 5

Model: Centwry. - “Train # 1

= ProjéctNo.: 259-8-123 Date: _ 03/03/06

Tracking No.: 861

L Sample Component Reagent | Filier#or Weights I
. Probe # Final, mg Tare, mg  [Particulate, myg

A. Front filter catch Filter D318 126.0 1237 23

= B. Rear filter catch Filter D325 111.8 1115 03

’ C. Probe catch Probe H 91534.2 915343 -0.1

Total Particulate, mg : 25

Component Equations:

. A. Front filter catch . Final (mg) - Tare {mg) = Particulate, mg

B. Rear filter catch Final (mg) - Tare (ing) = Particulate, mg

i . Probe catch Final (mg) - Tare (mg) = Particulate, mg

s At //, /£ %ﬂf% Dute: 8706

Dotument Control M. P-85X-0003, Effective Date: 8/7/2008 Page 1 of 1 Lab & Train 1xis
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(
OMNI-Test Laboratories, Inc.
Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name: CEM Vermont Castings Equipment Numbers: Run #: 5
Model: Century Train #: 2
Project No.:  259-8-12-3 Date:  (8/03/06
Tracking No.:
- Sample Component Reagent | Filter# or Weights |
. Probe # Final, mg Tare, mg  [Particulate, mg
“ . Front filter catch Filter D319 123.6 121.2 24
B. Rear filter catch Filter D326 128.4 127.2 12
C. Probe catch Probe K 92571.2 925718 -0.6
Total Particulate, mg : 3.0
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, mg
Analyst: /WM- Date: §-/7-0%
: o /
Document Cont-rc;l ﬁ-o-. Pﬁs-sx.ooos. Effective Date: 8/7/2006 - Pa.g.e 10f1 Lab 5 Train 2xls
4~44 BOF 4-47



OMNI-Test Laboratoﬁes,( 0.

Beaverton, OR
| Run Notes
Client/Model: CEM Vermont Castings

Model: Century
Project #: 259-5-12-3

" Tracking Number: 861

Run # s Date:  g-¢3-06&
Test Crew: K, #7eraan
OMNI Equipment ID Numbers:

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW: (SETTINGS MUST BE

ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: Fixen
TERTIARY: _Nowe
= u//y ﬁ/EAf
FAN: on_~ High
PREBURN SETTINGS AND ACTIVITIES
FAN ADD ADD
AIR (THERMO) CHANGES RAKE
TIME e SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -WT. COAL
L test Se ff ;n&v
£3 — | ¢ ——->Tt2
'72 — k _____.qL.'—V&//"/
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: At [
FUEL LOADING_Leadee/ by 70 Sec.
DOOR: A4k tepdil B.5 tmin,
PRIMARY AIR: Fully opun) TAurmtror of
FROMT —> tesds
View Frour
& fE o OTHER: NoNE

DESCRIBE OR SKETCH TEST SETTINGS BELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY:

Fully o o

Technician signature: // / %’ﬂr

SECONDARY: __ Fixep
TERTIARY: Nonre
EAN: GEE 157 30 uain,

on=-High Restailis oF fes.
Date: .8-03°05

Conirol No. P-SFAK-0004 (Run Notes).doc, Effective dale: 12/22/2003 ‘

Page 1 of 1
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a R OMNI-Test Laboratories, Inc. ( (
. Beaverton, OR _ -
FUEL DATA

.Client: CFM Vermont Castings

Model: Century
Project# 259-8-12-3 Tracking #: 861

_ Date: _§-©3-06 Test Crew: - /4 /@4) Run #: s
;. OMNI Equipment ID #: :

- FUEL LOAD PREPARED BY: M. /»%734/
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

a DIMENSIONAL LUMBER.
PRE-BURN FUEL
MOISTURE CONTENT (METER ——DRY BASIS)

CALIBRATION: Cal Value (1) = 12% Actnal Reading 1218
— Cal Value (2) = 22% Actual Reading ___Z2.&
i Piece Length Readings Type
L 1 g ft L 2oy 26l {70 2K Y

2 2 fi /7.7 2o /911 zZxH

3 g fi 2.6 245 23.6 z 2y
5@ 9"
i Length of cut pieces: inches Pre-Burn Fuel Average Moisture: 20,9 ‘/
Time (clock): _ /3 740 Room Temperature (Fy; 75 Initials: / K

TEST FUEL
) FUEL TYPE AND AMOUNT: 2x4 3 4x4 __ =
CALCULATED LOAD WEIGHT: __ /5.9 ACTUAL LOAD WEIGHT: el (2%x4)
1 ” 25 (4x4)
FUEL PIECE LENGTH: /6.0 /5.4 Total
MOISTURE CONTENT (METER — — DRY BASIS)
PIECE READINGS ‘ TYPE
_ 1 (7.7 [?: -3 /7.0 _J_./_&_‘L_
2 ze,0 203 zZ.5 ¥ x o
3 (25" 20, 5 2o z k4
4 206 Y A4 717 _z Ky
5 2hO 7l Zo7 z X tf
t .
7 4
F 8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 20.26/,
Time (clock): _ /375 Room Temperature (F): __£= Initials: _A
Technician signature: Vs 4 /Mf’;& Date: __8-23-94
Lj ¥ Control No. P-SEB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Pafefl of 1
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OMNI-Test Laboratories,{ ‘Inc. _
Supplemental Data EPA 5G/5H

Beaverion, OR

Client: CFM Vermont Castings

Model: Century

Project No.: 259-S-12-3

Date: &oz-066

Test Crew: K. Morgan
OMNI Equipment #'s:

Tracking No.: 861

Run No.:

-

_5

Booth:

Z38

Start Time: 17:30_ Stop Time:_/9:¥?

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: , Initial; )
Final: __ /% Final___ "/*
Calibrations: Span Gas CO2:_ a0z _wfs  CO: ~f_ CO(DT): _ay#
N> Span | N2Span | N> Span | N2 Span N, Span | N2 Span | Nz Span
Time
0O, .
CO;, N /A
co '
CO; (DT)
Stack Diameter (inches): &0
Air Velocity (ft/min):  Initial: Final: < g0
Scale Audit (Ibs.): Pretest: 20:0 Post Test: /2,9
Induced Draft: £ %Smoke Capture: £00
Pitot Tube Leak Test: Pre: o @ 2."we Post: _ £ @3.3"w:.
Flue Pipe Cleaned Prior to First Test in Series: Date:  7-24-0¢ Initials: 4
Initial Middle Ending
Pb (in. Hg) 2940 2992 27,42
Room Temp (°F) 74 75 7L
Technician signature: // %Ml{/@» Date: 3-03-0b
Controf No. P-SFAC-0005 (Supplemental Data EPA 5G).d§c, l:;ﬁe.ctive.da;e: 12/22../200.3; | _ .P.age 1of1
4 =~47 0F 4-31 >




7 Model: Century
CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032
- .
Section 5
= L4
Sampling Procedures and Test Results
OMNI-Test Laboratories Inc. 5-1 of 5-8
Ji %&ﬂiﬁeﬂtion~Test—Report—da:eda4ag'¢st-—2996%—\-\9:::;:i92‘.-Users‘.-Testr‘ng\GFMfVermonthastiﬁgsELS&S:Hr%{%’zMeenfur \259=5-12-3—
i _ .
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Model: Century
CFM—Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

INTRODUCTION

CFM — Vermont Castings retained OMNI to perform U.S. Environmental Protection Agency
(EPA) certification testing on the model Century wood stove. The Century wood stove is a non-
catalytic, freestanding, radiant-type room heater. The firebox is constructed of mild steel. The
usable firebox volume was measured to be 2.2 cubic feet. The stove is vented through a 6"
diameter flue collar located at the top of the unit.

The testing was performed at CFM — Vermont Castings’ testing facility in Bethel, Vermont. The
altitude of the laboratory is 573 feet above sea level. The unit was in good condition and was
assigned and labeled with OMNI ID #861. OMNI representative Ken Morgan conducted the
certification testing and completed all testing by August 3, 2006. The EPA was notified of the
testing dates in a letter dated July 14, 2006. A testing contract, including provisions for Random
Compliance Audit (RCA) testing, has been signed by Mark Champion of CFM — Vermont
Castings and is on file at OMNTs testing facility.

The Century wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60,

Subpart AAA — Standard of Performance for Residential Wood Heaters (Appendix A,

Methods 28 and 5G). Particulate emissions were measured using a Method 5G sampling train
consisting of two filters (front and back). The Welghted average emissions of the five test runs
included in the results indicate a particulate emission level of 3.5 grams per hour. Run #4, a fan
confirmation test run, was performed and was not used in the weighted average emission results.
Test runs were conducted in each of three burn rate categories (0.80-1.25 kg/hr, 1.25-1.90 kg/hr,
and maximum). Emissions for each of their individual test runs did not exceed the cap. The
Century results are within the emission limit of 7.5 grams per hour for non-catalytic affected
facilities manufactured on or after July 1, 1990, or sold at retail on or after July 1, 1992.

The wood heater was sealed after completion of testing in compliance with the EPA regulation
as follows:

* “DONOT TAMPER?” labels were placed on the door and all other openings.
[ ]

Plastic material sealed with “DO NOT TAMPER” labels and tape was wrapped around
the unit.

® The unit was sealed in a wood box constructed for the unit and secured with steel
banding.

* “DO NOT TAMPER? labels were placed on all outer surfaces of the box.

This report fs organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report.

OMNI-Test Laboratories Inc, 5-2 of 3-8

--Certification-Test Report dated August 2006-_\\Omni02\Users\Testing\C} EW/ews"f€aSt‘1gﬂ259-S I 2-3-CFM-Century\259-5-12-3~




Model: Century

CFM - Vermont Castings
62 Vermont Castings Road
Bethel, YT 05032 '

Table 1.1 — Particulate Emissions

Burn Rate Method 5G Emissions
| Run (kg/hr dry) {g/hr)
' 1 0.98 3.38
= 2 1.18 4.21
3 1.61 3.08
¢ ] 5 2.68 3.06
Weighted particulate emission average of four test runs: 3.5 grams per hour.

Table 1.2 — Test Facility Conditions

B Room Temperature | Barometric Pressure Air Velocity

CF) (Hg) (ft/min)

= Run Before After Before After Before After
1 74 74 29.47 29.39 <50 <50

'''' 2 72 74 29.40 29.40 <50 <50

3 82 76 29.39 29.26 <50 <50

5 78 76 2940 | 2042 <50 <50

- OMNI-Test Laboratories Inc. 5-3of 5-8
{““‘“‘“'M‘*Gerﬁﬁ;:a tior Test Reportdated Augnst 2666 WOt 2\ Users\Testing\CFM = Vermont Castings\259-5-12-3 CFM Cerntary\259-5-12-3



Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 035032

Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST

Run Prett_est Fus_.-l Wfaight Pretest M_oisture Coal Bed Weight
= (Starting weight in Ibs) (Dry basis - %) {lbs)
1 10.1 19.4 3.3
» 2 10.6 204 3.2
----- 3 13.5 20.6 . 3.5
| 5 20.7 20.9 3.5

Table 1.3.2 — Fuel Measurement and Crib Description Summary - TEST

. = Test Fuel | Firebox Fuel Loading
‘ - Wet Volume Density — Wet Fuel Moisture | Piece
;§ Basis (f%) Basis Content-Dry | Length | 2x4s | 4x4s
. Run | (Ibs) (Ibs/ft®) (%) (in) | Used | Used
1 14.6 2.2 6.64 196 | 160 | 3 2
- 2 14.1 2.2 6.41 20.0 16.0 3 2
3 14.2 2.2 6.45 19.9 16.0 3 2
5 15.4 2.2 7.00 20.3 16.0 3 2
- o OMNI-Test Laboratories Inc. 5-4 of 5-8

e Certification Test Report dated Zugust 2006 \Omuib 2\ Gsers\Festing\CFM=—Vermont Castings\2595-12-3 CFM Centmy\259-5-12-3 ——————————
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Model: Century

CFM— Vermont Castings
62 Vermont Castings Road
Bethel VT 05032

Table 1.4 — Dilution Tunnel Gas Measurements and Sampling Data Summary

Average Dilution Tunnel Gas Measurements
Length of Test Velocity Flow Rate Temperature
Run (min) (ft/sec) (dscf/min) (°F)
1 340 14.5 148.8 89.6
2 270 14.3 144.4 96.8
3 200 15.6 151.2 117.2
5 130 16.7 152.3 156.8

Table 1.5 - Heater Operation Data (Average Temperature Data)

Beginning Surface Ending Surface
Run Temperature Average® Temperature Average® Surface Delta T°
1 334.6 261.4 73
2 347.6 2696 78
3 385.0 303.2 82
5 4458 354.0 92
a. All temperatures are in degrees F.
b. Represents the difference between beginning and ending average surface temperatures,

OMNI-Test Laboratories Inc.

—Gertification Test Report dated August-20068OmnifA\ Users\Testing\CFM - Vermont Castings\259-5-12-3- CFM-Century\259-5-12-3

5-5of 5-8




Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel VT 05032

Table 1.6 — Pretest Configuration

' Fuel Removed
Run Combustion Air Fuel Added (Ibs) Time (min)
1 10.1 Ibs at start; no addition;
Fully Closed coal bed 3.3 ibs 0.3 83
o ' 10.6 lbs at start; no addition;
Open 0.375" coal bed 3.2 Ibs 0.0 90
3 13.5 Ibs at start; no addition;
Open 0.750" coal bed 3.5 lbs 0.0 90
5 ' 20.7 Ibs at start; no addition;
Fully Open coal bed 3.5 Ibs 0.0 74
Table 1.7 — Run Data
Average Dry | Initial (Induced) Average
‘ Burn Rate Draft Primary Air Setting | Run Time Draft
Run (kg/hr) (H-.0) (min) (H.O)
1 0.98 0 Fully Closed 340 -0.039
2 1.18 0 Open 0.375” 270 -0.046
3 1.61 0 Open 0.750" 200 -0.059
5 2.68 0 Fully Open 130 -0.073
OMNI-Test Laboratories Inc. 5-6 of 5—3
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Model: Century

CFM — Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

Table 1.8 — Test Configurations

Run

Five-Minute Startup

Combustion Air

Bypass: N/A.

Fuel Loading: Loaded by 104 seconds.

Door: Closed at 3.0 minutes.

Primary Air: Fully open until 5.0 minutes.

QOther: None.

Secondary: Fixed.

Tertiary: None.

Fan: Off for first 30.0 minutes; on Low for remainder of test.

Fully Closed

Bypass: N/A.

Fuel Loading: Loaded by 1.5 minutes.

Door: Ajar until 3.0 minutes.

Primary Air: Abruptly closed at 5.0 minutes.

Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: Off for first 30.0 minutes; on Low for remainder of test.

Open 0.375"

Bypass: N/A.

Fuel Loading: Loaded by 1.25 minutes.

Door: Ajar until 3.0 minutes.

Primary Air: Fully open until 5.0 minutes; abruptly set to test setting at
5.0 minutes.

Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: Off for first 30.0 minutes; on High for remainder of test.

Open 0.750"

Bypass: N/A.

Fuel Loading: Loaded by 70 seconds.
Door: Ajar until 3.5 minutes.

Primary Air: Fully open for duration of test.
Other: None.

Secondary: Fixed.
Tertiary: None.

Fan Off for first 30.0 minutes; on High for remainder of fest.

Fully Open

OMNI-Test Laboratories Inc.

Certification Test-Report-dutedAugust 2006: \Omni0\Users\Testing\CFM~=Vermont-Castings259-8-12=3—Cr i Century\259-5=123
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Model: Century

CFM— Vermont Castings
62 Vermont Castings Road
Bethel, VT 05032

TEST RESULTS AND DISCUSSION

A total of five test runs were performed on the Century wood stove. Four test runs were
conducted in the following categories and included in the weighted average emission level
results: two in the 0.80 to 1.25 kg/hr dry category; one in the 1.26 to 1.90 kg/hr dry category; and

one at maximum.

The weighted particulate emission level was measured to be 3.5 g/hr.

The proportionality results for all five test runs were acceptable. Quality check results for each
test run are presented in Section 2 of this report.

OMNI-Test Laboratories Inc. 5-8 of 3-8
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