TEST REPORT

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

MODEL: FP-12 WOOD FIREPLACE

Notice to reader: Our FP-12 wood fireplace was tested
as part of our Monaco 2008 firebox. Therefore,
the Monaco 2008 is referenced throughout the

attached test report.
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All data and information contained in this report are confidential and proprietary to Stove
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of the samples and to the comprehensiveness of the tests, examinations, or surveys made. The
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as expressly authorized by OMNI Test Laboratories, Inc. in writing,
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Stove Builder International

. Monaco 2008 ,
Test Dates: December 11, 2007 through December 13, 2007
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Model: Monaco 2008
Stove Builder Internationai
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- QUALITY ASSURANCE/QUALITY CONTROL

‘1 OMNIfollows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of
= Testing and Calibration Laboratories,” and the quality assurance/quahty control (QA/ QC)
. procedures found in OMNT's Quallty Assurance Manual

OMNTs scope of accreditation llncludes, but is not limited to, the forllowing:

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.

* To perform product safety testing as a “Certification Organization” by the Standards

+ Council of Canada (SCC). , :

s Serving as a testing laboratory for the certification of Wood heaters by the U S.
Environmental Protection Agency.

L This report is issued within the scope of OMNTs accreditation. Accreditation certificates are
available upon request.

OMNI-Test Laboratories, Inc, : o 2-2 of 2-65
Certification Test Repori dated January 2008: WOmnisrv\nsers\Testing\SBI - Stove Builder Internationa\338-5-68-3 Mowaco 200813 38-F-65-3 :
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OMNI-Test Laboratories; .

Beaverton, OR

Client: SBI
Model: Monaco 2008

Project # 338-F-68-3 Tracking #: 1161

Date: 1227

Test Crew. K Wospand

Sample Train# A4

Balance ID # OMN]| -

00023

Audit weight ID #: OMNI — 00131

Train assembled by:
ThermofHygro meter 1D #: OMNI -
(Balance audit mfr. std: 500 + 0.72 mg)

K.'Mﬂz«/ 7

Run #:

Dilution Tunnel (Method 5G) Analysis Wor‘kshe’e‘t

Weighing Record
Train Part , . ' . : '
Date Time Weight Audit RH% | Temp. Initials
(grams) (grams) (F)

Front Filter 24807 | (6330 LS 500 | 20 77 4
Lab 1D # L B ‘ _ ,
ID # : {20 | 0730 | s vsoor | 17 66 i e
Tarewt.  ./o4L '
D/T in desiccator

[Z={7-07 . 08;00
Preliminary wt.:

MISZ

Rear Fiter 12-1%-67 | 16530 i v 5ot 2o 77 y/4
Lab ID # , ' —
D # 2 IL-\“-"(V*W oq: %0 A6 T i1 (74 /é -
Tarewt. __ 118 '
D/T in desiccator:

{2-11-07 ogioa
Preliminary wt.:

185
Probe . ”
12-tg-01 | 16330 | 47/ §69Y 5001 2o 77 /-

Lab ID # ' :
Probe # i _
Tarewt. 171.8648 1247 | 0p:30 | 11,9693 | | soo! 17 bt L
Cleaned by:
D/T in desiccator:

12-17-07 o800
Preliminary wt.:

I74: 871/
Technician signature: /// Mf/f% Date: }a-/9-07
Control No. L-SF.é—C‘OM {Dual Train - Dilution T;unnei Method 5G Aﬁa{ysfs Worksheat). doc, Effect.fve date: 04/04/2007 : .Page Toft _
' - RN ' s 2=4° 0F 2«68




i OMN/-Test Laboratories ¢ _ :
. Beaverion, OR : :
Dilution Tunnel (Method 5G) Analysis Worksheet
o Client: SBI
- Model: Monaco 2008 .
Project #: 338-F-68-3 Tracking # 1161 .
e Date: tz-fr~o0y Test Crew: /{- Mﬁﬁéﬂad Run #: !
_ © Sample Train #: B - Train assembled by: K. Moryeee
; Balance ID# OMNI| - 00023 Thermo/Mygro meter D #: OKINI -
i Audit weight ID #:_OMNI - 00131 (Balance audit mfr. std: 500 + 0.72 mg)
I Weighing Record
- : - Train Part A rs ' . —
Date | Time | ‘voldht | Audit g Temp. | e
_ , (grams) | (grams) _ (F) ‘
] Front Filter ' szagor | #:30 321 oo 26 o A
Lab ID #
i ;S# T3 At o030 324 SO0t /7 e /h T
- ‘Tare wt. L1193 '
5 D/T in desiccator
i2- {167 O8;00
3 Freliminary wt.:
/32
Rear Filter 12-18-07 | 1£: %0 4231 E-1-1- =0 77 <
- Lab ID # ' . ' |
} 1D # 7 iz-19-07 | ©%:30 | 1232 560! /7 a7 A 1
;f Tarewt. _ 1zz4
= D/T in desiccator:
t2-{7-07 o100
_____ Preliminary wt.:
J232
S Probe
_ 12-1$:67 | 16330 | 103 7015 . 560/ 20 77 yz4
; Lab ID # : '
L | Probe # Z ,
Tare Wt. 1877425 {21707 | 09:30 |18T. 74916 | sp0/ /7 b | W ——
Cleaned by: - ' : :
D/T in desiccator:
iZ- 0707 o¥ioo
Preliminary wt.:
i 187, 7+4/32
" Technician sig_néture: // ;% //%?m Date: 121907
Conirol No. L-SFZ-0004 (Dual Train - Dilution Tunnel Method 5G Analysis Wo;'kshegf).o‘oc, Effective date: o%/awao_?' Page 1 df a ‘

2~%5  O0F2-65




OMNI—Tesz‘ Laboratories] . ' o | O
Beaverton, OR
Dllutlon Tunnel (Method 5G) AnainIS Worksheet

Client: SBI
Model: Monaco 2008
Project #: 338-F-68-3 Tracking # 1161

Date: 12.-iz-07 Test Crew; lf{ %@/Wl/ . Run#: Z
Sample Train# ___ A4 Train assembled by: _/f, fHorgsn
Balance [D # OMNI - 00023 Thermo/Hygro meter !D # OMNI -
Audit weight [D # OMNI — 00131 _ {Balance audit mfr. std: 500 + 0.72 mg)
_ Weighing Record
Train Part _ . .
Date | Time Weight Audit R/H % Temp. [nitials
, {(grams) (grams) (F)
Front Filter | P 192 500/ 30 _— /Z
Lab ID # : ' - ,
D# 5 |@i%-07 | of30 | s9/ , S0t /7 v /T
Tare wt. /042 '
‘BT in desiccator
12-41-07 0800
Preliminary wt.:
U133
Rear Filter e S A Y . 5001 20 77 A
Lab ID# |
Tare wi. 4232 '
D/T in desiccator:
12-17-07 o806
Preliminary wt.:
Probe o
1 15ra M:3o -} 138.08/8 ,sool 26 rard /- 4
Lab ID # :
Probe # i d _ _
Tare wi. ) 48,0815 12-10-01 | 0q:30 | /98,0915 . soo! r7 46 /4 -+
Cleaned by:
D/T in desiccator:
1z-11-07 OF:00
Preliminary wt.:
188, 0834
Technician signature; /// %»?-— _Date:_sz-/3-07
Control No.. L-SFZ-0004 (Dual rram-mur}on' Tunnsi Meihod 5G Analysis Workshost, dos, Effective date: 04/04/2007 Page 1 of 1

- 2=~6 O0F?2-685"



OMNlm_Tést Laboratories; . | : - i

Beavertor, OR _ o ' ' B _ ’
Dilution Tunnel (Method 5G} Analysis Worksheet

Client: SB| | |

Model: Monaco 2008 _
Project #: 338-F-68-3 Tracking#: 1161

Date: 1z-iz-07 Test Crew: /(. /”df?ﬁ/l/ . Run #: Z
Sample Train# _ B . Train assembled by: A\ Wﬁfﬁﬂ/d '
Balance ID #: OMNI - 00623 Thermo/Hygro meter 1D #: OMNI -
Auditr weight ID # OMNI - 00131 (Balance audit mfr. std: 500 + 0.72. mg)
_ Weighing Record
Train Part . . ‘
: ) Weight Audit 0 Temp. "
Date Time (grams) (grams) R/H % (F) Initials
Front Filter 12-18-07 | 16130 334 spos 20 o Y4
Lab ID# -
!S# ' 7 [-i1-07 | o7:%0 , /387 . Soof ‘7 3% s o
Tare wt. .12z ' ' '
D/T in desiccator
1z-17-07 ogio0
Preliminary wt.:
Wktid
Rear Filter. 12-t6-87 | tbi3a A2TZ L Sdot 20 77 e
.abh [D ‘
o = n1-07 |ot:30 | 272 | ser | 7 ee | MW
Tare wt. 1Z6Z : :
DIT in desiccator:
_12-17'07 {&iao0
Preliminary wt.:
AL2ZTL
Probe .
ta1s-67 | (6230 | 197.383L | . s00/ 20 77 V4
Lab ID# !
Probe # 5 ' , .
| Tare wt. jq7,3876 | #1107 | 0¥:30 1197, 35’3“/ LSOl /17 be | A 1—
Cleaned by: '
DfT in desiccator:
{2-17-07F ogiod
Preliminary wt
177. 3964
Technician signature: ///% Date: _ /2. 172-£7
Control No, L-éFz-ooo4 (Dual ]_".rain - Dilufion Tunnel Method 5G .lé\nafysis Warksheet). doc, Effective déte.' 04/04/2007 Page 1 of 17

2-7 oF2-6%



_ Beaverton, OR

.OMN!—TSSI‘ .Laboratories;' s

Client: SBI

Model: Monaco 2008 .

Project #: 338-F-68-3 Tracking #: 1161 . ‘

Date! 72-/2-07 Test Crew: /4 /%774/ Run #:

Dilution Tunnel _(Mé_thod 5G) Analysis Worksheet

Controf No. L-SFZ-0004 {Dual Train - Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 04/04/2007

-

3
Sample Train #; A Train assembled by: /4, Herpan/
Balance tD # OMNI - 00023 Thermo/Hygro meter D #: OMNI -
Audit weight 1D #: _ONMNI — 00131 {Balance audit mir. std: 500 £ 0.72 mg)
: ‘Weighing Record
Train Part - N
Date | Time | Jveight. | Audit f ppier | TEMD | iials
(grams) {grams) (F)
Front Filter 1Z2-19-67 | /L1 30 /083 LS00/ - 20 77 /<
Lab ID # "
D % = @AT07 09230 | jog7 , SOt /7 7 /4 —
Tarewt. __./0%8 '
- D/T in desiccator
{2-i71-07  08:00
Prefiminary wt.:
JSO78
Rear Filter ia-A%e7 | /30 | 1179 . 500! 20 77 |~
Lab ID # | | |
ES# o (2-19-07 | 09:30 | 1}77 500! ?‘Z’M L /L ——
Tare wt. TS
/T in dssiccator:
re=47-07 o8:00
Preliminary wt.:
TS
Probe - :
, 12-18-67 | Jbi30 | (88,2559 | .soor 20 77 /<
Lab D # ' '
Probe # 3 : ' .
Tare wt. _j8g,2558  |1#1707| 09:30 |/98,2557 | 5w/ '7 ¢e 74
Cleaned by:
D/T in desiccator:
/2-f71-07 08100
Preliminary wt.:
/88.257%
Technician signature: //,//%;é/m | Date: 121907

2

Page_ 1 0f 1
g “oF2-65



OMNI-Test Laboratoriés; >
Dilution Tunnrél (Method 5G) Analysis Worksheet

Beaverlon, OR

Client: SBI
‘Model: Monaco 2008

Project #: 338-F-68-3 Tracking #: 1161

/ﬁ/= /%iéfm/

Date: 12-12-07 Test Crew: Run #: 3

Sample Train# __ B Train assembled by: _#\ Morgan’

Balance ID # OMNI - 00023 " Thermo/Hygro meter ID # OMNI -
Audit weight ID #: _OMNI — 00131 (Balance audit mfr. std: 500 + 0.72 mg)

Weighing Record
Train Part ) , )
Date | Time | VVeight Audit RIH% | T8MP- | initials
, (grams) (grams) (F

Front Filter 67 | 830 | 124 .soo! 20 77 V74
Lab ID # ' ,

D # y 121907 | 09:36 | 1247 500! 7 A /el
Tarewt. __.s2j0

D/T in desiccator

l2-17-07  0gico

Preliminary \?'Qt;:
' —FAkD- .111/

Rear Filter i248-07 | Hi30 | jasH . 500/ 20 77 4
Lab ID # ' .
D # " 121907 |0%:30 | 1285 | zpor 7 e | £ ——
Tare wt. /250 '
D/T in desiccator:

1217107 0800
Preliminary wt.:

253

Probe - :

. 121807 | /6:30 | /86,0227 |  sp6/ 20 77 /<
Lab ID # '
Probe # b : , ' /
Tare wt._Jpg.iz2g _ |1#107 | 09130 | /94,1225 | | seot /7 e /L -t
Cleaned by:
D/T in desiccator:
42-17-07 ogid0
Preliminary wi.:

18K, 1 2HT

Technician signature: K/,//,%v}q«— _ Date: IR -0F
 Gontrol No. L-SFZ-0004 (Dual Train - Dilution Tunnel Method SGAnafysfs_ Worksﬁe'e:).doc_, Effective date; 04/04/2007 Page Toft
. . _ S L 2-~2 GgF 2«68



OMNI-Test Laboratories] .

' Beaverton, OR

Client: 5Bl
Model: Mohaco 2008

Project #: 338-F-6§8-3 Tracking #: 1161

HWlorgarl

Di'lution Tunnel (Method 5G) Analysis Worksheet

Date: {2-13-07 Test Crew: /A Run #: o
Sample Train# __A Train assenbled by: _K&\ HMergrin
Balance ID# OMNI - 00023 Thermo/Hygre meter 1D #: OMNI -
Audit weight ID #: _CMNI — 00131 (Balance audit mfr. std: 500 + 0.72 mg)
Weighing Record
Train Part . . .
Date | Time | .veight | Audit | o0 | TEMD |
(grams) {grams) | {F)
Front Filter /2-18-07 | /6id0 J25¢ | L sool 20 77 24
Lab ID# . -
D#_ e waor | o930 | L izsy | seol /7 b K
Tarewt. _./z22f
D/T in desicecator
IZ-17T-07 pR!0O
Preliminary wt.:
L2850
Rear Filter 12-18-87 | fpi 30 J26T . 50of 20 77 /L
Lab ID # | e
D# sidd 114307 | 0130 | 1270 , 500/ 7 G N/
Tarewt. /768
D/T in desiccator:
12707 Q500
Preliminary wt.:
S 266
-Prohe
y2-18-07 | 16:30 | 1147390 |  spor 20 77 V4
Lab ID # :
Probe# 28
Tare wt. 1/, 7334 12-19-07 | 0%:%0 N‘/.733‘7 . soe! 17 bl 74—
Cleaned by: ' : :
D/T in desiccator:
/2-17-07 ©Ogi00
Preliminary wi.:
L. 7501
Technician signature: | /{///%.?& Date: _ /2-¢9-07
 Conirol No. 'L-.SFZ-OOO4 {Dual Train - Dilution Turnel Method 5G Analysis Worksheet).doc, Effective dafe:. 04/04/2007 ' Page 1of 1
: L S . A 2-10 0F 2-69



OMNI-Test Laboratdries;_' S ‘ i
Beaverton, OR : .
Dilution Tunnel (Method 5G) Analysis Worksheet

Client: 5Bl :

Model: Monaco 2008

Project #: 338-F-88-3 Tracking # 1161

Date: 1z-/3-07 Test Crew: /A, Worzyﬂxj

Run #: ’7/

Sample Train# _ B Train assenibled by: __ A, ﬂfarym\/

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

Audit weight ID #: _OMN| — 00131 (Balance audit mir. std: 500 + 0.72 mg)
Weighing Record |
Train Part : . ' , _
/ Date | Time @V\’r-:%zt) ( gﬁ;g:ts) RH % T%_ff;p' Initials
Front Filter 2407 | %0 1263 soor | 2o 77 | X
Lab ID#
D# g s 21907 |09:3¢ | ./283 | ,so0e/ /7 e 74
Tarewt. /214 :
D/T in desiccator
12~17-07 oBico
Preliminary wt.:
250
Rear Filter 12-15-07 | 16:30 /183 S0/ 20 77 Y4
1Lab D # '
D# £i43 121G-07 | 97:30 | . /793 .soof /7 a4 A T
- Tare wt. 1153
D/T in desiccator:
iz-1-67 OB i00
Preliminary wt.:
183
-Probe - . : :
| wiseT | 6230 | i pfyy | so0r z0 77 yZ4
Lab 1D # ; '
Probe# 38
Tare wt. e/, p4zs #1407 | ovizo 1. 1430 |  soor 7 ¢h /T
Cleaned by: '
DIT in desiccator:
12-11-07 ©8.00
Preliminary wit.:
114144
‘Technician signature: /4//%2;4_ Date: = rtz-/9-27
chfrofNo.__L-SFz-ooo4 (Dual Train - Ditution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 04/04/2007 1Eiage 1 of 1 6 15



OMNI-Test Laboratories;
Dllut:on Tunnel (Method 5G) AnalySIS Worksheet .

Beaverton, OR

Client: SBI |
Model: Monaco 2008

sa

Project #: 338-F-68-3 Tracking #: 1161

Date: _1z2-/3-07 Test Crew: 4. /770@:,4.4/ Run #: 5
Sample Train #: A Train assembled by: K. Morgan/
Balance [D # OMNI- 00023 Thermof/Hygro meter ID #: OMNI -
~ Audit weight 1D #:_ OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)
Weighing Record '
Train Part : ) . ' _
Date Time Weight | Audit R/H % Temp. | Initials
{grams) (grams) (F)
Front Filter g0l |30 | pzz | Lseer | zo 77 /2
Lab D # - o - .
D # 3 P90 | 0930 | /723 , 5001 /7 i A -
Tare wt. 098 ' '
DIT in desiccator
(21107 pgis0
Preliminary wi.;
Sz
Rear Filter Reig-07 | lbido | jz22% <00/ 20 | 77 V4
Lab ID # | —
| D# L 1241q-07T | 0%:30 | 1228 S0t /7 bl VR
Tare wt. 2227
D/T in desiccator:
1z -1 7-27 O¥ 00
Preliminary wt.:
d223
Probe- '
1z-18-07 | jbi70 | 199 2083 | .s00r Ao 77 e
Lab ID # . o ‘
Probe # 7 - o
Tare wt. _ 199, 9084 \z-i9-0T | 0%9:30 [199.9085  Soe! '7 A /_Z ]
Cleaned by:
D/T in desiccator:
[Z-t7-67 08;:00
Preliminary wt.:
(18,9071
Technician signature: //, A 7% Date: __/2+7-07
- Control No. L-SFZ-0004 (Dual Train ] Ditution Tunnel Method éG Analysis Workshes!).doc, Effective dater 04/04/2007 - 1P§ge g I(:)f g : 5 ' 5



OMNI-Test Laboratories; . _ i
Beaverton, OF

Client: SBI
Model: Monaco 2008
Project #: 338-F-68-3 Tracking #: 1151

Dilution Tunne! {Method 5G} Analysis Worksheet

C Date: 1z-fzn-07 Test Crew: _ K, Ma{gw\) Run #:
Sample Train#: ___ B ' : Train assembled by: _&. #erpan/
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 . L '
. Weight Audit 0 Temp. "y
Dgte Time (grams) (grams) R/H % F) [nm;ls
Front Filter 124967 | /6380 1267 |, saor 26 77 /K
:,_Da?ﬁlD ’ /5 1219-07| o9i30 4267 5061 /7 o iz
Tare wt. /238
D/T in desiccator
12-11-01 0¥ 00
Preliminary wt.:
J2bo
Rear Filter [2-18-07 | 14750 W IAA ‘fook | zo 77 yZ4
:‘Sim # e 12407 | oF:30| 287 . Sool {7 A4 P74
Tarewt. _ ,/2¢7%
D/T in desiccator:
12-171-57 0800
Preliminary wi.:
1265
- Probe - =
1248-67 | 1330 (1796950 |  s00/ z0 77 | /£
Lab ID #
Probe # |{ 3% «
{ Tare wt. _iaa,0qqy7__ |'2#%97 (07230 1199:0950 | | s00s 17 | ¢l g
Cleaned by: :
DfT in desiccator:
1249-07__e8i00)L
Preliminary wt.. .
29.0367
Technician signature: //I//%;% ' Date: _ f2-(7-¢7

Control No. L-SFZ-0004 (Dual Train - Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 04/04/2007 o {’gge 5 Ef'é ' 65
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Model: Monaco 2008
Stove Builder International
1700, Léon-Harmel -
Ouébec (Québec), Canada

GIN4R9
Calibrations
-Methods 28 and 5G

ID# Lab Name/Purpose Log Name Attachment Type
362 Stopwatch Stopwatch ~ Sportline Calibration Log
373 TC Simulator T/C Calibrator Calibration Log
SBI-008 Temperature Data Logger : ' ' '
JSBI-012 Test Fuel Scale

SBI-014 | Platform Scale -

SBI-016 Moisture Meter

SB1-020 [ncline Manometer

SBI-046 | DGM-1

SBI-047 DGM-2

SBI-095 TC Simulator

SBi-102 Analytical Scale

SBI-103 DTM 200A.

SBI-104 Pitot

SBI-105 Magnehelic Gauge

Quebec Airport Barometer Readings

OMNI-Test Laboratories, Inc.

- Certificarion Test Report dated Janutry 2008: Wormnisrviusers\ TestinglSBI - Stove Builder International\338-5-68-3 Morace 20081338-F-68-3
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-OMN[ Envfronmenfél, fnd. ‘ o

- OMNI-Test Laboratories, Inc.

Beaverton, OR . (503) 643-3758

NIST Stopwatch Calibration, Time Proficiency Tes‘ting

Procedure and Data Sheet |

Date; | /51/&:}—@chnician: Midhelle. Dalmean g fgss O Fail

—_— .

A _ s A
NIST traceable stop watch OMNi Tracking Number: chLl LastCal: _2-1-@ &

Stopwatch to be tested for time proficiency OMNI Tracking Number: _com Ao — exo2b 22

1. Start the NIST traceable stopwatch; at a predetermined 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 intérva[s: 30.00 seconds, 10.00
minutes, and_730 minutes. , '

3. I[fthe 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 specific instrument utilized in the proficiency test. The proficiency is
valid for a period of twelve months, ' :

4. Archive the proficiency test data and infofmation, including the effective dafe and expiration

date of the proficiency, in the equipment record for the instrument involved.

) . . ’ .
w _
Target fime: 15.00 seconds #1 Measured time: BAIHBT  #2 Measured fime; 1% - T4 #3 Measured time: _{H- 7T 1
Target time: 30.00 seconds -~ #1 Measured time: 3o. 8% #2 Measured fime: 30.03 i #3 Measured time: 2 7- §O
Target fime: 10.00 minutes  #1 Measured time: 101 00. 2L #7 Measured tima: j0 : 0065 g3 Measured time: 15 % O€. 13

Target fime: 30,00 minutes ~ #1 Measured fime: 30 » &0. 60 #2 Measured time: 20 &0 243 Measured time: 2%, &0 S

Technician Signature_: zzz M’LJ\ Date: _ }- Bt-oF

2 19 UF_?_"_:6 5.
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OMMNI-Test Laboratories, Inc.

Thermal Metering System Calibration
Y and dH@

Previons Calibration Comparision

Page 1.0f 1

Meanufacturer: American Meter Company Date n/a Acceptable
Model: DTM 2004 dH@ Value n/a Deviation (5%)| Deviation
- Serial Number: 077264834 y Factor n/a 0 0.976
OMNI Tracking Ne.: SBLI-103 Acceptance Out of Limits
Average Orifice Average Gas
Meter dH@ Meter y Factor Current Calibration
0.000 0.976 Acceptable y Deviation 0.020
Calibration Date: 12/14/07 Maximum v Deviation 0.003
Calibrated by; Ken Morgan. Acceptable ¢H@ Deviation 0.200
Calibration Frequency: 6 Month - Maximum dH@ Deviation 0.000
Next Calibration Due: 06/13/08 Acceptince | Aucepta‘ole
- Instrament Range: 1.000 cfim
Standard Temp.: 68 oF ) Reference Standard *
Standard Press.: 29.92 "Hg Standard  |Model Standard Test Meter
Barometric Press.: 29,88 "Hg Calibrator |S/N 1
Signature/Date: Calib. Date 03-May-07
Calib. Value 0.9980 y factor (ref)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("Hg) 0.00 0.00 0.00
dH {"H20) 0.00 0.00 0.00
Initial Reference Meter 232.5 237693 243126
Final Reference Meter 237.643 24278 248478
Tnitial DGM 78.063 §3.393 38.957
Final DGM 83343  88.597 94.413|
Temp. Ref. Meter (°F), Tr 73.0 730 73.0
Temperamye DGM (°F), Td 73.0 73.0 73.0
Time (Minutes) 64.0 36.0 16.0
Net Volume Ref, Meter, Vr 5.143 5.087 . 3332
Net Volume DGM, Vd 528 5204 5456
Gas Meter y Factor Deviation {from avg
Orifiée L]
Oxrifice d[ {@, I)ewahotl (fmm avg.) 0.000 | ]l 0.000 0.000
where:
1. Deviation = |Average value for all Tuns - 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. 0317de/(Pb(Td+460))x[(Tr+460)xtlme)/Vr]"2
* Reference calibration is traceable to NIST through NIST Test# 40674, Kimble ASTM E1272
Gontrol No. C-558-0004 (Themnal Testing Dry Gas Meler Calitration) s, Effectiva Date: 11/06/2002 , DGN S81103
| B 2-21 0F2-65
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RAPPORT D’ESSAI EXHAUSTIE

Nom du client SBlinc. N° DU TICKET SAV/ORDRE DINTERVENTION

Emplacement unité Laboratoire N® du cl'ient sSBloi2

Marque/N® de modele Ohaus Explorer N° de série D019024982

Capacité 610.09 kg [ b Nb.Divisions 61000 Taille divisions g

VERIFICATIONS DES COINS

L’équipement de pesage mentionné sur le présent rapport a été verifié el/ou calibré en conformité avec la procéduré Meltler Toledo
Ré&f VPOO23IR, et la norme canadienne et/ou le manuel NIST N°., le cas échéant

Poids Appliqué: 5&\&{7_ Erreur permissive
4

Tel que frouvé Tel que remis
- % . Dans fa tolérance sans
s . h . .
Y2 A% W SO réglage - ]
[2] 3] ,
Dans [a tolérance aprés
s ] réglage []
3. (AN
1 17 I 1 A
J ] PJ Hors tolerance [
Essai Lecture tel Erreur: plus Erreur Lecture fel .
ptogressif Poids Appliqué |que frouvé ou moins (d) permissive (d)  {que remis Dans la ToléranceQIN
éro foog | fore. fe.o o~ 000 N []
7 _ I3 g
.8 <D, Oc, -2 ¢ Jold N L]
& o =
[ed-oq [C0, O¢ /¢0.& ¢ o N OO
_ _ 5500—\&9' S50 . ")i’ A g ol N i
MiTa?sé’ﬁﬁaIe* [oeo.%_, [eco 5y fodc.o g o0 N O
¥
DK, Qacf. e 3009.{;}-9 ol N[
£k | soen3y. ¥%9, 94 lo0 N LI
o k. (%X 8¢ (oco. o o0 N[O
: 7
Zéro ol N[

*Charge maximale uii

-, Dans la'tolérance sans réglage

lisé pour l'essai

]

CBSERVATIONS:

! a)L e L AL
5 feg

NUMEROS DDENTIFICATIONDES POIDS: | BP0 iS¢y K Tly _
N° du certificat de o _ DATE DETALONNAGE  © : PROCHAIN ETALLONNAGE
_Jtracabiité du poids: / FPOOYYS POUR CLIENT: / //7 . {POUR CLIEHT:
2

REALISER PAR:

/-éj{f‘/‘//f; @A{’Eéd’; B e

Nom du technicien {en lettfes capitales)

Signature du technicien

#cas échéant:

Noin du client (en lefires capitales)

Signature du c!r:enr

" VF0005IR 102, 04/05/01

'2 .23 OF2-68




RAPPORT D'ESSAI EXHAUSTIF

Nom du client SBlinc. N® DU TICKET SAVIORDRE D'INTERVENTION

Ermplacement unité lLaboratoire N° du client SBI014

Marque/N® de modéle Weighfronix WI-110 N° de série 29009

Capacite 500lb kg LI b x Nb.Divisions 10000 Taille divisions .05[b

L'équipement de pesage mentionné sur fe présent rappoit a'été vérifié et/ou calibré en conformité avec fa ,orocédure Mettler Toledo
Ref. VPOO23IR, et la norme canadienne et/ou le manuel NIST N°., le cas échéant

VERIFICATIONS DES COINS Poids Appliqué: 'DG!&; Erreur permissive
___‘j_.-.....h...,.‘m
Tel que trouvé _ Tel que remis
‘ . Dans {a tolérance sans
de o [T96 : ' reglage ]
2] B[ [3]
Dans la tolérance apres
oy 7506 réglage [
[7.7v @ 1 ]
L ] L J ] Hors tolérance [7]
Essai Lecture tel Erreur: plus Erreur Lecture tet
pragressif Poids Applique |que frouvé ou meins {d) permissive {d) que remis Dans la ToléranceO/N
Zéro 2o, gl | Lo, €0 h o d ' oll N[
L7 = :
Zf’c‘—ﬁr(p k ?)c? ?g‘ }:}» -~ 1 (ﬂ © D n L
(70 d”lq o000 k| 0(0 oll N []
Fo, caki, 9. 92k | ~14 oLl N[J
Charge O i
Maximale® /Co. oo L, ?éf, {8/« ~1 4 oLl N [
5 Ed - p
8o by 129.65 | ~1d o NI
Go kb | Gogek| of o} N[
4o ly “o. 9% K| _—1d ol wn (]
Zéro 1o |y Zo. ephk Q oLl N[l
*Charge maximale utilisé pour I'eSsai '
Dans la tolérance sans réglage ]
OBSERVATIONS: .
5o f - " ; Y Py = rj"i i -
ocifd e e ez (é{""‘“’ FEde 6'({”“’ ron Led o

HUMEROS DYDENTIFICATION DES POIDS:

| soe a

SY

N du certificat de
tracabilité du poids;

13809y

DATE D'ETALONNAGE
POUR CLIENT:

[ foin) Oy

PROCHAIN ETALLONNAGE
POUR CLIENT:

REALISER PAR:.

//! 7

(,-; = b2, ~lzé’//

/N

///

Nom du technicien (en lettred capitales)

Signdtute’du technicien

l’_e cas échéant

Nom du client {en laitres capitales)

Signature du client.

VFO0051IR.r02, 04/05/01

9-24 0F2-65
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RUBBER PRESSURE RELIEF
PLUG, PLUG WILL UNSEAT

(3) #6-32 x 3116 [4.76] DP

©4-1/8 [104.78] BOLT CIRCLE
FOR PANEL MOUNTING

_1/8 FEMALE NPT
HIGH PRESSURE

it

BULLETIN ND. A-27B

Magnehelic® Differential Pressure Gage
OPERATING INSTRUCTIONS

WHEN GAGE IS OVERPRESSURIZED

HOLES EQUALLY SPACED ONA  —effe— DO NOT OBSTRUCT. PROVIDES PATH FOR

—

- SPECIFICATIONS
Dimensions: 4-3/4" dia. x 2-3/16" deep.
Weight: 1 1b. 2 oz (510 g)
Finished: Baked dark gray enamel.
Connections: [/8” female NPT high and low
pressure taps, duplicated, one pair side
andd ane pair back.
Accuraey: Plus or minus 2% of full scale, at
TOF (21.1°C). (Modsl 2000-0, 3%;
2000-00, 4%).
Pressure Rating: 15 PST {1.03 bar)
Ambicnt Temperature Range: 20° to 140°F
{-7 10 60°C).
Standard gapge accessories include two
178" male NPT plugs for duplicate pres-
sure taps, two 1/8” male NPT pipe thread :
to rubber tubing adapters, and three flush
mounting adapters with screws,

Cautlon: For use with air or compatible
gases onfy.

For repeated over-ranging or high cycle rates,
contact factory.

Not for use with Hydrogen gas. Dangerous
reactions will pecur

.023 {.58] SPACE CREATED 8Y 4 SPACER
PADS WHEN SUURFACE MOUNTED,
RELIEF OF OVERPRESSURE.

1732
{1349 118 pEMALE NPT

: HIGH PRESS.
1] L TCONNECTION
(j 1/8 FEMALE NPT

L+~ LOW PRESS.
CONNECTION

CONNEGTION
1-3/4 1144
) [44.45]  ed-st/64 (3179 1
(\\ ~_d] [11583) - r
. o) 11
12
[32.70]
11116 ]  -UBFEMALE {532
jf1746]——1 —— NPT LOW [11.91]—™
- . PRESSURE
: 1-11/16
CONNEGTION 4 oo

S-:‘IE
L‘— A [120.65] i

2-25 0F2-6§
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MAGNEHELIC

Overpressure ~ Protection: Standard
Magnehelic pages are rated for a maximum,
pressure of 15 psig and should not be used
where that limit could be exceeded, Newer
models employ a-rubber plug on the rear
which functions as a relief valve by unseat-
ing and venting the gage interior when over
pressure reaches approximately 25 psig. To
provide a free path for pressure relief, there
are four spacer pads which maintain .0237
clearance when page is surface mounted.
Do not obstruct the gap created by these
pads.

1.Select a location free from excessive vi-
bration and where the ammbient terperature
will not exceed 140°F (60°C). Also, avoid
direct sunlight which accelerates discol-
oration of the clear plastic cover. Sensing
lines my be run any necessary distance.
Long tubing lengths will not affect accu-
racy -but will increase response time
slightly. Do not restrict lines. If pulsating
pressures or vibration cause excessive
pointer oscillation, consult the factory for
ways to provide additional damping.

2. Al standard Magnehelic gages are cali-
brated with the diaphragm vertical and
should be used in that position for maxi-
mum accuracy. If gages are to be used in
other than vertical position, this should he
specified on the order. Many higher range
gages witl perform within tolerance in other
positions with only rezeroing. Low range
Model 2000-00 and metric equivalents
must be used iir the vertical pusition only.

e
|
E
|

Locate mounting holes, 120° apart on a 4-
148" dia. circle, Use No. 6-32 machine
screws of appropriate length.

® INSTALLATION

- 4, Flush Mounting

Provide a 4-9/16" dia. opening in panel.
Insert gage and secure in place with No. 6-
32 machine screws of appropriate length,
with adapters, firmly secured in place. To
mount gage on 1-1/4"-2" pipe, order op-
tional A-610 pipe mounting kit.

5. To zero the gage after
instaltation

Set the indicating pointer exactly on the
Zero mark, using the external zero adjust
screw on the cover at the bottom. Note that
the zero check or adjustment can only be
‘made with the high and low pressure taps
both open to atmosphere.

Operation .
Positive Pressuce:Connect tubing from
source of pressure to cither of the two high

pressure ports. Plug the port not used. Vent
one or both lew pressure ports 10 atmos-
phere.

Negative Pressure: Connect tubing from
source of vacuum or negative pressure to ei-
ther of the two low pressure ports. Plug the
port not used. Vent one or both high pres-
sure ports to atmosphere.

Differential Pressure: Connect {ubing
from the greater of two pressure’ sources 10
either high pressure port and the lower to
either low pressure port. Plug both unused
ports.

When one side of the gage is vented in
dirty, dusty atmosphere, we suggest an A-
331 Filter Vent Plug be instailed in the open
port ta keep inside of gage clean.

A. For portable use of temporary installa-
tion use 1/8" pipe thread to rubber tubing
adapter and connect to source of pressure
with rubber or Tygon tubing,

B. For permanent instaltation, 1/4” 0.D., or

. larger, eopper or aluminum tubing is rec-
ommended. See accessory bulletin 8-10t
for fittings.

2-26 0F2-68
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MAINTENANCE

Maintenance: No lubrication or periadic
servicing is required. Keep casc exterior and
cover clean. Occasionally disconnect pres-
sure lines to vent both sides of gage to at-
mosphere and re-zero. Optional vent valves,
(bulletin §-101), should be used in perma-
nent instalations.

Calibration Check: Select a second gage or
manometer of known accuracy and in an ap-
propriate range. Using short fengths of rub-
ber or vinyl tubing, connect the high pres-
sure side of the Magachelic page and the test
gage to two legs of a tee. Very slowly apply
pressure through the third leg. Allow a few
seconds for pressure to cqualize, fluid to
drain, efc., and compare readings. If accu-
racy unacceptable, gage may be returned to
factory for recalibration. To calibrate in the
field, use the following procedure.
Calibration:

1. With gage case, held firmly, loosen bezel,
by turning counterclockwise. To avoid dam-
age, a canvas strap wrench or similar tool
should be used.

2. Lift out plastic cover and “O" ring.

3. Remove scale screws and scale assembly.

.Be careful not to damage pointer.

4. The calibration is changed by moving the
clamp. Loosen the clamp screw(s) and move
slightly toward the helix if gage is reading
high, and away if reading low. Tightcn
clamp screw and install scale assembly.

3. Place cover and O-ring in position. Make
sure the hex shaft on inside of cover is prop-
erly engaged in zero adjust screw.

6. Secure cover in place by screwing bezel
down snug. Note that the area under the
cover is pressurized in operation and there-
fore gage will leak if not propeely tightcned.
7. Zero gage and compare to test instrment.

- Make further adjustments as necessary,

Ordering Instructions:

When comesponding with the factory regarding
Magnehelic® gage problems, be sure 1o include
model number, pressure range, and any special
options. Field repair is not recommended; con-
tact the factory for repair service,

.Cc-pynght 2002 Dwyer lnstruments Inc.

Pnnted sn US.A. 6!02

Cautiom: [ hezel binds when installing, fu-
bricate threads sparingly with light oil or
wwlybdenwm disulphide compound.

Warning: Adempted field repair may void
your wierenty. Recalibration or repair
by the user is not recommended. For
best results, return gage to the faclory.
Ship prepaid o

Lwyer nsteuments, Inc,

At Repadr Dept.

162 tndizna Highway 212

Michigan City, IN 46360

Trouble Shouting Tips:

“Gge wort 't indicate or is sluggish.

1. Duplicale pressure port not plugged.

2, Diaphragm ruptured due to overpressure.
3. Fitings or sensing lines blocked,
pinched, or leaking.

4. Cover loose or “O’ring damaged, miss-
ing.

5. Pressure sensor, {static tips, Pitot tube,
cle,) improperly tocated.

6. Ambicnt temperature too low. For opera-
tion below 20°F (-7°C), order gage with
low temperature, (1.1} option.

*Pointer stuck-gage can't be zeroed.

1. Scale touching pointer,

2. Spring/magnet - assembly shifted and
touching helix.

3. Metallic particles clinging to magnet
and interfering with helix movement.

- 4, Cover zero adjust shalt broken or not

properly engaged in adjusting screw,

We generally recommend thul gages need-
ing repair be returned to the lactory. Parts
used in various sub-assemblies vary from
one range of gage to another, and use of in-
correct components muy cause improper
operation. After receipt and inspection, we
will be happy to quote repair costs before
proceeding.

Consult factory for assistance on unusual
applications or conditions.

Use with air or compatible gises ondy.
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. Bulletin D-3
Inclined and Vertical
Stationary Manometers

Operating Instructions and Parts List

?W!el:

Specify rmodel number if manometer as a prefix 1o above parl num-

bers. For example, scale for No, 200 Inctined manometer is designat-

ed as part no. 200-3. .

{ -1} Panel [ -6) Mounting Screw and

[ -2} Gage Body Washer

{ -3) Scale { -7) Molded MNylon

{ -4) Scale Screw and Connector-rapid shut off
Washer type

{ -5) Leveling Screw, Nut and { -B) 3/4 oz. botile Red Gage
Washer © Oil (ot shown)

1. Mount panel securely on a vertical surface, aveiding excessive
heat. (Temperatures over 135° will damage the gage.)

2. Vent gage 1o atmosphere.

3. With an inciined manometer, release level adjusiment screw,
center bubble between ¢ross hairs on spirit level and tighten level:
screw securely. :

4. Slide scale to zero mark lies directly behind oil meniscus, as
shown below. .

Align oil meniscus and the reflected image to eliminate parallax
error. :

5. Add or remove off as necessary.

3. Run cennection provided to left side of gage or plus (above
atmospheric) pressures, Connect to right side for minus {below
atmospheric) pressures. Cannect to both sides for differential
pregsures, as with a pitot tube.

CAUTION:

Use only Dwyer gage ol Clean with mild soap and water only.
Qther fiuids, solvents or cleaning agants may damags the gage.

DWYER INSTRUMENTS INC.
MICHIGAN CITY, IN 46360 U.S.A.

Copyright 2003 by Dwyer instruments inc. Printed in U.S.A. 5403 .
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AIR VELOCITY )
The total pressure of an air stream flowing in a duct is the sum of the static
or bursiing pressure exerted upen the sidewalls of the duct and the impact

_ or velocity pressure of the moeving air. Through: the use of a pitot lube con-

necled differentially to a manometer, the velocily pressura alone is indicated
and the corresponding air velocity determingd.

For accuracy of plus or minus 2%, as in lzboratory applications, extreme
care is required and the foliowing precautions should be chsarved:

1. Duct diameter 47

{8.64 mm] or greater. foute CORCANTR FIOT TUBE STANIDNS OHATED BY O
2. Make an accurate RIS

traverse per skeich B N
atright and average o o o &
the readings.
3. Provide smooth, ] o o a
slraight duct sections
10 diarmaters in U
langth both upstream o ° \
and downstream | ] R /ﬂ
from' the pifot tuba. Lot o o Cowtees
4. Provide an egg crate  tom o RS
typa straightaner U

upstream from the FOLKD BT

pitot s,

in making an air velocity check, sclect a location as suggested above, con-
nect tubing leads from both pitot tube connections to the manometer and
insert in the duct with the tip directed into the air stream. If the mancmeter
shows a minus indication reverse the tubes. With a direct reading manome-
ter, air velocities will now be shown in feet per minute. In cther types, the
manemeter will read velocity pressure in inches of waler and the core-
sponding velocity wil be found from the curves in Bullefin H-11. If circum-
stances do not permit an accurats traverse, center the pitot tube in the duct,
determine the center velocity and muttiply By a factor of .9 for the approwd-
mate average velocity. Field tests run in this manner should be accurate
within plus or minus 5%.

The velocity indicated is for dey air at 70°F (21.3°C), 289" Barometric
Pressure and a resulting density of .075=/cu. ft. For air at a temperature
other than 70°F, refer to the curves in Bulletin H-11, For other variations from
these conditions, coprections may be bassd upon the following data:

Air Veloeity=1096.7 '\}ET

where Pv=velocity pressure in inches of water
D=Air density in ths/cu, fi.
Air Density=1.326 x Pu
’ T

where Pu = Barometric Pressura in inches of mercury
- T = Absolute Temperature {indicated temperatura plus 460}
flow In cu. ft. per min. = Cuct area in square fest x alr velocity in ft.
per minute,
STATIC PRESSURE
In checking inlet and discharge fan and blower pressures, balancing ventila-
tion and dust collection systems, checking exhaust systems and simillar
instaflations, air velocities above 700 ft. per min. (12.81 kms/hr} can cause

an appreciable errar. it is recommended that the statlc. cannection of the .

pitol tube or a static pressure tip be used. In using the stafic pressure tip or
pifot tube, the tip should be dirscted inte the air stream. For permanent
installation, static pressure tips are recommended. If not avallable, make
connactions, enter the duct perpendicular to the air stream and finish off
fiush and srmooth on the inside, : ’
FURNACE DRAFT

Connect the terminal ube to the minus pressure gage opening and insert it
into the combustion chamber for over fire draft reading. If a drilled port is not
available insert through fire door but seal the crack. For last pass or smoke

+ pipe draft, connect inte the breeching on the furnace side of any draft con-

ol or damper. To determine draft Inss through the furnace, make connec-
lior as indicated for smoke pipe draft and add a second tube, connecting
the manameter differentially to the combustion chamber.
AIR FLTER TEST
To determine the pressure drop across an air filter, connect the manameter
differentially with one tubing from the downstreamn or blower side of the filier
to the right hand or minus pressure gage connection. Run the second tuo-
ing from the upstream side of the filler to the other gage connection. Use
static pressure tips if available, with the tips directed inta the air stream, to
eliminate possibility of error due o air velocity. Read the pressure drop
across the filter in inches of water and follow the filter manufacturer’s rec-
ommendations for filtter cleaning or replacernent.
FR# 30-440079-00 Rav.1
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Series 1605 Pitot Tubes ars designed to meet the need
of the environmental testing field for an inexpensive, yet
accurate and reliable way to measure the flow of particu-
late-laden air or gas streams. These pitot tubes use large
5/16" diameter staintess steal tubing for both total and stat-
ic pressures to avoid plugging. Versatiie 1/8” female NPT
connections enable use with any type of piping or tubing.
Two barbed tubing adapters are included for use with 3/16”
1.0, rubber or viny! tubing.

This instrument was built 1o allow measuremeant of flows by
the procedures detailed in U.S. Environmental Protection
Agency publication 40- CFR Change 1, Appfication A,

Method 2. For complete information, refer to that publica--

tion and the procedures contained within.

INTRODUCTION

The total pressure of a fiowing air stream in a duct or pipe
is tha sum of the static or bursting pressure exerted on the
sidewalls and the veloeity or impact pressure of the mov-
ing air. The difference between total and static pressue is
called velocity pressure, which can bs used to determine
the linear rate of air movement expressed in FPM (feat per
minute). A pitot tube has two {tubes arranged to sense both

pressures simultaneously. By connecting these two tubes-

differentially to a manometer, velocity pressure is indicat-
ed directly and the corresponding air velocity can be calcu-
lated after applying the appropriate correction factor
FOr maximum accuracy of +2%, as in laboratory appiica-
tions, care is required and the following recommendations
shouid be followead.

1. Duct diameter should be 4" or larger.

2. Point total pressure opening upsiream facing flow
and static pressure opening downstream pointing in
the direction of the flow. The faces of both openings
must be perfpendicular to the airflow.

3. Make an accurate traverse per drawings; calculate the
the velocities at each point and average thern.

4. Take readings in a smooth, straight duct section a
minimum of 8Y4 duct diameters in length upstream
and 1%z diameters downstream from the pitot tube.

Series 160S “S” Type Pitot Tubes

Bulletin H-12

EQUAL CONCENTRIC FITGT TUSE STATIONS (NGICATED BY O
AREAS

A

o 4 a} (1 o [
=} 'i' Q \ (o]
! W\Ps
CENTERS OF 1664 EGUAL CENIERS
OF THE RECTANEgSULAR OF AREAS
AR

AREA H
£0UAL CONCENTRIC
AAERS

ROUND DIKT RECTANGULAR DLECT

FiG. 4 — TRAVERSE ON ROUND AN SGUARE DUCT .AREAS

TAKING AIR VELOCITY READINGS

To measure air velocity with & Series 1608 Pitot Tube, make
a 13/16" (20 mm} opening in side of duct. Permanent-
mount models require a 1" femate NPT opening. Note: per-
manent mounting is not recommended with insertion
lengths over 24761 cm} duea to risk of excessive deflection.
Connect tubing from total pressure port o high pressure
side of manometer and from static pressure port to the low
pressure side. If reading is negative, reverse connections.

Make a series of readings traversing the duct in horizontal
and vertical planes. Using velocity pressures recorded at
sach location, calculate velocities and average them for
final velocity value. If circumstances do not permit or
require an accurate traverse, cenier the pitot ube in the
duct, determine the pressure differential (velocity pressure),
calculate actual center velocity, and multiply this value by
0.8. Tests run in this manner should be accurate within
+5%.

CALCULATING VELOCITY
Air Velacity = 1096.2 (Cp) \ f Py
where: D

Py = Sensed pressure difference (velocity
pressure) in inches of water column

Air densily in Ibs./ft.3 (dry air = .075)
Pitot tube coefficient: 0.84

3]

Air Density = 1.325 X 'iBT__

Pe = Barometric pressure in inches of
. mercury
T = Absolute Temperature (Indicated

Temperature in °F plus 480}

Flow in cubic feet per minute equals duct cross éectional
area. in sguare feet x air velocity in feet. per minute.

With cry air at 28.9 inches of mercury, air Qelocity can

be read directly from

temperature correction charts on
reversa. : : :




AlR VELGCITY IN FEET PER MINUTE

AIR VELOCITY IN FEET PER MINUTE
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Read Button

Calibration

Check Button Species Button

J-2000 FEATURES

B Resistance technology recognized worldwide as the most
accurate method for measuring moisture

> 6% to 40% moisture range

B Digital readout

P Averages up to 1090 accumulated readings

P~ Built-in correction for 48 different species

P Built-in temperature compensation both Fahrenheit
and Celsius

P Proven microcontroller circuit for increased reliabifity

and accuracy
P Easy one-hand operation
b Includes (1) 9-Volt Battery
P Includes sturdy carrying case
> One-year warranty .
P Gver fifty years of proven quality, accuracy and service

BEFORE YOU BEGIN
Button Functions L
@ READ BUTTON - Reads the Percent Moisture

Content value {%MC), corrected for temperature
and species.

@ CALIBRATION CHECK BUTTON - Checks
meter calibration. I also displays the average
of up to 100 accumulated readings; displays the
maximum stored reading; erases the readings.

@) SPECIES BUTTON - Sets the species code

for the wood you are using. Species are numbered
from 1 to 48 and are listed on the Species
Code Chart. This button also acts as a scroll
key, depending on the function.

@ TEMPERATURE BUTTON - Sets the wood
temperature and changes the temperature
mode (Fahrenheit or Celsius). This button also
acts as a scroll key, depending on the function.

CHECK CALIBRATION ()

Press the calibration check button 9 and read button a '
simultaneously. Meter is in calibration if it dispfays 12%
(+ or-.2).

If you checle the calibration and the meter does not display
12% it is-likely an indication of a low:battery. IT this occurs,
change the battery immediately. Continued use with a low
battery may cause the meter to go out of calibration. If you
have a fresh battery and the instrument still does not indicate
a proper calibration, return it to DELMHORST for service.
See “Service for your Meter” section.

When the battery is removed and then reconnected, the
meter displays its software version for one secend and then
turns itseif off. After replacing the battery, you must reset
the meter as described in “Resetting the Meter” section.
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SET SPECIES @)

The J-2000 defaults to Species Code #1 - Douglas Fir - the
USDA standard and basis for alf calibrations. Because the

.. electrical characteristics of different species vary, all species
read differently at the same moisture content. For this reason

you nzed to adjust for species. If you are working with a

species dther than Douglas Fir, set the species code using the

species button @), and the meter will make the necessary

corrections. -

b-To change species press the species button @ The meter
will display the current species code for one second.

B-To scroll forward through the species fist hold the species
button @ while the current species code is displayed and
scrobl 1o the species number desired,

" p-To scroll baﬁkwa:‘d through the species list, press and hold

the temperature button within one second of pressing
the species bution @). Release the species button &P and
continue to hold the temperature button (4] and the
species number will decrease. .

B When scrolling in elther direction, release the button to
stop at your desired species.

If you prefer to make manual corrections, a species correction
chart and temperature slide rule have been provided. Be sure to
set the meter to the #1 species code, Douglas Fir, and the
temperature to 70°F when making manual corrections.

The J-2000 can be used to tast more than just wood. It will also
give a relative reading on plywood, 0SB, particleboard and MDF
or can be fitted with a 26-ES slide hammer for specific
appiications. Call Delmhorst af 800-222-0638 of e-mail
info@delmharst.com for information on how to interpret the
readings for other materials. '

Species Code Ohart

CODE/ SPECIES

CODE/ SPECIES ‘
1 Fir, Douglas 25  Magnolia
2 Pine, Southern 26 Mahogany, African (also Khaya)-
3 SPF 27 Mahogany, Honduras
4 Alder - 28 - Mahogany, Philippine
5 Apitong 29 Maple, Hard/Soft
6 Aspen 30 Meranti, Dark Red
7 Ash, White 31 Oak, Red
8 Basswood 32 Dak, White
9 Birch 33 Pecan
.10 Cedar, Eastern Red 34 Pine, Lengleaf
11 Cedar, Incense 35  Pine, Ponderosa
12 Cherry 36 Pine, Shortleaf
13 Cottonwood 37 Pine, Sugar o
14 Cypress 38 Pine, White
15  Elm, American 39  Poplar, Yellow o
16  Fir, Red . 40 Ramin
17 Fir, White 41 Radiata Pine e
18 Gum, Black 42 Redwood
19 Gum, Red 43 Spruce, Sitka L
20 Hemlock, Western 44 SPF, COFI* '
21 Hackberry 45  Teak o
22 Hickory “46  Virola
23 'iKeruing 47 Walnut, Black
24 Larch 48  Western Hemlock - COFI*

*Species and temperature correction data for beth Western Hemlock-
COFI (code #48) and SPF-COF! (code #44) were developed by COFI.
When comparing readings between the model RDM-2/COF] ar the
RDM-25/COFI, used with type 26-E electrode with insulated pins,
and the J-2600, be sure both meters are set to 2-pin electrode
(insulated pins).
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SET TEMPERATURE @

The J-2008 defaults to a temperature of 70°F. As wood
temperature increases, its electrical resistance decreases and
indicated moisture content rises. Lower wood temperatures
result in lower indicated moisture content. A correction is
necessary If the wood temperature is outside the range of
50°F (10°C) to 90°F (32°C). Set theé temperature accordingly
and the meter will make the correction.

¥ To change temperature press and ¢elease the temperature
button @ The meter will display the current termperature
for one second.

b To scroll forward through the temperature settings, press
and hold the temperature button @ while the current
temperature is displayed.

P To scrofl backward press and hold the species button @

* within one secand of pressing the temperature button €.
Release the temperature button @ and continue to hold
the species button 9 and the temperature will decrease.

P When scrolling in either direction, release the button to
stop at the desived temperature.

Set Temperature Mode ;¥ a 32°¢

»To change from Fahrenh'eit to Celsius mode or Celsius to
Fahrenheit mode press the temperature button @

b~ Press the calibration check button @ within one second
and release when you are in the mede naeded.

b-The meter will display the current temperature setting in
the new mode and will wait one more second until shutting
off so that you may change the temperature value as
described above. ’

If the meter is in Fahrenheit mode, the letter “F** will display
in the left-hand corner. I it is in Celsius mode; no letter will
appear in the display. '

In the Fahrenheit mode, the temperature will change in

incrernents of 52F. In Celsius, the temperature will change in

increments of either 2°C or 3°C depending on its conversion
from Fahrenheit. If you desire a reading closer to your
temperature for greater accuracy, we have included a temper-
- ature correction slide rule. This will give you correction values
.for your meter readings in small gradual increments.

In the Fahrenheit mode, the temperature value will display in
whole numbers. In the Celsius mode, positive values will display
in whole numbers; negative values will display with a decimal
‘point and a “-* sign in the left-hand corner. (i.e.: -17.0)

SET PIN CALIBRATION

The basic factory calibration of the J-2000 is for use with.
uninsulated. pins — either the integrai pins @ or with an
optional external electrode, such as the #4-E. The difference
in readings between insulated and uninsulated pins is small
below 10% moisture content. The difference increases as ‘
moisture content increases above 10%. When using an efectrode
with insulated pins, such as the 26-ES, you can change the
calibration to compensate for this difference.

b To change the pin setting, press and release the species
button @, then press the calibration check button
within ohe second.

b The meter will display the current pin calibration as either
222 for insulated or 444 for uninsulated pins.

B If you continue to hold the calibration check button @,
the meter will change pin calibration. The new calibration

* will remain in “memory” until you change it again, or
you rermove the battery.

TAKING A READING

The contact pins @ provided are best for stock up to 6/4.
On stock over 6/4 or for hardwoods over 4/4 we recommend
using a remote probe such as the 26-ES ram-type electrode.
Mount the 26-ES directly to the external connector @ .
See additional information under the “Pin Talk” section.

b Remove the protective cover to expose the pins. Check’
that the contact pins @ are firmty hand tightened.

b To take a reading, align the contact pins @ parallel to
the grain and push them to their full penetration into the
wood, if possible. Insulated pins read only at the £ip and
can be driven to the desired depth.

P Press the read button @ and read the moisture content
on the meter scale. The meter displays the %MC for
two seconds.

P To add a reading to the sum of ail the previously stored
readings, release the read button @ within 2 seconds.
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INFORMATION ABOUT
YOUR READINGS

Readings below 6% will be displayed as a numeric value,
(-##.4), and will not be added to accumulation. A reading
below 6% which is due to temperature and species adjustments
will he shown as a numeric value with no minus sign and this

- reading will be added to the accumutation.

Readings above 40% are always dispiayed as 999 and are
nat added fo the accumulation.

Thé meter will accumulate up to 106 readings. After all 100
readings are stored it wiil not add new readings until the
memory has been cleared. [t will also continue to display
the average of all 160 readmgs as a reminder that the mem-
ory is full.

When taking and storing readings for a specific wood
species, be sure to “clear” the meter before maving on to the
next species if you do not want to group all of the readings
together.

TO CHECK ACCUMULATED
READINGS

This feature allows you to view the total number of all
accumulated readings, the average of those readmgs, and the
highest stored reading.

b To view the readings press and release the calibration
check button @ First the meter displays the number of
accumulated readings for one second, then the average of
those readings for two seconds. Then it displays the highest
stored reading for two seconds. The total “cycle” time is
five seconds.

BTo erase readings hold the calibration check button @
dowr_n for 5 seconds. All accumulated readings will be
erased and the meter will display “0".

' TO RESET METER

P~ Press and release the calibration check button §@).
P Within one second press the species button @

" B-The meter wilf reset itself and display “170” to indicated

Species #1 (Douglas Fir} at 70°F. All of the readings in
memaory will be cleared.

PIN TALK

There are two types of contact pins - uninsulated, which were
provided with your meter, and insulated. When using uninsufated
pins, push them in to the wood to their full langth, if possible.
This will give you the highest measured reading. Insulated pins

. read only at the tip and can be driven to-a desired depth to

gather shell and core (gradient) information. Additional types
and Jengths of both the insulated and uninsulated pins are
availabie for specific applications.

CARE OF YOUR METER
To keep your meter in good.wor.king order:

P Store your meter in a clean, dry place. The protective
carrying case provided is an ideal storage place when the
meter is not in use. i

P Change the 9-Volt battery as needed. Continued use with a
low battery may cause the meter to go out of calibration.

P Change contact pins as needed. Keep contact pins hand
tightened. .

P Clean the meter and contact pins with any biodegradable
cleaner. Use the cleaner sparingly and on external parts
only. Keep cleaner out of the external connector

B Rermove the battery if the meter will not be used for.one
month ot langer.

- —_— . v s e e
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SERVICE FOR YOUR METER

P Pack your meter securely. Enclose a purchase order or |etter
with & brief description of the proklem.

B There is no need to call us for a return authorization number
if you are within the U.S. Customers outside the U.S. must
contact us for mere specific instructions prior to returning
a meter.

P Inctude your name, address, daytime phone and fax
‘numbers or e-mail address. If you believe the meter is
under warranty, please provide the original safes slip or
invoice.

P Ship via UPS, Express Mail, Priority Malil, or any

overnight courier who provides prompt service. Do not use
standard parcel post.

»Insure your instrument for its full value and ship prepaid. -
We are not responsible for damage in transit.

P We do not accept COD shipments or cover any incoming |
freight or duty charges on returned merchandise

ib'_l'urr]aroua’ld time on repairs is approximately two weeks.

B-We will call you with an estimate if you specifically request

one, or if we determine that the meter may be too costly
to repair. i

b Non-warranty repairs will be returned via UPS/COD unfess
you have aleeady estabtished other payment terms. There
is no COD service outside the U.S. To pay by credit card, -
include the card number and expiration date with your
repair. We accept Visa/MasterCard, American Express,
and Discover.

- Warranty repairs will be returned at no charge if shipped
within the 8.5. via UPS Ground Service. Freight charges
for expedited services (i.e., Federal Express, UPS/2 Day,

UPS/1 Day, etc.) are the customer’s responsibility and wit
be charged as per the above terms.

WARRANTY

Delmhorst Instrument Co., referred to hereafter as
Delmhorst, guarantees its J-2000 meter for one year from
date of purchase and any optional electrodes against defects
in material or workmanship for 20 days. I, within the-
warranty periad, you find any defect in matertal or workmanship
return the meter following the instructions in the “Service
for Your Meter” section. This limited warranty does not
cover abuse, alteration, misuse, damage during shipment,
improper service, unauthorized or unreasonable use of the
meter or electrodes. This warranty does not cover hatteries
or contact pins. If the meter or any optienal electrodes have
been tampered with, the warranty shall be void. At our -
option we may replace or repair the meter.

Delmhorst shall not be liable for incidental or consequential
damages for the breach of any express or implied warranty
with respect fo this product or its calibration. With proper
care and maintenance the meter should stay in calibration;
follow the instructions in the “Care of Your Meter” section.

Under no circumstances shall Delmhoest be liable for any
incidental, indirect, special, or consequential damages of any
type whatsoever, including, but not limited to, lost profits or
downtime arising out of o related inv any respect to its
‘meters or electrodes and no other warranty, written, oral or
imglied applies. Delmhorst shall in no event be liable for any

breach of warranty or defect in this product that exceeds the

amount of purchase of this product.

The express warranty set forth above constitutes the entire
warranty with respect to Delmhorst meters and electrodes
and no other warranty, written, oral, or implied applies. This
warranty is personal to the customer purchasing the prod-uct
and is not transferable. ' ’

11
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METER

GS WITH NON-INSULATED PINS

*Meter readings taken with 26-E 2-pin electrede. Do not apply 2-pin correction.

**5PF correction based on 2-pin 26-E reading with insulated pins.

Lodgepole Pine_r
Alpine Fir

It is based on USDA/Forintek data and can be used for the following species:

240 oF 2. 65

READIN
SPECIES 71 8 "9 0. 12 14 16 18 20 22 1 74
ALDER 8 9 10 11 13 15 17.5 195 | 215 24 27
APITONG 8 9 10 11 13 15 17 20 2z i 24t a7
_ASPEN 7 8 9 10 115 13 15 16.5 18 20 o2
ASH, WHITE 6.5 7.5 8 9 il 13 14.5 16 18 195 ;21
BASSWO0OD 1 8 8 9 10.5 - 13 15 17 19 205 | 22
BIRCH 8 9 10 - 11 13 15 17 19 215 © 235 | 255
CEDAR, EAST. RED 8 9.5 | 105 | 12 14 17 19 21 23 25
CEDAR, INCENSE 7 B 95 1 105 12.5 15 17 19 2123 |25
CHERRY 3 9 10 11 13.5 15.5 18 20 22 24 i
COTTONWOOD 6 7.5 8.5 9.5 12. ia 15 17 195 .21 | ~
CYPRESS 7 3 9 10 12 14 16 18 195 | 7215 | 235
ELM, AMERICAN 7 7.5 B g5 10 1.5 13 15 16 18 19
FIR, DOUGLAS 7 8 9 16 12 14 16 18 20 ° 22 24
FIR,RED 7 8 10 12,5 15 17 19 21 23 25
FIR, WHITE 8 9 9.5 10.5 12.5 15 17 19 21 23 25
GUM, BLACK 7.5 9 10 11 13 15 16 18 19 20.5 22
GUM, RED 7 8 9 10 i2.5 14.5 165 .. 19 ¢ 205 | 225 | 24
HEMLOCK, WESTERN _ 7 8 9 10.5 13 15 AT A9 1205 22 i 235
HACKBERRY 7 8.5 9 9.5 12 13 15 17 18.5 20 22
HICKORY 8 8.5 9 10 11 12.5 . 14 15.5 17 -19 20.5
KERUING 8 | 9 10 1 13 15 17 20 22 24 27
LARCH 75 I g9 10 - 11 13 15 17 19 23 23 25.5
MAGNOLIA 7.5 ’ ' 10 115 14 16 17.5 19 21 22.5 24,5
'MAHOGANY, AFRICAN & . 95 12 15 17 19.5 22 24 26 28
(ALSQ_KHAYA) I R S P )
MAHOGANY, HOND. 7 8 9. 10.5 125 C145 0 16 A8 195 | 2L5 | 225
MAHOGANY, PHIL. ___ & 7 7.5 g | 95 1. 11 i 13 & 1a | o155 2 -
MAPLE, HARD/SOFT 8 9 9.5 10 12 4 . % 18 | 20 225 | 25
MERANTI, DARK RED 8.5 9.5 10.5 115 125 | 16 |18 i 205 | 225 245 | 265
DAK, RED 7 8 9 10 12 14 16 18 | 20 2 2
0AK, WHITE 7 5 8.5 9.5 11.5 13.5 15 37 | 185 - 20 22 -
PECAN &5 8 95 | 11 12.5 14 16 17.5 19 .22 i 24
PINE, LONGLEAF &8 8.5 10 11 13 15.5 17.5 19.5 21 23 25
PINE, PONDEROSA 7.5 8.5 10 11 13.5 15.5_| 17.5 19.5 2L | 23 | 255
PINE, SHORTLEAF 7.5 9 10 11 13 15.5 17.5 195 [ 215 : 235 | 25
PINE, S0. YELLOW* . §_ 9.5 10.5 12 14.5 16.5 19 21 23 25 28
PINE, SUGAR 7 8 "9 10 12 15 17 19 21 23 25
PINE, WHITE 7 8 9 10 13 15 17 19 21 23 25.5
POPLAR, YELLOW 8. 85 | .10 | 11 13 | oass 4o owrs | a9 | 22 24 | 26
RAMIN 7 8 9 10 11 13 5 1 16 18 20 2
RADIATA PINE 0 11 11 12 14 16 18 20 23 25 27
REDWO00D _ 7 8 9 10 12 13.5 15 17 19 22 24
SPRUCE, SITKA 7 8 9 10 12.5 145 17 19 21 23.5 26
SPE** 9 10 115 13 155 | 18 20.5 23 25 28 30
SPF/COFI 8 9 10 11 13 15 17 19 21 23 25
TEAK 7 85 | 9 11 12 14 15 17 18.5 20
VIROLA 6.5 8 9 11 12.5 14 | 16 ! 18 18.5 20.5
WALNUT, BLACK 75 , 85 9.5 105 12.5 145 | 16 | 18 20 22 23.5
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elster

American Meter

Certificate of Accuracy e American et
Cert-02 Revision & . Nebraska City, NE
American Meter Company Quality System ﬁ?;f
Original September 24th, 1996. Certificate No. 006697 1402 8738200
IS0 9001-2000 certified November 6, 2004. F +14028737616

Meters under 500CU-FI/HR ANST-BI09.1 — April 13, 2000 www.ainericanmeter.com
Meters 500CU-FT/HR and over ANSI-B102.2 — April 13, 2000 :
Residential Regulators ANSI-B109.4 — April 23, 1998 & CGA 6.1 8-M95

American Meter Company certifies that the following named
product is accurate fo the specifications listed.

Customer Order Number: 10088109 CMCO # 1055531

Product Description: DTM-200A
| Manufacturing 'Num_ber: | 07J264834 thru
Working Pressure (Psi): 10 - Test Pressure (Psi): 15
Accuracy @ 2000 = CFH 1.00.1 - %
Accuracy @ ~ 85.0 CFH 999 %

Prover Number/s: XK-1179, XU-3530

(LD 2
Certified By:_ Wayne on K Date: 4/19/2007
Quali@ssurance Manager '

Data obtained on prover certified accurate using Pl tabe #04190452, NIST

© #821/263310-00, and digital caliper #0056464, NIST #821/267216-02.

ISO 9001: 2000

N\ REGISTERED /48

- Certificate No.'DDSBQT _ )
| 2-42 o0F2-65



@ Brmenican ' IETER
P Amrrican GAS METER TEST RECORD R
- ' - C ' Page: 1
o , Date: 04/24/2007
o Sold To Name: CANADIAN METER - Cambridge ' - SOLD TO ID: P1401
Qty Ordered: 1 _ '~ SALES ORDER NO: 10088109
% . - . SHOP ORDER NO: 2128149
1 Sold To Order No: 1055531 PROOF TYPE: _ proof
SERIES ID: Type: Drive: Remote Rdr: Top: Index:
200A 0.1FT
MFG Badge No SOLD TOBADGENC - REMOTE READER NO OPEN CHECK
074264834 : 100.1 | 999

2-43 0F2-65




ULRICH

- Ulrich Métrolosiie inc.

Ulrich Metrotogy Inc.
9912, Cite-de-Liesse

- Montréal (Québec) HBT 1A1

Tél. (514) 631-6853
Fax {514} 6316122
info@ulrich.ca
www. ulrich.ca

CALIBRATION CERTIFICATE

Certificate no.:
Instrument ID:

Type:

Size: 0TO 0.5 INWATER
Manufacturer: DWYER

Model no.: MAGNEHELIC
Property of: SBI

88544
1D-179543

MANOMETER, DWYER MAGNEHELIC

1700, RUE LEON HAMEL

QUEBEC, OC G1N 4R9

Calibration date:
Certificate issued:
[ntervaf:

Due date:
Procedure:
Environment:
Temperature:
Humidity:
Metrologist:

Approved by:

July 27, 2007
August 03, 2007
12 months
July 27, 2008

See notes below.
See notes below.
See nofes below.
See notes below.

AMK

Nuzoi (Vioncens

Nuccio Mercurd, Lab Manager

This caltbration ceriificate is issued in accordance with the applicable requirements of ISOAEC 17025 and OM-07. Measurement results provided are traceable to

cither the National Research Council Canada (NRC), the National Instinite of Standards and Technology (NIST). a national laboraiory of arother counry signatory Io

the CIPM Mutual Recognition Arrangement (MRA), or a calibraiion laboratory accredited by an accrediting body with which Carada has an equivalence agreement,

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

See notes below,

MEASUREMENT RESULTS

This gauge was subcontracted. See next page for measurement results,

. © Copyright of this Catibration Certificate CE-03-03 is owned by Ulrich Melrology ine. and may nat be repraducad other than in full except with the priot eppraval of Ulrich Metrology Inc.

2414

0F 2-~65

SN B page o1



_ 4850, bd Gouin est. - : Tél. (514) 328-2550
CHEVRIER NontaiNord Q¢ o o L2
' Canada H1G TAZ : ax -
INSTRUMENTS xne www.chevrierinstruments.com _ info@chevrierinstruments.com
Instrurtents de mesere et e régulefion potr les procédés industriels ef laharalolve £'lafeanage

Certificat d'étalonnage .
Calibration certificate

_ g Manomeétre différentiel Magnehelic Dwyer Numéro de série

= Descripfion Modéle : 200000 Serial pumber ~
Plage e : S .

: Range 0/0.5"CE {dentification ID-179543

Précision ' o Regu conforme ,
Accuracy | AZhpé. ' Received in specs Ou
Client / Customer Ulrich Métrologie Inc. Qurt{e cc?nforme Oui

17311 Leaving in specs

. Bon de fravail 1704102 ' Eraf instrument  Amivéefin | SorfislOut  Réparation {o/n) Non
Work order # Condition -~ Bon Bon  Repaired {vin}

Conditions d'étalonnage & l'ambianie L e

. + -55% H.R.

Ambient condifions at fime of calibrafion 0x1C 33-55% HR

Remarque(s)
Comments

0.0000 0.00 ooooo 0.0000 0.00 0.0000 |

0.0981 0.10 0.0019 0.0926 010 - § 0.0074
0.2558 0.25 -0.0056 0.2431 0.25 0.0069
' 0.3495 0.35 0.0005 0.3418 0.35 0.0082
- 0.4971 0.50 0.0028 0.4971 0.50 0.0028

/ Llinstriment-ci-haut mentionnd a.été &falonné seforr la méthode de comparaison en conformitd avec la procédure PROM
- The above insfrument was caribrai‘ed using the comparison method in conformance with e procedure PRO04

e Etaions ufilisés tra;:ab]e auC.N. R € {N1.5.T- Standards used C.N.R.C / N.LS.T. Traceable

: CHEV029, manométre/simufateur différentiel Fumess Confrols PPC500 rvs 960294, 0.0006880"CE, 0720 mA, 6720 Vee

prégision pression; £0.008'CE 04 8"CE allewrs : £(0.1% v.m. +1 chiffre), précision voltage ef courant £(0.05%v.m. + 1ch:ﬁe} certifié NIST, Cenifical: FC06-303-
B0, date due 30 ocfobre 2007,

- ST gz;‘h'g: dﬁ;‘g;_- ' Jullen Bernter ) 5 _ Date 2007-juil-27 gs;e;a”; 2008-juil-27 3{81
: : Numéro du certificat 17041-02-17311

Certificate number

- Pagefdet



Ulrich Métrologie inc. Tél. (514) 631-6653

Ulrich Metrology Inc. Fax (514) 631-5122
9912, Cote-de-Liesse info@ulrich.ca
HiLRICH Montréal {Québec) HBT 141 www.ulrich.ca

CALIBRATION CERTIFICATE

Certificate no.: 82536 Calibration date:
instrument {D: SBI-096 . Certificate issued:
Type: CALIBRATOR, OMEGA CLZ23A - Interval:
Size: TC KM : Due date:
Manufacturer: OMEGA . Procedure:
Model no.: CL23A Environment:
Serial no.: T-256137 _ Temperature:
' Humidity:
Metrologist:
Property of: SBI
17040, RUE LEON HAMEL
QUEBEC, QC G1N 4R9 Approved by:

Jdune 27, 2007

June 27, 2007

12 months

June 27, 2008
MET/CAL

CLAS Type 2 Laboratory
23 +£2°C

35-55% RH

MAR

C%d&%%(hbwmﬁ

Neuecio Mercuri, Lab Manager

This calibration certificate is Issued in accordance with the applicable requirements of ISONEC 17025 and QM-07. Measurement resulis provided are traceable 1o

either the Nuational Research Council Canade (NRC), the National Instite of Standards and Technology (NIST), a natioral lzboratory of another country signatory Io

the CIPM Mutual Recognition Arrangement (MRA), or a calibration laboratory accredited by an accrediting body with which Canada has an equivalence agreement.

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

The above fisted instrument meets or exceeds all specifications as stated in the reference procedure, urless noted otherwise. For
measurement results associated with the conformance to a tolerance, the uncertainty In the measurement system did not exceed 25%
{4:1 test uncertainty ratio) of the acceptable tolerance for each characteristic calibrated, unless otherwise noted in the report.

MEASUREMENT RESULTS

See next page for measurement results.

Notes:

9V baffery replaced.

. @Copyright of s Calibration Gerificals CE-03-03 i owned by Ulrich Matrolagy Inc, and may not ba reproduced offva: than in full except wilh the prior approvat of Uirkh Meteolagy Inc.

LI T rSeors
2.6 DF2-65 .



Ulrich Métrologle inc. < Ulrich Metrology Inc.
9912, Cote-de-Liesse

- Lachine, QC HBT 1AT
LILRICH www.ulrich.ca

TéL (514) 631-6653
Fax (514) 631-6122
info@ulrich.ca

Instrument ID: SBI-096

CALIBRATION DATA

Certificate No. 82536

Result: . PASS

Type: - CALIBRATOR THERMOMETER - Condition: FOUND-LEFT
Serial no.: T-256137
Procedure: Omega CL23A: 5520A-M
CALIBRATION STANDARDS .
Standard D Type Manufacturer Model no. Cal. Date Due Date
8608002 . CALIBRATOR. FLUKE - 5520A . 2006/1014 2008/10/14 |
MEASUREMENT RESULTS {(Per METICAL) .
TRUE TEST ACCEPTANCE LIMITS PASS/
PARAMETER VALUE " RESULT Low HIGH FATL TUR
DISPLAY CALIBRATION
Did all segments of the display illuminate?
Result_ of Operator Evaluation © PASS
THERMOMETER CALIBRATION
K Type Thermocouple
-200.0degF -200.5 .—201.0 -195.0 ' PASS 1.7
-60 . 0degF -59.9 -61.0 -59.0 PASS 3.1
-40.0degF -40.2 -40.5 -39.5 PASS 1.5
32.0degl 31.7 31.5 32.5 PASS 1.7
1240.0degF . 1229.7 1239.5 ~1240.5 PASs 1.1
1260.0dégF . \ 1259.7 1259.5 1260.5 'VPAss S 1.1
2500 .08egF 2499.2 2499.0 2501.0 PASS 1.4
J Type Thermocouple
_200..0dégF‘ -200.8 -201.0 419?.0 PASS . 2.1
eso,ddegF‘ ' _60.4 -61.0 -59.0 PASS 3.5
-40.0degF -40.4 -40.5 - © -39.5 PASS 1.7
32.0degF | 51.5 1.5 . 32.5 PASE 2.0
1240.0degF 1239.5 ' 1239.5 . 1'24_0.5 ' PASS 1.6
Calibration Dala for Cerlificate No. 8253'67 . . Rusho1 . Page 1.01r 3.
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Urich Métrologie inc. » Ulrich Metrology [ne.

9912, Cote-de-Liesse
lLachine, QC H8T 1A1

~ Tl {5141 631-6653
Fax (514) 631-6122

"ULRICH www.ulrich.ca info@ulrich.ca
. TRUE TEST ACCEPTANCE LIMITS rass/
PARAMETER VALUE RESULT LOW HIGH FAI/L TUR
1266.0degF 12_59._5 125%.5 . 1260.5 PASS 1.6
1400..0degF 1339.7 1399 .4 1460.6 ' ?ASS 1.8
T Tyﬁé Thermocouple | | |
-200. cdegF —200.1 -201.0 ~189.0 PASS 23
-60.0degF -60.1 -61.0 -59.0 PASS. 2.3
-40.0degF -33.9 -40.5 -39.5 PASS 1.2
.32.0degF 31.5% 31.5 32._5 : PASS 1.7
750.0degF 749.9 _749..5 T750.5 PASS 2.9
CALIBRATOR CALIBRATION
K Type Thermocr_;)uple
-200.0degF | ~19%.3 ~-201.0 -189.0 PASS 1..7
-60.5degF -59.7 -61.0 ~59.0  pass 3.1
-40.0degF -39.8 -40.5% -38.5 PASS 1.5
) 32.0degF 32.1 31.5 32.5 PASS 1.7
1246.0deg‘5‘ 12327 1238.5 1240.5 PASS 1.1
1260.0degF 1259.7 1259.5 1260..5 . PASS 1.1
2500.0degF’ 2499 .7 2495.0 - 2501.0 . pAaSsSs . 1.4
J..Type Thermoccuple
-200.0degF . -198.2 -201..0 .=199.0 PASS 2.1
-60.0degF -59.7 -61.0 | ~-59.¢ | PASS 3.5
-40.CdegF ~39.6 -40.5 -39.5 PASS 1:.'7
32.0degF 32.2 31.5 32.5 ‘PASS 2.0
1240.0degF 1240.0 1239.5 1240.5 PASS 1.6
1260. 0degF _ 1259.9 1259.5 1260.5 - PASS 1.6
;.400.0(189?.__ 1395.5 1399.4. ) 1400.6' PASS 1.8
T ;.[‘ype Thermécoupl_e |
-200.0degF -200.2 : '-.2.01.0 . -189.0 PASS - 23
-60.0degF ;so.z' -61.0 ' .«59._.6_ PASS 2.3
Calibeation Datz for Cortificate No. 82536 Do RIrsio1. Page 20f3
’ - 2.-48 o0F2-68%



9912, Céte-de-Liesse

Lachine, ©C H8T1A7 -

ULRICH www.ulrich.ca

Ulrich Métralogie inc. « Ulrich Metrology Inc.

TEl. (514} 631-6653
Fax {514) 631-8122
infe@ulrich.ca

TRUE TEST ACCEPTANCE LIMITS PASS/
PARAMETER VALUE RESULT - LOW EIGH | FAYL TUR
~40. 0degF -40.0 -4Q.5 -39.5 PASS 1.2
32.0degF 31.8 31.5 2.8 PRSS 1.7
750 . bdegF 749.7 749 .5 50,5 PASS 2.0
End of Test Data
Calibration Data for Cedificate No. 82536 : Rirslto1 Page 30f3
: R 2-49 0F2-88..



.ﬂ%7waéﬂaéiégévéﬁ/ | SEIP\OSi

- . ¥ ) 3 q‘f&‘ .5)53: - g 20 .
M"”{ _a“? ved : W | . ) |

LAZS
LEI58

LORS
.0#@_

2-50 0F2-65




. “The Weather Network - La_s.t

Home

Site Map
Contact Us
Help { FAQ
En frangais

Last 24 hours

Tuesday, 11 Pec 2007

Quebec Airport

Observations

24 hours - Qﬁebec Airport

{ :

Ruer

Page 1 sur 2

& sa PO oo

f
TUE 17 | 8 10
TUE 16 8 '_-10
TUE 15 -9 -10
TUE 14 9 -11
TUE 13 .9 11
TUE12 | -10 -12
TUE 11 11 13

é_-TUE 10 12 13

TUE 09 . 12 14
TUE08 | ' 14 16
TUE 07 13 A5
TUE 06 12 14 :
TUE 05 12 14

Feels
Like

Wind
(Km/h)

SW9
SwW19

W20

NE 4

NE7

W15

L sw20

85 \ 1.6 600 300
85 @) 32 i 800 30.3
: g

92 102.09w 2.4 700

85 ;(102.18;)-‘ ] 48 600 350;17
85 | 10227 4.8 600

85 | 10240 4.8 500

85. 102.447 438 10000

92 | 10258 | 24 500

85 102.620e 1 0 | ébo
. 85 10262« | 438 400

85 102.61w 2.4 300

85 | 10262a; 06 100

85 . 102594 1.6 160

s 2«=51 UI.F"2-655 )
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- The _Weather Network - Last

Home
Site Map.
Contact Us
Help / FAQ
En frangais

Last 24 hours

Wednesday, 12 Dec 2007

Quebec Airport

Observations .
Tel
| WED 22

WED 21

‘WED 20
WED 19

WED 18

WED 17

WED 16

- WED 15

WED 14

WED 13

WED 12
- WED 11

WED 10 ;

24

(
gl)p ¢ ‘Dewpoint
13 20
13 20
-12 19
12 -18
-10 17
-9 -16
7 15
6 13
5 11
5 1
4 . A1
-3 -8
3 -8

Feelé
Like

-20

- =21

-10

-10

hours - Quebec Airport |

Wind
{Km/h)

w 1.9 '
NW 24
NW 33

W 31

W28

W 31

W41

NW 28 |

W30

Relative
Rumidity

(%)

56

56

56

61

- 56

57

53

58

63

63

58

68

68

0t

Goraad

. P

Page 1 sur 2

1

Pressure Visibility  Ceiling

(kpa)

Goza8) |

102.18a

j

102.07a, J 2

101.93a
101.73a
(101.52=

101.33a
100974

100.764 -

100.68a

(km)

24

24

24

24

24

24

24

24
— b K

24

24

24

24

@

unlimited - 3026
_5 unlimited 36,22
Qs '

' unlimited |

unlimited - 304 '-(

unlimited

Lunlimitedé

unfimited 2499 ~

unlimited ; |
4000 ;ZCI.%

unlimited

unlimited ;.2‘?. 78

4000

7000

952 O0F2-68



- The Weather ‘Net\'vork - Last

24 hours - Quebec Airpoft

{'_
‘e Home
e Site Map
s Contact Us
s Help/FAQ
e Enfrangais
‘Last 24 hours
Wednesday, 12 Dec 2007 ~
Quebec Airport
Observations
- Sky Teg;p . Dewpoint
 WED 22 @, 13 20
WED 21 13 20
WED 20 12 19
. WED 19 12 18
 WED 18 -10 17
. WED 17 9 16
. WED 16 7 -15
. WED 15 6 43
. WED 14 5 -11
- WED 13 -5 -1
 WED 12 4 11
. WED 11 -3 8
. WED 10 -3 8
:
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-10 .

" Wind
(Km/h)

W13
W 19

W22
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Humidity

(%)
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;
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I
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o
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;
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10076 | -

100.68.
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-The Weather Network - Last 2

Home

Site Map
Cornitact Us
Help / FAQ
En frangais

Last 24 hours

Thursday, 13 Dec 2007
Quebec Airport

Observations

THU 20 |

THU 19

THU 18

THU 17

THU 16
THU 15

THU.14

© THU 13

THU 12

THU 11 |

THU {0 |

L THUO9 |

THU 08 |

Terhp. °
C)

-15

-15

i .

Dewpoint

-21

Feels
Like

-22

4 hours - Quebeé Airport

N
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Ros 4 *K

()

13000 36.LS
13000 ?3"'.‘1
12000 ;3‘””’
13000

13000
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& 14000
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. unfimited
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Wind H%?L?gifr Pressure Visibility Celling
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(%) ' ,

NE 11 60 24
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s s
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e

SW 15 60 48
W4 46 (Q0258»; ) 48
w4 50 ' 102.76« 48
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s9 54 | 102.98a| 48
w7 53 | 102954 48
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Model: Monaco 2008

Stove Builder International
1700, Féon-Harmel .
Québec (Québec), Canada
GIN 4R9

Example Calculations

Note:  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. |

OMNI-Test Laboratories, Inc. - ' : ' 256 0f2-65

Cerfificaiion Test Report dated January 2608: \Omnisrviusers\Testing\SBI - Stove Builder International\ 338-5-68-3 Monaco 2008\338-F-68-3



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 prmtout results from a sample run
are also provided for comparison to the sample calculations. :

BR Di'y burn rate, kg/hr

m Total particulate matter collected, mg

n
Ve Yolume of gas sampled corrected to standard conditions, dscf
Average dilution tunnel gas velocity, ft/sec

s

C Particulate concentration, g/dscf

Q.  Average dilution tunnel gas flow rate, dscf/min

E Particulate emission rate, lbs/hr

PR Proportional rate variation, %

2-57 0F2-65



Dry Burn Rate
Using equation 28-3:

60 x W,, 100 - %M,

X
0 100
Where,
BR = Dry burn rate, Ib/hr
W = Mass of wood burned (wet basis) during test run, Ib
6 = 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,

*opag, - 2003 x 100
20.03 + 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. Therefofe, the burn rate equation appears thus:

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

BR

BR = 098 kg/hr = 217 Iblhr

2-58 oF2-65 .



Total Particulate Matter Collected

B ' .. m, =F +F, +R-(V,xB)

..... - Where:

: ] , = Total particulate matter collected, mg
F = Particulate matter collected on front filter, mg

| B, = Particulate matter collected on rear filter, mg

R = Residue from evaporated probe and ﬁltér holder acetone rinse, mg

w \'A = Volume of acetone evaporated probe and filter holder actone rinse, ml
B, = Acetone blank value, mg/ml —

Sample Calculation: _
m,=12.6 - 0.4 +4.7- (180 0.0040)
m, = 16.2 mg

;?~5¢:6F2;§5



Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

Tstd (Pb " 1;“};)
'Vm(srd)=meYX(P)x_ -
std ]
Where: _
K = 17.64 °R/in. Hg
T = 528 °R
P = 29.92in.Hg -
m = Volume of gas sample measured at the dry gas meter, def
= Dry gas meter calibration factor, dimensionless
P, = Barometric press;lre at the testing site, in. Hg
AH = Average pressure differential across the orifice meter, in. H,0
Ta L Absolute average dry gas meter temperature, °R

Sample Calculation:

3003 + 27
528 ), 13.6
26.92 532.5

Viiay = 98434 % 1.01 x (

oy = 99116 £

2-60 oF2-65



Dilution Tunnel Gas Velocity

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

o< G B x| e

M, =M,x (1 -B,)+ 180 x B,

Where: _
v, = Average dilution tunnel gas velocity, {i/sec
A
C, = 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 = AP measured during the pre-test flow traverse of the dilution tunnel; the -
square root of the AP values are averaged for this calculation, in. H,0 -
P, =  DBarometric pressure at test site, in. Hg
P, - = Static Pressure of tunnel, in. Hg |
P, = Absolute tunnel pressure, = Pb +P,
M, = Molecular weight of tunnel gas; assume M, =29 Ib/Ib-mole (per method 5G)
B, = Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)
T, ~  Dilution tunnel temperature, °R; (°R = °F + 460)

Sample calculation: 7 :
' M =29 x(1 - 0.04) + 18.0 x 0.04 = 28.56

(548)

- 85.49 x 0.99 x {/0.0351 x
- (3003 + 10 45) * 08 56)
v, = 12.69 L
sec

2-61 0F2-65



Particulate Concentration
- Using equation 5G-2:
.. m
C, = 0.0015 x "

Where: _

: ¢ = Concentration of particulate matter in stack gaé, dry basis, corrected to
standard conditions, g/dscf
: m, = Total mass of particulate matter collected in the sampling train, mg
Vg = - Volume of gas sampled corrected to dry standard conditions, dscf
- - Sample calculation:
| _ 0.001 x 16.2
* 99116

- C, = 0.000163 gldscf

2-62 0F2-68.



Average Dilution Tunnel Gas Flow Rate

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

o S 0, =3600 x (1 ~B,)xv x4 x Ts“‘_xP’
. \ ' ) Tiwg)  Faa
R Where: _

Qu = - Gas flow rate corrected to dry, standard conditions, dsct/hr
3 3600 = Conversion ﬁ'oml seconds to hours

B.. = Moisture content of dilution tunnel gas, ratio; assume 4% (per méthod 5G)
- v, = Average dilution tunnel gas velocity, ft/sec

A = Cross sectional area of dilution tunnel, fi* .
B T = Standard absolute temiperature, 538°R.
T Totave) 7 Average absolute dilution tunnel temperature, °R, (°R = °F + 460)
- Py = Barometric pressure at test site, in. Hg
. = Dilution tunnel static pressure, in. Hg

N = Absolute dilution tunnel gas pressure, in Hg, (Hg = P, +P,)
P = Standard absolute pressure, 29.92 in Hg o 7

Sample calculation:

30.03 + 943

y 13.6
548 29.92

________ | | 2
0., = 3600 x (1 - 0.04) x 12.69 (“1.’;43) x 328

Q_, = 8313.36 dscffhr = 138.56 dscfimin

2-_63. 0F.2-_6.5_.



Particulate Emission Rate

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

Where:

Qsd =
K3 i

Sample calculation:

E = Cs'x Qsd

Emﬁ — K3 X'E.0.83

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 -

E = 0.000163 x 8313.36 x 60

e
Il

1.36 glhr

E,, = 1.82 x 1368

b=y
I

235 glhr
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Proportional Rate Variation

Using equation 5H-9, calculated at each recorded interval:

Where:
PR

Vmi(std) =

Vo

Vsi .
V
T

5

mi

0 x (er .X I/s X- Tm x Tsi)
. X
10 xF, x ¥V, xT xT)

100

- Percent proportional rate

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

Volume of gas sample measured by the dry gas meter during the “i™ 10

- minute interval, dscf

Volume of gas sample as measured by dry gas meter, dscf
Average gas velocity in the dilution funnel during each 10 minute interval, i,
of the test run, m/sec

Average gas velocity in the dilution tunnel, m/sec

‘Absolute average dry gas meter temperature during each 10 minute interval,

i, of the test run, °R

Absolute average dry gas meter temperature, °R

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

Absolute average gas temperature in the dilution tunnel, °R

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

_ 180 x 5.6 x 12.69 x 533 x 552
© 10 x 98.434 x 12.63 x 548 x 532

x 100

PR = 103.8%

gfaﬁ_on-BE



Certification Test Report

Stove Builder International

\ Wood Fireplace Insert
- | Model: Monaco 2008

Report Number: 338-F-68-3

Part 2 of 2

OMNI-Test Laboratories, Inc.
7 Product Testing & Cerification

=% Mailing: Post Office Box 743 _
Street: 5465 SW Western Avenue » Suite G
Beaverten, Oregon 97075 USA

Phone:  (503) 643-3788
Fax: (503) 643-3799




Model: Monaco 2008
Stove Builder International :
1700, Léon-Harmel

Québec (Québec), Canada
GIN 4R9

" OMNI-Test Laboratories, Inc..
Certification Test Report dated January 2008: WOmui

Séction 4

- Test Data by Run
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' OMNI-Test Laboratories, Inc. ' - "7 Pagetoff
do EPA Welghted Average Emlssmns
EPA Method 28

_ Client: SBI ‘ Status: FINAL
Stove Model: Monaco 2008 ' Stove Type: Non-Catalytic Stove-
2 Test Dates:  12/11/07 - 12/13/07 '
= S Project Number: 338-F-68-3
L Tracking Number: 1161
. N Signature/Dite: // / /%,;9.._ ’~ 03'08’

Emlssmn Rate Plot
‘W g - B.00
. 2 - 6.00 : q\
'w £ 4.00 sl
E =2 ‘E.—E—-f
i1 = 200 ,
g
S 000
.00 0.50 1.00 150 200 2.50 3.00
__ Burn Rate (kg/hr dry)
‘ Run # 1
i Bum Rate (dry kg/hr) 0.95
Catagory 2
; - Overall Efficiency (%) 63%
. Emissions (g/hr) 6.64
= ‘ Cap (g/hr) 15
: Weighting Factor 0.538 32.85%
Heat Output (BTU/hr) 11479 :
Run # 4 }
Bumn Rate (dry kg/hry - 1.19
Catagory 2
o Overall Efficiency (%)  63%
Emissions (g/hr) 2.82
Cap (g/ht) ' 15
: ~Weighting Factor . 0342 20.91%. .
Heat Qutput (BTUMAr) 14379
' Run # 3
Burmn Rate (dry kg/hr) 1.37
Catagory - 3
Overall Efficiency (%) = 63%
Emissions {g/hr) 3.08
- Cap (g/hr) ' 13 .
Weighting Factor 0.428. 26.11%
Heat Output (BTU/hr) 16554
. . '
- Run # 5
. . Burn Rate (dry kgfhr) © 252
; Catagory 4
Overall Efficiency (%) 63%
Emissions (g/hr) 3.89
Cop (ghr) 18
Weighting Factor 0330 . - 20.13%

Heat Qutput (BTU/hr) 30450

- Document Control No. P-5SF-0007 (EPA Method 28 Weighted Average Emissions).xls, Effeclive Dale: 0210972005 Velghled Average
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" Model: Monaco 2008
" Stove Builder International

1700, Léon-Harmel
Québec (Québec), Canada
GIN 4R9

Run 1

OMNI-Test Laboratories, Inc, .
Certification Test Report dated Jameary 2008; \Onniisrvluserst Testing\SBI - Stove Builder International338-5-68-3 Monaco 2008\338-F-68-3
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OMNE-Test Laboratories, Inc.

Manufacturer:
Model:
Project No.

Tracking No.:

Run:
Test Date:

SBI

Monaco 2008
338-F-68-3
1161

1

12111/07

Burn Rate

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

Average Deltap
Average Della H
Total Fime of Test

0.95 kghrdry.

104 degrees Fahrenheit
13.3 feet/second
8508.6 dscffhour

0.052 inches H20
0.00 inches H20
230 minutes

Wood Heaterr Test Data - EPA Method 5G

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Totat Sémple Volume - Vm
Average Gas Meter Temperature

_ |Total Sample Volume (Standard Conditions) - Vmstd

Total Particulates - mn

Particulate Concanfration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

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

7.5% of the weighted average emission rate limit

AVERAGE

23.26 cubic feet
77 degrees Fahrenheit
22 4 dscf

| 0.00056 grams/dsc

4.76 grams/hour
6.64 grams/hour

0.50
410 grams/hour
0.31

21.07 cubic feet
77 degrees Fahrenheit
20.3 dscf

11.8 mg
0.00058 . grams/dscf

4.93 grams/hour

6.85 gramsthour

0.21 grams/hour

25.45 cubic feet
78 degrees Fahrenheit
24.5 dscf :

13.2 mg
0.00054 grams/dscf

4.58 grams/hour

6.44 grams/hour

0.21 grams/hour

Conlrol Ne. P-S3U-0001 {Dual Traln - 56 Emission Calculations) ds, Ffleclive date: 4232003

Resuits Are Acceptable

Page1of{
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_OMN!-Test Laboratories, Inc.

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

Run #: 1 .
~ Train#: A

Client _Name: SBI
Model: Monaco 2008

) Equipmef—lt Numbers:

Project No.; 338-F-68-3

Date: 1211/07 .

Tracking No.: 1161
Sample Component Reagent Filter # or Weights- l
- Probe # '|. Final, mg Tare,mg  [Particulate, mg
A. Front filter catch Filter - 1 1151 104.6 10.5
B. Rear filter catch Filter | 2 11856 117.8 08
C. Probe catch Probe 1 171869.3 [71868.8 0.5
Total Particulate, mg: 11.8
Component Equations:
A. Front filter tatch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare (ing) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, ing

. Analyst:

Document Contral No. P-SSX-0003, Effective Date: 8/7/2006

//I//%;f‘“ _

Page 1 of 1

Date: 42108

4 =6 0F 4-47
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OMNI-Test Laboratories, Inc.

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

Client Name: - SBI ' : Equi';-ament Nurmnbers: ' Run #: - 1
- _ Model: Monaco 2008 ] ) Train #: B
) Project No.: '338-F-68-3 T - Date:  12/11/67
Tracking No.: ' 1161 '

3 Sample Component 7 Reageni Filter # or Weights ' ]
L ‘ Probe # Final, mg | Tare, mg  [Particulate, mg

A. Front filter catch - : _ Fiter 3 1321 1193 12.8
- B. Rear filter catch Filter 4 1232 | . 1224 0.8

'C. Probe catch 7 Probe 2 1877416 | 1877420 | 0.4 .
‘ Total Particulate, mg : 132

Cormoponent Equations: :

A. Front filter catch Final (tg) - Tare (mg) ~ Particulate, mg

B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
o C. Probe catch ' Final (mg) - Tare (mg) = Particulate, mg

Y | - ) | " . Analyst: //,/%0;?\.— Date: /=2/-0%

Decument Contro! No. P-SSX-0003, Effeclive Date: 8/7/2008 ' Page 1cf1 . - ’ Lab 1B
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| OMNI-Test Laboratories, Ine ' y
Beaverton, OR - ' C
' FUEL DATA

Client: SBI

" Model: Monaco 2008

Project #: 338-F-68-3 Tracking #: 1161

Date: 1z-ti-07 ' Test Crew: I(. Wﬂff?/ﬂ‘/’/ - Run #: !
OMNI Equipment ID #: ' ‘

FUEL LOAD PREPARED BY: /£, Mlorgns! AL AUPE [rRE

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

. PRE-BURN FUEL '
MOQISTURE CONTENT (METER —— DRY BASIS)

CALIBRATION: Cal Value (1) =12% Actual Reading _ (2.0
: Cal Value (2) = 22% Actual Reading __ 22,2
Piece Length ', _ Readings . Type .
1 g ft [2:4 (2.9 4.7 . ZXf
2 ft !
3 f
2 ) :
Length of cut pieces: 'S’é 7. JSinches , Pre-Burn Fuel Average Moisture: | K.6 7/,

Time (clock): _//:/%~ _ Room Temperature (F): 7.5~ _ Initials: /&

TEST FUEL
FUEL TYPE AND AMOUNT: = 2x4. __Z 4 x4 _* ‘
CALCULATED LOAD WEIGHT: ACTUALLOAD WEIGHT: Y (224
o0 b (48
FUEL PIECE LENGTH: __ /2@ 2.8 Totl

MOISTURE CONTENT (METER — — DRY BASIS)

PIECE READINGS TYPE
1 20,z 264  _zunz zx¥
2 2t 24/ 22 2xY
3 22,0 23,1 242 . . 44
4 21,7 23,1 269 Y rlf
) ‘
6
7
8
9

10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: '21 2507 /

Time (clock) 1/ 30 Room Temperature (F): __75 Initials: _ gz
Technician $ignat_ure: /// / %}% ‘ Date:  s2-4{~07

Control No. P-SFB-0006 ﬁf’oodstdve Fuel Load Information).doc, Effective date: 04/18/2007 o - P 691'g€ 1 Oj[; i
: o - ' . .
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OMN!—Tesf Laboratorf@ c.
Beaverfon, OR

Run Notes
Client. SBI
Maodel: Monaco 2008
Project #: 338-F-68-3
Tracking #: 1161
Run# | Date: _jz-¢t-07
TestCrew: _ K. tteroanl
ONMNI Equipment 1D %(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SEETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: | - o SECONDARY: Fu./@ Closcy 1os)ban)
, (‘rcuu(zm(y o bl wi i, ‘pr.'tumr
}//u,//y 27 ~ TERTIARY: v/ |
FAN: o - {—/}}QL

PREBURN SETTINGS AND ACTIVITIES

: FAN ADD ADD
AIR (THERMO) CHANGES RAKE
TIME Py r— SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -WT, COAL
& rest Se/ﬁr’/zﬁ- —
LO _ . . __.ﬁ_________ K Levillod
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: N7/
, ‘ FUEL LOADING £ vcded’ by H#s Sec,
- DOOR: AT WOt iy, Yo see.

PRIMARY A|R ﬂl&f’{/ op) S0 M) —
:é.uﬁfy dlosed to fes+

52%? af 5.0 e
OTHER: = Mor

FhonT >

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

PRIMARY: . ~ SECONDARY: Felly (osco s ifion
i | -
A,.él TERTIARY:V ; p{/m
SHmE  sa DV -
FAN: ew- Higle
Technician signature: //./%@w~ ' Date: _¢r2-//-¢7

Control No. P- SF_AK,GOOB (Rurt Notes).doc, Effective date: 05/08/2007. : _ 4-1 OPa%eF1 gf_j 57




OMNI-Test Laboratoriet, IC

~Beaverton, OFR

Supplemental Data EPA 5G/5H
Client: SBI - | |
Model: Monaco 2008
Project #. 338-F-68-3
Date:

Test Crew:_K, W%ﬁm/
OMNI Equipment #(s):

Tracking #: 1161 _
' Run# _/ Booth:
Start Time: /428 Stop Time:_/8: /¢

2 1{-07

Gas Analyzer Train Leak Check:

Dilution Tunnel (Method 5G Only):

Stack:
Initial: - Initial: p
Final: __ /"J///’f Final; "U///’l
Calibrations: Span Gas ~ COz _a/## Oz _Ms  CO:_yt _ COLDT), LY/
No Span N2 Span | N2 Span | N; Span | Nz Span | N;Span | N, Span
Time |
Oz /
co; 17
CO ' /V///
CO, (DT) !
Stack Diameter (inches): | %
Air Velocity (fymin):  Initial: <50 Final: _ 456
Scale Audit (lbs):  Pretest: 0.0 Post Test ___ jo,0
Induced Draft: | & %Smoke Capture: /00
Pitot Tube Leak Test: Pre:  &#@ 34wt Post. /@ 2.1 " Wil ,

Flue Pipe Cleaned Prior to First Test in Series: Date: _sz-/¢-07 Initials:_ Z

- Initial Middle Ending
Pb (in/Hg) 5K Jo.1 7| B 3537 g4 3040
Room Temp (°F) 78 o %0 g '
_IT.eC.hnician signature: _ ///%g«, Date:  12-/1t-07
Conlrol No. P»SFAO-OOO?I (Supplemental Déta EPA 56).doc, Eﬁecﬁvé date: 05/08/2007 Pége 1off

§-17 OF 4-47F




Model: Monaco 2008
Stove Builder International
1700, Léon-Harmel
‘Québec (Québec), Canada
GIN 4R9

Run 2

- OMNI-Test Laboratories, Inc. : S ‘
Certification Test Report dated January 2008: WOwmisrv\users\ Testing\SBI - Stove Builder hiternational\ 338-5-68-3 Monace 20081338-F-68-3

412 of 4-47




OMNI-Test Laboratories, inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer;
Model:
Project No.:

Tracking No.:

Run?
Test Date:

3Bl

Monaco 2008
338-F-68-3
1161

2

12712007

Burn Rate

Average Tunnel Temperaiure ]
Average Gas Velocity in Dilution Tunnel - vs
Average (as Flow Rate in Gilution Turne! - Qsd

Average Deitap
Average Delta H
Total Time of Test

1.00 kgihr dry

107 degrees Fahrenheit
13.6 feet/second
8578.8 dscffhour

0.054 inches H20
0.00 inches H20
240 minutes

AVERAGE

SAMPLE TRAIN 1

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

Total Parficulates - mn

Particulate Concentration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

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

27.29 cubic feet
7% degrees Fahrenheit
26.0 dscf

0.00066 grams/dscf
5.64 grams/hour
7.65 grams/hour

0.57
'4.10 grams/hour
0.34

2519 cubic feet
78 degrees Fahrenheit
24.0 dscf

15.8 mg
0.00066 grams/dscf

5.64 grams/hour

7.85 gramsfhour

0.00 grams/hour

2940 cubic feet

0.00068 grams/dscf

SAMPLE TRAIN 2

79 degrees Fahrenheit
28.0 dscf )
184 mg

5.64 grams/hour
7.85 grams/hour

0.00 grams/hour

7.5% of the weighted average emission rate limit

Contral Ho. P-55U-0001 (Dual Traln - 56 Emission Calculations).xls, Effectiva date; 47292003 |

Results Are Acceptable

Page 1 of 1

Rur 2
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OMNI-Test Laborataries, Iric.

Final Laboratory Report - Method SG.Dual leain _
Dilution Tunnel Particulate Calculations

Client Name: SBI Equipment Numbers: - Run #: 2
= Model:  Monaco 2008 ' o Train #: A
- ' 338-F-68-3 ' - ' , _ Date: _12/12/07 . _
Tracking No.: 1161 '
~ Sample Component ) Reagent | Filter # or Weights : I
i_ Probe # Final, mg Tare, mg  |Particulate, mg-
A. Front filter catch . ) Filter : 5| 1194 104.2 14.9
; B. Rear filter catch Filter 6 1241 | 1232 0.9
_ C. Probe catch . ' Probe 4 188081.5 188081.5 0.0
Total Particulate, mg : 15.8
Component . Equations: :
A. Front filter catch : Final (mg) - Tare (mg) = Particulate, mg
_MJ B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
‘C. Probe catch ) ) Final (mg) - Tare (ing) = Particulate, mg

Analyst; //‘/%;fv Date: /-21-0F

Train { Lab

4e1's_.'op4-é?_' 3

Document Control No. P-SSX-0003, Effective Dale: 8/7/2006 ’ Page 1of 1



Send

OMN|-Test Laborateries, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Caleulations

Client Name:  SBI . Equipment Numbers: Run #: 2
Model: Monaco 2008 ’ VTrain #: B
"~ ProjectNo.: 338-F-68-3 Date:  12/12/07
Tracking No.: 1161 -
Sample Component Reagent Filter # or Weights
Probe # Final, mg .Tare, mg arficuiate, mg -

A. Front filter catch ~ Filter 7 138.7 122.1 16.6
B. Rear filter catch Filter 8 127.2 1262 | 10
C. Probe cqtch Probe 5 197388.4 197387.6 0.8
Total Particulate, mg: 18.4

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

" Document Centrol No. P-SSX-0003, Effective Date: 817/2008

Analyst: ’/,./I/%,w : | Date: / '.;3/'05/

Page 1 of

Train 2 Lah

- 4-18 0F4-47
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OMNI-Test Zaboml’orie.s', In{ | . _ {

Beaverton, OR

FUEL DATA:
Client: SBI
Model: Monaco 2008
Project #: 338-F-68-3 Tracking #: 1161
Date: [/ szZ_j- a7 _ Test Crew: /1, ;Wé/mﬁﬁ - Run #: 2

OMNI Equipment TD #:

FUEL LOAD PREPARED BY: m%@w«

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

4 -1

" DIMENSIONAL LUMBER.
PRE-BURN FUEL
. MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Acteal Reading 1240
Cal Value (2) = 22% Actual Reading z2.<
Pisce Length ‘ Reladings Type
1 g f 19./ (25 _20:3 _rXY¥
2 ft : ' g .
3 fi
Length of cut pieces: §@ s inchés Pre-Bum Fuel Average Moisture: /7437
Time {clock): /&10€ _ Room Temperature (F): __ 7%, Initials:  / £
TEST FUEL °
FUEL TYPE AND AMOUNT: 2%4 Z 4%4 _ Z-
CALCULATED LOAD WEIGHT: _ -~ ACTUAL LOAD WEIGHT: 38 (v
P e (4)
FUEL PIECE LENGTH: _ /2,78~ - /0.7 Total
MOISTURE CONTENT (METER — - DRY BASIS)
PIECE READINGS TYPE
1 201 265 2l _z2rf
2 240 2Zi: T 24/ 22
3 A% 22T 20,3 L xsf
4 264 22: 85 1Y _dxF
5 ) .
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ Z1:0b /
Time (clock): _/2: 3% ‘Room Temperature (): _ 75 - nitials: /€
Technician signature: ///I //&}@p . Date: /2207
Control No. P-SEB-OD_OCT (Wﬁdsmve qul Load'[nforma.'ion);doc; Effective date; 04/18/2007 . Page ] Of i

oFd-ﬁ?




OMNI-Test Laboratonf
~Beaverion, OR

Client: SBI

Model: Monaco 2008
Project #: 338-F-68-3
Tracking #: 1161

‘Run Notes

Date: /Z-/ 267

Run#: £
Test Crew; K. Hlorga

OMNI Equipment 1D #(s):

PREBURN

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

Finep —to Priwery

PRIMARY: SECONDARY:
L7
Gougd 0,030 TERTIARY: _W//h
FAN: oA ~ HF?L
PREBURN SETTINGS AND ACTIVITIES
: FAN ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME NIV SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | 2h o2 | ot | o WT. COAL
b | TEST SETTING : :
to L eyt Levellad
TEST _
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: ‘N/R
FUEL LOADING_Leaded by 50 See.
DOOR: Aser andil %5 puins
. PRIMARY AIR: _Yudl apens ttedil Sio el
L ' n Ab:u*r{v Blosed  to dust Seffing
) —? Uk 5’!0 it )
N ﬁ? W OTHER: ——— Maﬂa_r
L

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

: PRIMARY

Cetue &P w«éﬂ&'&

Techmman stgnature // -/ %ﬁ'm

SECONDARY; “T#Am#OM Wi th szRM7

TERTIARY:

FAN:

p o
ON -~ Hr“;f['
Date: /2 ~12-o7

Control No. P- SFAK 0006 (Run Notes) doc, Effer:bve date: 05/08/2007 N

Page 1 of1

4=19

-87



OMN|-Test LaboraloriéL, *ic.

Supplemental Data EPA 5G/5H

Beaverion, OR

Client: SBI

~ Model: Monaco 2008

Project #. 338-F-68-3

Date: iz-12-07 .

Tracking #:

Test Crew: A M{’?/ﬁl_/"’

OMN/ Equipment #(s):

1161
_ Run#: 2 Booth:
Start Time: /2:/® _ Stop Time: st

o

ak Check:

Induced Draft: _ &

%Smoke Capture:

Pitot Tube Leak Test: Pre: < @ =1 " w. e,

Flue Pipe Cleaned Prior to First Test in Series: Date: ;z-/0-07

4%

Gas Analyzer Train Le
Stack: Dilution Tunnel (Method 5G Only):

Initial: ; Initial: , |

Final: /U/ﬁt . Final: /l///‘/ o
Calibrations: Span Gas  COz_ay//f Oz _N/A__ CO: _mt COLDTf: _ta

N2 Span | N;Span | N, Span | N; Span -_Nz Span N/z/Span N2 Span
Time / 'r
O; WA
CO, /T o
co ’
CO, (DT)

Stack Diameter (inches): 6.0
Air Velocity (ft/min):  Initial: <50 Final: < se
Scale Audit (Ibs): Pretest: 1016 Post Test: '/a,o

Post, o (@ z.0 1ol

In_itiafs: 4

Initial Middle .Ending
Pb (in/Hg) 29I 29 757 SF 14 9 57 o 29.9¢ <
Room Temp (°F) -9 : 81 : 79
Technician signature: | Y/ %%%, Date: (2-12-07
Control No. P-SFAG-0007 (Supplemental Data EPA 5G).doc, Eﬁ’ecﬁve_'date: 05/08/2007 Page 10of 1
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Model: Monaco 2008

 Stove Builder International
1700, Léon-Harmel
Québec (Québec), Canada
GIN 4R9

. OMNI-Test Laboratories, Inc.
Certification Test Repori dated Jennary 2008: WOmnisry'

Run 3

\users\Testing\SBI - Stove Builder Iiternational\338-5-68-3 Monaco 20081338-F-68-3
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OMNI-Test Lahoratories, inc.

Manufacturer:
Model;
Project No.:

Tracking No.:

Run:
Test Date:

351

Monaco 2008
338-F-68.3
1161

3

“12112/07

Burn Rate

Average Tunnel Temperature
Average Gas Vefocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

~1.37 kgfhrdry

117 degrees Fahrenheit
13.4 feet/second -
8362.4 dscfthour

0.052 Inches H20-
0.00 inches H20
170 minutes

AVERAGE

Wood Heater Test Data - EPA Method 5G

SAMPLE TRAIN 1

SAMPLE TRAIN 2

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

Total Particulates - mn

Particulate Concentration {(dry-standard})
Particulate Emission Rate

Adjusted Emissions

Difference from Average

18.66 cubic feet -
78 degrees Fahrenheit
18.0 dscf :

0.00023 grams/dscf
- 1.88 grams/hour
3.08 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

17.53 cubic feet
78 degrees Fahrenheit
16.9 dscf

3.9 mg
0.00023 grams/dscf
1.93 grams/hour
3.13 grams/hour

0.08 gramsfhour

19.79 cubic feet
79 degrees Fahrenheit
19.1 dscf

4.2 mg .
0.00022 grams/dscf
1.84 grams/hour
3.02° grams/hour

0.06 grams/hour

" Contrel Ne. P35U-0001 {Oual Traln - 5G Emission Calculationsyais, Effectve date: 4282003

_Results Are Acceptable

 Pageiof1
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OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calcalations

Client Name: SBI . Equipment Nur_nbérs: i Rum #: 3

i Model: Monaco 2008 ) ) . Train #: A
Project No.:  33§-F-63-3 ' Date:  12/12/07
Tracking No.: 1161 ]
Sample Component : Reagent | Filterffor | Weights
' Probe # ' | Final mg Tare, mg  |Particulate, mg
A. Front filter catch ' Filter 9 108.2 1048 | 34
. B. Rear filter catch A | Filter 10 117.9 1175 . 0.4
'C. Probe caich : _ Probe | 3 188255.9 | 188255.8 0.1
Total Particufate, mg ; 3.9
Component - . Equations:
A. Front filter catch o 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: ///%7" | Date: J/-2I-0F
i 7 - -

Document Control Na, P-3SX-0003, Effeclive Date: 8/7/2006 Page 1 of 1 . i ' E ' . Train 1
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OMNI-Test Laberatories, Inc.

- Final Lébor*atory Report - Method 5G Dual Train
Dilution Tunne! Particulate Calculations

Client Name: SBI Equipment Numbers: Run#: =~ 3
Model: Monaco 2008 Train#: - B
Project No.:  338-F-68-3 Date: 1271207
Tracking No.: ' 1161 : '
Sample Component Reagent | Filter # or Weights l
Probe # Final, mg Tare, mg IParticulate, ng
A. Front fiiter catch Filter 11 124.7 121.0 3.7
B. Rear filter catch Filter 12 125.5 125.0 0.5
C. Probe catch Probe 6 188122.8 188122.8 0.0
Totat Particulate, mg : 4.2
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:

Document Contral No, P-SSX_—DOOB, Effeclive Date: 8/7/2006

Date: /~Rlo0g

Page 1.of 1

1o M-

Train 2

4-25 @?4:%?'
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e . N OMNLTest Laboratories, Fies

Beaverton, OR

FUEL DATA
Client: SBI )
: Model: Monaco 2008
- Projéct #: 338-F-68-3 Tracking #: 1161
Date: [f2-f2-07 Test Crew: /7{ f%/?/fﬁ) Run#: -3
OMNI Equipment ID #: 7 -
= - FUELLOAD PREPARED BY: _/f. /Hlwrpan CLAUDE [Pre

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

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

CALIBRATION: - Cal Value (1) =12% Actual Reading _ #2+®
Cal Value (2) =22% Actual Reading 2%+ 9
' Piece - Length /73 Readings Type
. L g ft /L _SBE /57 (7:/ 2 Xxf
2 it
3 ft
i Length of cut pieces: § @ 7.5 inches " Pre-Bura Fuel Average Moisture: /%, /& %

Time (clock): _/7:¢4/€  Room Temperature (F): 75 Initials: / <

o ' TEST FUEL
FUEL TYPE AND AMOUNT: ax4 _ T 44 2

CALCULATED I,OAD WEIGHT: ACTUALLOAD WEIGHT: 3.2 (2k4)
. T (4x4)

FUEL PIECE LENGTH: 30 . /0:3  Total

MOISTURE CONTENT (METER — — DRY BASIS)

PIECE  READING CTYPE

. 1 204 /58 /73 zxY
2 239 i9.8 2.0 2Zry
3. 211 iy 22.4 X
& 19:% 22,4 i7:4 _ E‘iﬂf
5
6
. 7
- 8
9
10

OVERALL TEST FUEL LOAD MOISTURE A VERAGE; 20‘72%

. _ . — )
i Time (clock): _/ 820 Room Temperature (F): _ 7 Initials: zl
Technician signature: // /{ /%?“ ' Date: /A& -lZ-o7F
Control No. P-SFB-0006 (Woodstove Fuel Load Information).doc, Effective date: 04/18/2007 R Page I of ]
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OMNI-Test Laborafori¢ ¢

Beaverfon, OR

Run Notes
Client: SBI .
Model: Monaco 2008
Project #: 338-F-68-3
- Tracking #:. 1161 | L
Run #: 3 : Date: SRR 0T
Test Crew: _ K. fHorgans”
OMNI Equipment ID #(s): |
PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCARBLE) -

PRIMARY: SECONDARY: THN0#! - k¢ s - (Ric iy
, % LITE "’ ' : :
' 72 74
IMDEXE] W I bt £ TERTIARY:  NownE
Dr ameder DRI ! ‘
FAN: oal~ Hear!
PREBURN SETTINGS AND ACTIVITIES
- FAN ADD | ADD
_ AIR (THERMO) CHANGES RAKE
TIME =R SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Crn of | oot | D COAL
st setfing . —

TEST FUEL CONFIGURATION SKETCH
(INDICATE VIEW ANGLE)

TEST

FRoN F >

—t

1]

P =

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

" PRIMARY:

Sume He HBOVE

START UP PROCEDURES
BYPASS:. pr7..

FUEL LOADING_Lbaded by 35 secomdh,

DOOCR: ASAR FoR 3.0 WAnwhes

PRIMARY AIR: _Full openy For S0 (Al
ﬂbmpﬂl Bloged 4o deut

o bw@h‘w of S0 Ump.

OTHER: — Mot !

SECONDARY: TAMOm !4/;'}( p&?;rmtr}/

TERTIARY: NN E

.~ FAN: OA ~ M,J
.Tech'nicia_n sig'nature: ' ///4,/ %z;a__ Date: _s2-/2-07
Controf No. P-SFAK-0008 (Run Notes).coc, Effective date: 05/08/2007 Page 1 of 1
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" OMNI-Test Laboratorié_; Jic.

Beaverfon, OR

Supplement‘al Data EPA 5G/5H

Client: SBI

Model: Monaco 2008

Project #: 338-F-68-3 Tracking #: 1161

‘Date:  jz-12-67 ' : Run# _3 _ Booth:

Test Crew:_ M /%}@M/ : Start Time: {7.¥3 Stop Time: 22 :33

OMNI Equipment #(s):

~ Gas Analyzer Train Leak Check: : | ‘ ‘

Stack: Dilution Tunnel (Method 5G Only):
Initial: / Initial; /
Final: M/ﬂ : Final: /‘//’7

Calibrations: Span Gas GOz _a/#f Oy @/4 CO:_w/4_ COADT). _nfh

N> Span | N, Span | N2Span | N2 Span | N Span | N;Span | N, Span

Time p
02 v ////
<o i
cO
1 co, (0T
Stack Diameter (inches): &0
*_Air Velocity (ft/min):  Initial: <50 Final: <50
Scale Audit (Ibs): Pretest: /00 PostTest: 0.0
Induced Draft: A7 . %Smoke Capture: 40
Pitot Tube Leak Test: Pre: &7 31 ”gm!, Post: & @ 3. “us.e,

Flue Pipe Cleaned Prior to First Test in Series: Date: /2-/0-07 Initials; &£

| nitial . Middle Ending
Pb (infHg) Bt/ 3p | Gt 1< 3022 cn ¥ 3624 ol
Room Temp (°F) g g1 _ 75 -
Technician signature: /// /%;:ﬁv ~ Date: . y2-12-67
Control No. P-SFAO-0007 (Supplemental Data EPA 5G}.doc, Effective date: 05'/08/2507 : Page 1 of 1
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Model: Monaco 2008
Stove Builder International
1700, Léon-Harmel
Québec (Québec), Canada
GIN4RY ‘

Run 4

OMNI-Test Laboratories, Inc. )
Certification Test Report dated January 2008: WOmuisrviusers\Testing\SBY - Stove Builder International\ 338-5-68-3 Monaco 20081338-F-65-3

4-30 of 4-47 -




Lo

" OMNI-Test Laboratories, Inc.

Manufacturer:
Mode!:
Project No.:

Tracking No.:

Run;
Test Date:

SBI

Moraco 2008
338-F-68-3
1161

4

12/13/07

Burh Rate

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

Average Delta p
Average Delta H
Tofal Time of Test

149 kgfhr dry

117 degrees Fahrenheit
13.0 feetfsecond
'8153.2 dscifhour

0.049 inches H20
0.00 inches H20
190 minutes

AVERAGE

Wood Heater Test Data - EPA Method 5G

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Velume - Vim
Average Gas Meter Temperature
Total Sample Volume {Standard Conditions) - Vimsid

Toftal Particulates - mn

Particutate Concentration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

Difference from Average
7.5% of the average emission rate
Weighied Average Emission Rate Limit

7.5% of the weighted average emission rate limit

20.96 cubic feet
79 degrees Fahrenheit
20.3 dscf i

0.00021 grams/dsct
1.69 grams/hour
2.82 grams/hour

0.21
4.10 grams/our
0.31

18.70 cubic feet
79 degrees Fahrenheit
19.1 dscf

4 mg
0.00021 grams/dscf
1.71 grams/hour
2.84 grams/hour

0.03 grams/hour

22.23 cubicfeat
80 degrees Fahrenheit
21.4 dscf

4.4 myg
0.00021 grams/dscf
1.67 grams/fhour
2.79 gramsthour

(.03 grams/hour

Coritrel No. P-83U-0001 {Dual Train - 5G Emission Caloulationsjads, Effoctive date: 4778/2003

Resulfs Are Acceptable

Page 1 of 1

Run 4
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OMNI-Test Laboratories, Inc.

Final Laboratory Réport - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Run #:

4-33

Client Name: SBI Equipment Numbers: 4
Model: Monaco 2008 Train #: A
Project No.:  338-F-68-3 Date:  12/13/07
Tracking No.: 1161
Sample Component Reagent | Filter # or Weights i I :
Probe# | Final, mg Tare, mg [Pasticulate, mg
“A. Froat filter catch Filter E146 1254 122.1 33
B. Rear filter catch  Filter E144 127.0 126.8 . 0.2
C. Probe catch Probe 28 114738.9 1147384 0.5
Total Particulate, mg - 4.0
Component Equations: :
A. Tromt filter caich 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
Anafyst:' // Mfﬁ‘"‘ Date: /-2/-0 8
7 # , _
bocumenl Centrel No. P-S8X-0063, Efféc_tive Date: 8/7/2006 7 Page 1 of 1 Train1
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OMNI-Test Laboratories, Inc. -

Final Laboratory Report - Method 5G Dual Train -

Dilution Tunnel Particalate Calculations

Run #: 4 .

Client Name:- Equipment Numbers:
Model: Monaco 2008 Train #: B .
© ProjectNo.: 338-F-68-3 Date: _ 12/13/07
Tracking No.: 1161
Sample Component Reagent Filter # or ‘Weights ]
Probe # Final, mg Tare,mg  [Particulate, mg
A, Front filter catch Filter El145 1253 1214 39
B. Rear filter catch Filter E143 1183 | 1183 0.0
.C. Probe catch Probe 38 114143.0 1141425 0.5
Total P articulate, mg : 4.4
Componentl Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Reer filter catch Final {ing) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mmg) = Particulate, mg

Analyst:

Document Control No, P-SSX-0003, Effeclive, Date: 78.{7.'2006

Date: /-A/-05"

//, /%/:fb :

Page { of 1 . . : . Train 2
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.

- OMNI-Test Laboratories, Ing . : {-'

Beaverton, OR

FUEL DATA

Client: SBI
Model: Monaco 2008
Project #: 338-F-68-3 Tracking #: 1161

Date: j2-{3-07 - Test Crew: /ﬁ/‘ %);gﬁh— R - Run #: ’7/
OMNI Equipment ID #:

FUEL LOAD PREPARED BY: /- ;%»wp.._

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

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

438

Cal Value (2) = 22% Actual Reading
Piece Length Readings Type ./
1 ~F - 124 T T sl
2 4 & 242 238 2%,
3 Y f 23,1 224 23,
P .
Length of cut pieces: 8 @ .75 nches Pre-Burn Fuel Average Moisture: 23,7258 /
Time (clock): _0%:5€ _ Room Temperature (F): 77 Initials: / £
. . TEST FUEL
' FUEL TYPE AND AMOUNT: 1x4 & x4 __Z _
CALCULATED LOAD WEIGHT: ACTUAL LOAD WEIGHT: 31‘ . (2x9
: . _ 6T (ard
FUEL PIECE LENGTH: /3.0 [0.{ Total
MOISTURE CONTENT (METER - - DRY BASIS)
PIECE _ READINGS TIYPE
2 [R-N| 29.9 - 23.1 2xrY
3 -zl 207 - A k
4 zZhe 22.5 =238 o x
5
6
7
- 8
9
10 .
OVERALL TEST FUEL LOAD MOISTURE A VERAGE: __ 20, #3 /
Time (clock): jthee . Room Tempcraiur@ & 75" Initfals'_: / { '_
Technician signature: // f% %ﬁf‘« Date: F2-13C 7
. C'on[_ro! No. P-SFB-0006 (Woodstove Fuel Load Information).doc, Effective daie: 04/18/2007 ’ Page I of T :

0
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OMNI-Test [ aboratorie C.
Beaverton, OR

Client: SBI
Model: Monaco 2008

- Project #: 338-F-68-3

Tracking #: 1161:
Run# 4 Date:

Run Notes

/12-/3-07

Test Crew. K. iferbAn

OMNI Equipment ID #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY: TANDow oo i Prinary

PRIMARY:
el " |
! e b e TERTIARY: _Aowe
e geuge = Py (44 '
' | FAN: ons — r.—/f';;;zf -
PREBURN SETTINGS AND ACTIVITIES
' FAN ADD | ADD
AIR (THERMO) CHANGES \ RAKE
TIME e SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | 5ol | Coe | e COAL
& |TEst s@zéf;na» _
Lo IS( .—v—-—-th_?e_.{[.zo{
TEST

TEST FUEL CONFIGURATION SKETCH
(INDICATE VIEW ANGLE)

oL -1

>

==L

FrRoWt —7

" DESCRIBE OR SKETCH TEST SETTINGS BELOW:
- {SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY:

.5./4.#416’ A Hpove

TechnICIan signature:

- DOOR:

: START UP PROCEDURES

BYPASS: L

FUEL LOADING fLoaded by 4o _ Seconps

ATAL pptil Fwin, 5 set. _

PRIMARY AIR: Fudll ctted GWTIe .6 sesnt —
HBReprey A b3y stecl fo Fest
Seting AT g0 ttesfdndes

Afo/l}é‘

OTHER:

SECONDARY: Taspom with [eiuas/

Norde

FAN: AN M/M
// / %/ﬁ« __ Date:

TERTIARY:

/21307

Conlrof No. P-SFAK-0006 (Run Notes), doc Effectfve dafe: 05/08/2007




OMNI-Test Laboratorie., 7ic.
Beaverfon, OR :

Client: SBJ

Model: Monaco 2008
Project #: 338-F-68-3
Date: z-43-07
Test Crew: . Wory sin)
OMNI Equipment #(s):

Tracking #: 1161

Supplemental Data EPA 5G/5H

Run#: _% _ Booth:
Start Time: _1z:2% Stop Time: 1832

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: , Initial:
Final: /‘//4 _ Final:_ M/ﬂ :
Calibrations: Span Gas ~ COz _a/# Oy _ M4 CO:_n/# _ CONDT): _wi/a
Nz Span | NzSpan | N> Span | Ny Span | Ny Span | N» Span | Ny Span
Time _
02 : /
CO; _ ,/\],/44
CO '
CO, (DT)
Stack Diameter (inches): .,
© Air Velocity (ft/min):  Initial: <50 Final: <50
Scale Audit (ibs): Pretest: 100 Post Test: (0,8
Induced Draft: A ~ %Smoke Capture: g’ad
Pitot Tube Leak Test: Pre: g 2.1 w.L. Post: __ p@d3.2"w.e,
Flue Pipe Cleaned Prior to First Test in Series; Date: 12-16-07 Initials: L
Initial Middle Ending
- Pb (in/Hg) 3029 < 30,30 <7 30.25 e
Room Temp (°F) 20 0 L7 2 %!
Technician signature: /////%ggf Date: i2-13-07
Controf No. P-SFAO_-o_bor (Supplemental Data EPA 5G).doc, Effective dale: 05/O$/2007 Pége Tof 1
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Model: Monaco 2008

Stove Builder International’

1700, Léon-Harmel

Québec (Cuébec), Canada
- GIN 4R9

Run 5

: OMNI-Test Laboratories, Inc. . ) . 4-39 of 4-47
] ’ Certification Test Report dated Jonmary 2008: WOmuisr\users\ Testing\SBI - Stove Builder International 338-5-63-3 Monaco 2008\338-F-68-3 . .




OMNI-Test Laboratories, Inc.

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

-SBi

Monaco 2008
338-F-68-3
1161

5

12113/07

Burn Raie

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

Average Deltap
Average Delta H
Total Time of Test

2.52 kg/hrdry

164 degrees Fahrenheit
14.5 feet/second
8375.9 dscffhour

0.086 inches H20
0.00 inches H20
100 minutes

AVERAGE

Wood Heater Test Data - EPA Method 5G

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Totai Sample Volume - Vm
Average Gas Meter Temperature
Tolal Sample Volume (Sfandard Conditions) - Vmstd

Total Particulates - mn

Particulate Concentration (dry-standard)
Particulate Emission Rate

Adjusted Emissions

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

10.91 cubic feet
79 degrees Fahrenheit
10.5 dscf

0.00030 grams/dscf
2.50 grams/hour
3.89 grams/hour

0.29 ,
4 .10 grams/hour
0.31

10.06 cubic feet
79 degrees Fahrenheit
9.7 dscf

2.7 mg
0.00028 grams/dscf

2.33 grams/hour

3.68 grams/hour

.22 gramsfhour

11.76 cubic feet
80 degrees Fahrenheit
11.3 dsef

3.6 mg
0.00032 grams/dscf
2.67 grams/hour
4.11 .grams/hour

0.22 gramsthour

7.5% of the weighted average emission rafe limit

Conliol No. P-S8U-0001 (Dwal Traln - 56 Emission Calculations)hods, Effective date: 42802003

Results Are Acceptable

Page 1of 1

Run §
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OMNI-Test Laboratories, Inc.

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

Client Name:  SBI

Equipment Numbers: - Run#: 5
Model: Monaco 2008 Train #: A
Project No.: 338-F-68:3 Date:  12/13/07
Tracking No.: 1161
Sampie Component ~ Reagent | Filter # or Weights
Probe# | Final, mg Tare, mg  [Particulate, mg
A, Froaut filter catch Filter 13 112.3 10%.8 2.5
B. Rear filter catch Filter 14 122.8 122.7 0.1
C. Probe catch Probe 7 1999085 | 199908.4 0.1
Total Particulate, mg : 2.7
Component Eguations:
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: ///%%ﬁ Date: /~2/-0§ .
; . /A— Lo re
Bocument Cantrat Né. F.SSX-0003, Effective Date: 8/7/2006 . Page_1 of 1 Train {
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OMNI-Test Laboratories, ne.

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

Client Name: - SBI

Equipment Numbers: Run #: 5-
Model: Monaco 2008 ’ Train #: B
Project No.: 338-F-68-3 Date: 12/13/07 .
Tracking No.: 1161
Sample Component Reagent | Filter # or Weights ]
' "Probe # Final, mg Tare, mg  [Particulate, mg
A. Front filter catch Filter 15 | 126.7 123.8 2.9
B. Rear filter catch Fiiter 16 126.7 126.3 0.4
C. Probe catch Probe 8 - 199095.0 19%094.7 0.3
Totai Particulate, .mg : 3.6
Component Equations:
A. Front filter catch Tinal (mg) - Tare {mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare (mg) = Particulate, mg
C. Probe calch Final (mg) - Tare (mg) = Particulate, mg
Analyst:- //%%yﬁf Date: /=A/-08
P4 .
Docurnent Contrgl No. P-S3X-0003, Effective Dale: B/7/2006 Train 2

Page 1 of 1
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'J ‘ OMNI-Test Laboratories, In

Beaverton, OR

: FUEL DATA
Client: SBI
] Model: Monaco 2008
— Project #: 338-F-68-3 Tracking #: 1161
Date: 1|Z2-13-07 Test Crew: A% /}%;;'M Run# 5

- OMNI Equipment ID #:
= FUEL LOAD PREPARED BY: _4/- /%f@,m/
. FUEL: DOUGLAS-FIR SPECIES, UNTREATED AIR-DRIED, STANDARD GRADE OR BETTER,

_ - DIMENSIONAL LUMBER.
‘ PRE-BURN FUEL
MOISTURE CONTENT (METER — — DRY BASIS)
2 CALIBRATION: Cal Value (1) = 12% "~ Actual Reading _ {2.0
Cal Value (2} = 22% " Actual Reading _ 22.0
Piece Len Readings Type
3 1 3/2 22,7 A x4 25
2 ft_ 2\ rARNE 2Lt 2 ¥y
— 3 . ft
R Length of cut pieces: % & %,8Mnches Pre-Burn Fuel Average Moisture: 21,770 7
Time (clock): _#7 0% Room Temperature (F): 75 Initials: ___ /» 4
) | | TEST FUEL
FUEL TYPE AND AMOUNT: 2X4 Z 4 %4 2.
CALCULATED LOAD WEIGHT: ACTUALLOAD WEIGHT: ___ 3.8 (2 x4)
. . (4 X4}
FUEL PIECE LENGTH: ___ /3 fO /63 Toml

MOISTURE CONTENT (METER — - DRY BASIS)

READIN TIYPE

PIECE
‘. I ZZ;fi 263 ) 22 ZxYy
2 Z5:) 2{.2- TS 2 xd
3 220 A RN 251 L
4 2uY 23 22.4 oY
5
6
7
8
9
; 10

OVERALL TEST FUEL LOA_D MOISTURE AVERAGE: 22, !3%

Time (clock): -17?‘/_é : Room Temperature (F): __75 Initials: [/ -

o Technician signature: // / %@— Date: __f2-(3-&7
7 : / )
Control No. P-SFB-0006 (Woodstove Fuel Load Information).doe, Effective date: 04/18/2007 : o ' Page I Of 1
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- COMNI-Test Laborafone . : {
" Beaverton, OR “

_ Run Notes
~ Client: SBI
Mode!l: Monaco 2008
Project #: 338-F-68-3
Tracking #: 1161
: Run#: 5 Date: /2-¢3-07
a Test Crew: _ K. Horzman)
- OMNI Equipment ID #(s):

, .~ PREBURN
- DESCR!BE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACVCURATE AND REPRODUCABLE)

] PRIMARY: .. SECONDARY: Adly 0/en
! /4 (yg/(/ TERTIARY: NorlE
FAN: on - Mgk

PREBURN SETTINGS AND ACTIVITIES

FAN ADD ADD
: AIR (THERMO) CHANGES RAKE ,
TIME Py raag—— SETTING | FUEL | FUEL COMMENT
PRIMARY/SECCONDARY/TERTIARY CHANGE | +WT. | -WT. COAL -
- o _Ifﬂ_:i@‘ﬂféc : |
, ' S —-———La.z/x_///éé‘( ‘
i 7o o
= TEST i _
TEST FUEL CONFIGURATION SKETCH START UP PROCEBDURES
. (INDICATE VIEW ANGLE)} BYPASS: ,VA
o : FUEL LOADING_f.dadol
S A DOOR: ATan B A,

‘ , PRIMARY AIR: — A0 A0 xusd piacet

FRONT> OTHER: NogE
o ' -
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
. (SETTINGS MUST BE ACCURATE AND REPRODUCISLE) - : _
PRIMARY: SECONDARY: _ Aady Oney”
- - : TERTIARY: _Mw’é
FAN: N o
=l o ; : " Technician signafure; // / M&r}% Date: /2-/3-07
Control No. P-SFAK-0006 (Run Notes).doc, Effective dale: 05/0842007 : . : o Page 1 of 1

4-46 O0F4-47




[

e

OMN/-Test Laboratoric,, ..ic.

Beaverton, OR

Client. SBI
Model: Monaco 2008
Project #: 338-F-68-3

Date: sz -r3-07

Supplemental Data EPA 5G/5H

- Tracking #: 1161

Run#: 5 | Booth:.

Test Crew: A I%zyﬁx/

Start Time: /g% Stop Time:_ze:2¥

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:

Dilution Tunnel (Method 5G Only):

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

Stack:

Initial: ; Initial: )

Final: /V/?’ Final:_ A/
Calibrations: Span Gas COj: /{/‘1 0, Ar//r‘i’ CO: A/A  COyDT): A/

N, Span N-z Span | NxSpan | N2Span | N, Span | Nz Span | Nz Span
Time ' ' '
0> /]
CO, Nz
co !
€O, (DT)

Stack Diameter (inches): 60 .
Air Velocity (ft/min):  Initial: <50 Final: _ < 50
Scale Audit (Ibs): Pretest: (8,0 Post Test: __ 0.0
Induced Draft: &~ %Smoke Capture: Yl
Pitot Tube Leak Test: Pre: & @ 5/ ‘w.c. Post: __e@3.2" Wt

1240707 nitials__ /A

Ending

Initial ‘Middle
Pb (in/Hg) 30,27 &7 3009 <77 3045 L7
Room Temp (°F) %3 gl §3
Technician signature:- //f/%}%/ Date: _ /2 -+ 3%77
Control No. P-SFAO-0007 (Supplemental Data £PA 5G).do, Eﬁ‘e'cﬁ\‘/e date: 05/08/2007 Page 1 of 1
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Model: Monaco 2008
Stove Builder International
1700, Léon-Harme!
Québec (Qudbec), Canada
GIN 4R9 :

Section 5

Sampling Procedures and Test Results

OMNI-Test Laboratories, Inc. .
Certification Test Report dated Jaruary 2008: \Omriisrolusers\Testing\SBI - Stove Builder International\3 38-5-68-3 Monace 2008\338-F-68-3

5-10f5-8



Model: Monaco 2008

. Stove Builder International
1700, Léon-Harmel .
. Québec (Québec), Canada

GIN4R9

INTRODUCTION

Stove Builder International retained OMNI to perform U.S. Environmental Protection Agency
(EPA) certification testing on the Monaco 2008 wood stove. The Monaco 2008 wood fireplace
insert is a non-catalytic, radiant-type room heater. The firebox is constructed of mild steel. The
usable firebox volume was measured to be 1.5 cubic feet. The stove is Vented through a 6-inch
diameter flue collar located at the top of the unit.

- The testing was performed at Stove Builder International facilities in Québec, Canada. The unit

was logged in on December 7, 2007, then assigned and labeled with OMNI ID #1161. OMNI
representative Ken Morgan conducted the certification testing and completed all testing by
December 13, 2007. The EPA was notified of the testing dates in a letter dated November 21,

+ 2007. A testing contract, including provisions for Random Compliance Audit (RCA) testing, has

been signed by Claude Paré of Stove Bullder International and is on file at OMNIs testing
facility.

The Monaco 2008 wood fireplace insert 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 weighted average emissions of the four test runs
included in the results indicate a particulate emission level of 4.4 grams per hour. *An extra run
(Run #5) was performed to throw out an outlyer. 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
indtvidual test runs did not exceed the cap. The Monaco 2008 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:

* “DO NOT TAMPER?” labels were placed on the door and on all other openings. .

» Plastic material sealed w1th “D0O NOT TAMPER?” labels and tape was wrapped around
the unit. :

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

¢ “DONOT TAMPER?” labels were placed on all outer surfaces of the box.

This report is organized in accordance with the EPA~recommended outline and is summarized in

the Table of Contents immediately precedmg this report The results in this report are limited to
the item submitted. :

OMNI-Test Laboratories, Inec. : 5-2 of 5-8
Ceritification Test Report dated January 2008: WOmnisrusers\Testing\SBI - Stove Builder Infernational\338-5- 68-3 Mornco 2008\338-F-68-3 .




Model: Monaco 2008

Stove Builder International
1700, Léon-Harmel
Cuébec (Québec), Canada
GIN 4R9

Table 1.1 — Particulate Emissions

Burn Rate Method 5G Emissions
Run (kg/hr dry) {g/hr)
1 0.95 6.64
3 1.37 3.08
4 1.19 2.82
5 2,52 3.89

Weighted particu[até emission average of four test runs: 4.4 grams per hour.

Table 1.2 — Test Facility Conditions

Room Temperature | Barometric Pressure Air Velocity
(°F) (Hg) {(ft/min)
Run Before After Before After Before | After
1 78 79 30.17 3010 | <50 | <50
3 81 79 30.14 30.26 <50 <50
4 80 81 30.29 30.25 <50 <50
5 83 83 30.22 30.15 <50 <50
OMNf—Tesr Laboratories, Inc.

S S 5-3 of 5-8

Certification Test Report dated January 2008: \Onmisrviusers\Testing\SBI - Stove Builder International\ 338-5-68-3 Monaco 20081338-F-68-3
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Model: Monaco 2008 .
Stove Builder International
1700, Léon-Harmel
(uébec (Québec), Canada

GIN 4R9
Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST
Run Pretest'Fu_eI Weight Pretest Moisture Coal Bed Weight
(Starting weight in {bs) (Dry basis - %) (Ibs)
1 5.5 19.7 2.2
3 7.0 19.1 22"
4 7.0 23.2 2.1
5 - 12.7 217 2.7
Table 1.3.2 ~ Fuel Measurement and Crib Description Summary - TEST '
Test Fuel | Firebox Fuel Loading Fuel Moisture | Piece
Wet Basis | Volume | Density Wet Basis | Content Dry | Length | 2xds | 4x4s
Run (lbs) | (#) (Ibs/ft®) (%) (in) Used | Used
1 9.8 1.5 653 21.7 13 2 2
3 10.3 1.5 6.87 20.7 13 2 2
4 10.1 1.5 6.73 21.4 13 2 2
5 11.3 1.5 - 7.53 22.1 13 2 2
OMNI-Test Eaboratories, Inc.

Certification Test Report dated Jamiary 2008: \Omuisrvusers\Testing\SBI - Stove Builder Internatiorial 338-5-68-3 Monaco 2008\3 38-F-63-3

5-4 of 5-8




 Model: Monaco 2008

Stove Builder International
1700, Léon-Harmel
Québec (Québec), Canada

GIN 4R9

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)
1 230 1331 . 141.8 104.0
3 170 13.36 1394 117.4
4 190 12.97 135.9 116.7
5 100 1445 139.6 163.7
Table 1.5 - Heater Operation Data {Average Temperature Data)
Beginning Surface Ending Surface .
Run | Temperature Average® Temperature Average® Surface Delta T"
1 430.5 383.0 48
3 487.6 451.4 36
4 455.4 414.2 41
5 _ 562.4 584.0 22
a. All temperatures are in degrees F.
b.R

epresents the difference between beginning and ending average surface temperatures.

OMNI-Test Laboratories, Inc. -

Cerdification Teit Report dated Joruary 2008: WOmnisrinsers\Testing\SBI - Stove Builder Interniational) 358-8-68-3 Monaco 2008\338-F-68-3
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Model: Monaco 2008
Stove Builder International
1700, Léon-Harmel
Ouébec (Ouébec), Canada

 GIN4R9

Table 1.6 — Pretest Configuration

Run Combustion Air (in) Fuel Added Fuel Removed | Time (min)
: ~ 5.5 Ibs at start; no addition; '
! Fully Closed coal bed 2.2 Ibs 00 60
3 Indexed with 0.188" 7.0 Ibs at start; no addition; 0.0 60
Drill Bit coal bed 2.2 lbs )
4 Indexed with 0.141" - 7.0 Ibs at start; no addition; 0.0 60
Drill Bit coal bed 2.1 |bs '
' 12.7 |bs at start; no addition;
> Fully Open coal bed 2.7 Ibs 0.0 0
Table 1.7 — Run Data
Average Dry Initial (Induced) Primary Air Average -
Burn Rate Draft  Setting Run Time Draft
Run {(kg/hr) (H,0) (in) {min) (HO)
1 0.95 0 Fully Closed 230 -0.063
| Indexed with R
Indexed with
4 119 0 0.141" Drill Bit 190 0.071
5 2.52 0 ~ Fully Open 100 ~-0.089
OMNI-Test Laboratories, Tne. . : 3-6 of 5-8

" Certification Test Report dated Jasniary 2008: \Omnisrvinsersi\Testing\SBI - Stove Builder Internationali338-5-68-3 Monaco 2008\338-F-68-3




Model: Monaco 2008
Stove Builder International

1700, Léon-Harmel

Québec (Québec), Canada

GIN 4R9

Table 1.8 — Test Configurations

Run

Five-Minufe Startup

Combustion Air-

Bypass: N/A. .
Fuel Loading: Loaded by 45 seconds.

Door: Ajar for 4 minutes, 40 seconds.

Primary Air: Fully open for 5.0 minutes, then abruptly closed to test
setting.

Other: None.

Secondary: Fully closed.

Terdiary: N/A.
Fan: On high.

Fulty Closed

- Bypass: N/A.

Fuel Loading: Loaded by 35 seconds.

Door: Ajar for 3.0 minutes.

Primary Air: Fully open for 5.0 minutes, then abruptly adjusted to test
setting.

Other: None.

Secondary: Tandem with primary.

Tertiary: None.

Fan: On high.

Indexed with
0.188" Drill Bit

Bypass: N/A.
Fuel L oading: Loaded by 40 seconds.

Door: Ajar for 3 minutes, 5 seconds.

Primary Air: Fully open for 5.0 minutes, then abruptly adjusted to test
setting.

Other: None.

Secondary: Tandem with primary.

Tertiary: None.
Fan: On high.

Indexed with
0.141" Drill Bit

Bypass: N/A.

Fuel Loading: Loaded.
Door: Ajar for 3.0 minutes.

Primary Air: No adjustment.
Other: None.

Secondary: Fully open.
Tertiary: None.

Fully Open

Fan: On high.

OMNI-Test Laboratories, Inc.
Ceriification Test Report dated Janyary 2008: '\\Cv‘mmsrv\H.s‘zrs\Tes.‘m;_, \SAI - Stove Builder In.!ermfhwml\.%jﬁﬁ? 65-3 Monaco ’!)08\338 £ 68 3
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Model: Monaco 2008

- Stove Builder International

1700, Léon-Harmel
Québec (Québec), Canada
GIN 4R9

‘TEST RESULTS AND DISCUSSION

A total of five test runs were performed on the Monaco 2008 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 ke/hr dry category; one in the 1.25 to 1.90 kg/hr dry category;
and one at maximum.

The weighted particulate emission level was measured to be 4.4 g/hr.

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

 OMNLTest Laboratories, Inc. - - 5-8 of 5-8

Certification Test Repart dased Jaruary 2008; WOmpisrviusersiTe esting\SBI - Stove Builder Infernationali338-5-63-3 Manaco 2008\338-F-68-3






