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WOOD HEATER DESCRIPTION
Appliance Manufacturer: Morsg Jernstoberi A/S
Wood Stove Model: 3112

Type: Freestanding, radiant-type room heater

WOOD HEATER INFORMATION

Materials of Construction: The unit is constructed primarily of cast iron. The firebox is
lined with vermiculite and the feed door has a high-temperature ceramic glass panel and a
ceramic rope gasket.

Air Introduction System: Air enters the firebox through an opening located at the
back/bottom of the appliance. Secondary air enters the appliance through the
bottom/back and is channeled internally to both sides of a hollow-tiered baffle with two
rows of holes.

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

Combustor: N/A.

Internal Baffles: A hollow steel baffle is mounted in the upper portion of the firebox
with a cast iron extension at the front. The flame path is forced to the front of the firebox
where it travels up through the opening between the baffle and primary air manifold.

Other Features: None.

Flue Outlet: The 6-inch diameter flue outlet is located at the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific written instructions: See Section 3 of this report. All markings and instruction
materials were reviewed for content prior to printing.
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Date of print: 07-12-2006
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Revl Revisions Sign.: Date:
Tifle: Constructionj RSV 07.12.2006

Dim. without indication of margin occ. fo DS/ISO 2768-1 m Glasband 3100 Released:
Material: 8x4rmm Glasband m. tape Format: Ad
Weight: 025kg Scale: 1:2.5
Model no. Morsg 3100 Harfifio. 79074200
Drawingiype: | Emnetegning m ors a Drawing no.:
Location of file: oring Besgmesnntin 7 o et bk o 31 00-1 05 a

This drawing is Morsg Jernsteberi A/S' property and must not be sold., lended or copied without any written authorization from the company.
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C V-1100 (600) Vermiculite insulating slabs
for hot-face and back-up insulation - up to 1100°C (2012°F)

1000°C
@ 1100°C

mean temp. @ 200°C
mean temp. @ 400°C
mean temp. @ 600°C
mean temp. @ 800°C

mean temp. @ 392°F
mean temp. @ 752°F
mean temp. @ 1112“

Silica

Titanium dioxide

Ferric oxide

Alumina

Magnesium oxide
Calcium oxide

Sodium oxide
Potassium oxide

Lcss ion 1 025°C

k/(kgxK)
BTU/(Ibx’F

Wi(meK)
Wi(m=K)
W/(mxK)
W/(mxK)

BTU/(sq.ftxhx°Ffin.)
BTU/(sq.ftxh«F/in.)
BTU/(sq.ftxhxFlin.)
xh°Flin

0.94]

6.1x10"

excepted.

Data are average results of tests conducted under standard pmcedures and are subject to variation. Data contained in this
data sheet are supplied in good faith as a technical service and are subject to change without notice. Misprint and errors

March 2004

Skamol A/S is DS/EN IS0 9001 certified.
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Skamol AIS

Bstergade 58-60
DK-T900 Nykebing Mors
Denmark

Fax: 459772 4975
insulation@skamol.dk

Sales offices

Skamol Europe GmbH
Promenadenstrasse 1
D-4145CI Meuss

Germany
Fnstfad'l 1u 1437

Tot . +49( ) 2131-10640
Fax: +49 (0) 2131-106464

Skamol Americas, Inc.
8318 Pineville-Matthews R

TBL +1 %‘;1) 544 1015

www.skamol.com
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GLASFIBERPRODUKTER
TEKNISKE DATA

Basismaterialet i STEFFCA glasfiberprodukter bestar af 6 - 9 mikron "E" glasfiberfrade som kan volumineres, tekstureres,
tvindes, forsteerkes med stéltrade osv.

Produkterne er uorganiske, sterile, ildfaste, helt asbestfri, indeholder ingen giftstoffer eller tungmetaller, og forarsager ikke
hudirritation.

"E" GLASFIBER - SAMMENSAETNING

L e e e
AlOs........
Ca0 - MgO
=110 T———
Fez0s -
Naz0-Hz0 ...
"E" GLASFIBER - GENERELLE EGENSKABER

FaMVE: cicimusmim i aassiisis HVID
Max. temperatur..........ccccveneiceiriecseeis e seseneens 550 °C
Smeltepunkt..........c........ 1200 °C
Fiberdiameter ..........ccccevvuu. serenee.. B-9 mikron
Traskstyrke - nyt filament ...... ceeeenenee. 3400 MPa
Young's MOdUl....cccoeeereerereerne et eeees 74000 MPa
Varmeledningsevne ........cccvieecieeisinniiinnes 1,0 Wim °K
Reaktion paild......c.ccceieevmicireeecececccesssie s ceneeen.ldfast
Gledetab. S R <1,5%
Dielektrisk stl\med ..................................... 60-100 kV/mm
Oplgsningsmiddelasgthed..........cccovvievieeciicieceniccniennes god
Basefasthed... .. god
Syrefasthed ...........c........ god - bortset fra fluorbrintesyre

"E" GLASFIBERPRODUKTER - GENERELLE EGENSKABER
- stor mekanisk styrke
- gode elektriske egenskaber
- ildfaste

- lav varmeledningsevne

- god modstandsevne over for kemiske stoffer
- hgj termisk modstand

- god fleksibilitet

MAX TEMPERATUR 550 °C

STEFFCA GLASFIBERPRODUKTER - SORTIMENT

Snoede pakning - omflettede pakning - isolerende band - flettede pakninger i runde, firkantede og
rektanguleere dimensioner - vaevet bandel - selvklaebende baendel - band - selvkleebende band -
stigeband - dielekirisk tape - lodde puder - ra, silikonecoatede, HT-behandlede, aluminiserede,
grafitiserede, karamelliserede, teflonbelagte, - glasklaeder - afdaskninger

VETRO-REF:
GLASFIBERPRODUKTER MED SPECIEL HT-IMPRAGNERING

Glasfiberprodukter kan impraegneres med speciel ildfast vermiculit for at ege deres resistens over for hgje temperaturer
og alle slags termisk chok op til 1000°C og for at reducere spild af glasfiber og pulver under handteringen.

STEFFCA's "VETRO-REF" produkter er meget fleksible og modstandsdygtige over for gnister, svejsesprgjt og smeltet
metal.

VETRO-REF produkternes farve... . sirsssusinesaumensans JUNC

Impraagneringens max termiske fasthed \.red kontmuer tg anvende!se e 7007 G

Impraegneringens max termiske fasthed ved kortvarige pavirkninger... ...1000 °C

Steffca A/S - Falstervej 10 H — 5800 Nyborg — A/S Reg. Nr. 24 44 93 — CVR. Nr. 20 76 85 08

Telefon +45 68531 3102 — Telefax +45 6531 8502 - E-mail info@sisfica.dk — www Stitff_c%dej 0F 1-170




The base material of STEFFCA SILCA Textile Products consists of 6 micron Silica Fi... Side 1 af2

Fra: Martin Steffensen [Martin@steffca.dk]
Sendt: 25. marts 2004 13:04

Til: kaa@morsoe.com

Emne: Data E-glas Eng.

Hermed data som aftalt.

GLASS FIBER TEXTILE PROBUCTS

The base material of STEFFCA Glass Fiber Textile Products consists of 6 - 9 microns "E" Glass Fiber Filament Yarns that can be
voluminized, texturized, plyed, reinforced with steel wire etc.

They are inorganic, steril, incombustible, totally Asbestos-Free, do not contain any toxic matter nor heavy metals and do not cause skin

irritations.

BASIC

COMPOSITIONS OF "E” GLASS FIBER
Si02 53-55 %

AI203 14-15,5 %

Ca0 - MgO 20-24 %

B2036,5-9 %

Fe203-Ti02 < 1%

Na20-K20 < 1%

SENERAL PROPERTIES OF "E” GLASS FIBER

Mayx. Temperature 550°C

Melting Point 1200 °C

Diameter-filaments 6-9 micron

Tensile strength-virgin filament 3400 MPa

Young's modulus 74000 MPa

Thermal conducivity 1,0 W/m °K

Fire reaction incombustible

Loss on ignition < 1,5 %

Dielectric rigidity-glass in bulk 60-100 KV/mm

Solvent resistence good

Bases resistence good

Acid resistence good - except fluoridric acid

file://U\udW\DIVERSE\tekniske data isolering og glas\Data E-glas Eng..htm

1-31 0F1-70
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The base material of STEFFCA SILCA Textile Products consists of 6 micron Silica Fi... Side 2 af 2

GENERAL PR&PER‘FMS OF "E" GLASS FIBER TEXTILE PRODUCTS
° - high mechanical strength - good electrical properties

° - incombustible - good dimensional stability

- low thermal conducivity - good resistence to chemical agents

- high thermal resistencs - - good flexibility

L - max temperature 550°C

152 GF L~ 70
file://U:\udv\DIVERSE\tekniske data isolering og glas\Data E-glas Eng..htm 08-12-2006




HECKER Glaskeramik Hitzebesténdiges Glas Einscheibensicherheitsglas ESG Borosi... Side 1 af 1

Glaskeramik NEOCERAM N-0
Technische Daten
Warmeausdehnung
Lichtdurchlassigkeit

Oberflachenbeschaffenheit
Flache Scheiben/Beschichtete Glaskeramik/Einbaurichtlinien

Technische Daten

Ausdehnungs- - 10-7/K (30-380°C)-6
koeffizient : (30-750°C)-3
Temperatur- °C 800
wechselbestandigkeit

Maximale °C kontinuierlich 700
Betriebstemperatur kurzzeitig 800
Warmeleitfahigkeit W/m - K (25° C) 1,51

Spezifische Warme J/kg - K 712

Dichte g/lem3 2,51

Biege- und entsprechen den Eigenschaften von Gussglas
Schlagfestigkeit

file://U:\udv\DIVERSE\tekniske data isolering og glas\HECKER Glaskeramik Hitzeb... 08-12-2006



Model: 3112

Morsg Jernstoberi A/S
Furvej 6

7900 Nykebing Mors
Denmark

Engineering Drawings/Blueprints (Remainder)

OMNI-Test Laboratories, Inc. 1-34 of 1-70
Certification Test Report dated January 2007: \Omni02\users\Testing\Morso\]92-5-10-3 Morso 31421192-5-10-3



Morsg 3112, 3142 NA - Drawings and data

PARTS:

Base plate

Door-

Draught valve

Side plate
Intermediate frame
Riddling grate

Conv. side plate

Baffle plate, stainless
Radiant shielding, bottom
Ceramic glass

Ash tray

Rear plate

Top plate

Air canal, rear

Top plate, inside
Baffle plate, top
Riddling bar

Baffle plate

Access baffle

Front frame

Brick, side

Brick, back

Top plate

Airtightbox

App. drawing 3112
App. drawing 3142
Radiant shielding, rear
Air flow diagram 3112
Air flow diagram 3142
Tightening tape

Cover

Distance tube

Log for plate - not threaded
Glass fitting

Log for plate - threaded
Flue collar

Leg

Draught Control

Bar f. draught control
Mounting plate, bar f. draught control
Handle f. draught control
Bush

Hinge pin

Riddling handle
Distance tube

Knab f. riddling bar
Hinge pin

Stainless Steel Handle
Stainless Steel Handle
Air adaptor

Door axle

Parts drawing

DRAWINGS:
3100-01
3100-03
3100-04
3100-05
3100-08
3100-09
3100-14
3100-19
3100-23
3100-24
3100-37
3100-66
3100-07
3100-68
3100-609 side 1-2
3100-70
3100-75
3100-81
3100-82
3100-83
3100-85
3100-86
3100-90
3100-91
3100-100
3100-101
3100-102
3100-103
3100-104
3100-105
1400-10
1400-148
1400-199
1400-206
1400-204
1400-219
3400-07
3400-16
3400-17
3400-18
3400-41
1126-27
1126-38
1126-42
5000-18
5000-60
5000-85
2100-158
2100-159
3600-28
4600-12
3100-502

V-1100 (800) Vermiculite insulating slabs- Technical datas

Glas fiber products — Technical datas
Glass ceramics - Technical datas
Installation and Operating Instructions
Parts list 3112, 3142

Nykebing Mors d. 06.12.2006

DATE:
03.08.2005
05.03.2004
01.09.2000 }
14.11.2000 '
05.10.2000
05.09.2000
07.03.2000
31.03.2000
25.09.2000
31.05.2000
05.08.2004
01.04.2005
04.09.2000
01.04.2005
01.04.2005
01.04.2005
02.11.2006
28.08.2006
01.04.2005
01.04.2005
01.07.2005
22.11.2004
27.02.2006

- 03.11.20086

06.12.2006
06.12.2006
06.12.2006
06.12.2006
06.12.2006
07.12.2006
02.12.1992
21.11.2003
03.03.2000
14.03.2001
03.03.2000
24.09.2001
26.06.1998
11.11.1999
25,10.1999
10.11.1998
10.10.2000
02.07.2001
20.12.1996
30.06.1987
21.11.2003
20.02.2003
31.07.2003
29.05.2001
26.01.2001
10.10.2006
07.03.2002
07.12.2006
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Date of print: 06-12-2006
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|
Rev.[ Revisions Sign.: Date:
Title: Construction] RSV 21.11.03
Mal uden toleranceangivelse ih.t. DS/ISO 27681 m Afstandsrer g10x1 L=22' BReleased:
Material: galv.hydraulikrer Format:
510x1 1=22,5 A4
Weight: 0. kg Scale: 1:1
Model no. . Morsga 4600 temno.: 54345500
Drawingtype: | Emnetegning m o r a Drawing no.:
Location of file: AT T— storr efwnrgum§m 4600- 1 48 u

This drawing is Morse Jemsteberi A/S' property and must no be sold, lended or copied without any writien authorization from the company.
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31.5

1400-197 lus uden gevind - Sheetl

Rev.l Revisionstekst: Sign.: Dato:

Matericle: Sort fladjern Titel: Konstr.: RSV 03.03.2000
Veagt: 0.015 kg.| Bearbejdes: Lus uden gevind Frigivet:
Overfladebeh.: m? Tegn.format: Ad

7 Mdal uden toleranceangivelse e R :
Mdltolerance: | 5ehed 57481 m 4 Mélforhold: 21
Ruhedstolerance: MOI’Sﬂ 1 00 Varenr.: 4425 6300
Vaarkiajsor.: morsa Tegningsnr.:
Tegningstype: Emnetegning bysgpormtls §P fedndiointan 1 400 = ] 9
Denne tegning tilherer Morse Jernstaberi A/S og ma ikke afhaendes, udlanes eller kopieras uden firmaets skrifilige tiladelse .
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c | /Endret varenummer RSV 14.03.2001
b | 4ndret mal RSV 06.09.2000
Rev.| Revisionstekst: Sign.: Dato:
_ | Materiale: 1 mm rustii plade Titel: Konstr.: RSV 07.03.2000
o
B Veegt: 0,006 kg.| Bearbejdes: GIUSbESIQg 2 Frigivet: RSW 30.06.2000
o Overfladebeh.: m? Tegn.format; Ad
o) Maltelerance: Mal uden toleranceangivelse Mélforhold: 241
8 *__|DS/IS0 2768-1m & :
8| Ruhedstolerance: Morsg 1400 Varenr.: 54146361
S| Vearktajsnr.: Tegningsnr.:
g Vot Morso -
§ Tegningstype: Emnetegning st 33 Subpt G s 1400'206 @)

Denne tegning filherer Morsg Jemsteberi A/S og ma ikke afhcendes, udidnes eller kopisres uden firnaets skriftige filadelse
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Rev.| Revisionstekst: Sign.: Date:
8| Motericle: Sort fladjern Titel: Konstr.: RSV 03.03.2000
L
| Veagt: 0,015 kg.| Bearbejdes: Lus med gevind Frigivet:
o]
% Overfladebeh.: m? Tegn.format: Ad
s e . |Maludent ivel . X
5| Méliolerance: Bs ﬂg"oez'; ﬁ?r;ncecngwe 28 Mdlforhold: 2:1
E‘:.E‘ Ruhedstolerance: MOI’SQ 1400 Varenr.: 44256700
S Vearktajsnr.: m Tegningsnr.:
3 Oorso
5 Tegningstype: Emnetegning Bympeman's S voferibris s 1 400 _2 0 4

Denne fegning filherer Morse Jemsieberi A/S og ma ikke afhcendes, udiéines eller kopieres uden firmaets skrifflige tilladelse
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P A-A
|
I\ |
g | Pafert en 2,5° bukning. RSV 07.12.2004
f | Fiernet rundinger RSV 11.11.1999
e | Péafert rundinger RSV 09.11.1999
d | Pafert tolerance RSV 22.10.1999
c | 4Endrng of hjsme RSV 15.01.1999
Rev.| Revisionstekst: Sign.: Dato:
Materiale: 3 mm 5PD plade. Titel: Korsr.: RSV 11.11.1999
Vaagh 0,23 kg.| Bearbejdes: Spj celd Frigivet:
Overfladebeh.: m? * | Tegn.format: Ad
. . Mal uden toleranceangivelse ’ .
Méltolerance: | Hec 557681 Mélforhold: T2
Ruhedstolerance: Morsg 3400 Varenr.: 71 346300
Veerktejsnr.: m orsa Tegningsnr.: )
Tegningstype: Emnetegning [ Sy —— 3400 - 1 6 g

3400-16 spjceld - Sheet]

Denne tegning filherer Morse Jemsteberd A/S og mad ikke ofhcendes, udidines eller kopieres uden firmaets skiftlige tiladelse
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Matr:  15x1 mm Bandstal uherdet Vegt: 0,01  Ka.
Rev.] Revision Sign.| Dato T|‘te[ Sign.: Dato:
' ; KDU 28.07.98
b | Hul pdfert ags |01 | Mont.stal f. reg.stang Tegnform. | Malforhold
' Morse 3400 A4 2l
Filnavn: Varenummer:
3400-18 71346500
Tegningsnummer:
Morso
Jernstaberi A4/S 3400 - 1 8 b
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|
6.6
- M8
Matr.: Rustfri stdl
Rev| Revision Sign.|Dato | Titel: MORS@ 3400 Sign.: Dato:
§ ADS 30.10.98
b |Péfart mafr. RV (101000 | Greb til Tegnform: | Mélforhold
Reguleringsstang A4 2
Filnavn: Varenummer:
3400—41 75180400
. Tegningsnummer:
MOIrso
Jernsteberi A/S 3 4‘00 T 4‘ 1 b
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. /| Ngdvendig frigang
9 4
o~ o >
= oA A
B-B
M12x1
a |Emne optfegning i SolidWorks KDU  D2.07.01
Rev.| Revisionstekst: Sign.: Dato:

?5 Matericle: Messing Titel: Konstr.: M.AQ 28.07 .87
o
ﬁ. Veegth: 0,006 kg.| Bearbejdes: Drejes BQSHing for rys-]-esi-qng Frigivet:
-g Overfladebeh.: |Ubehandlet - m? Tegn.format: Ad
% Méltolerance: g?;};’g%%g!?ﬁnceangivelse " — Mélforhold: 2.5
E Ruhedstolerance: orsg Varenr.: 7524621
| Vearkigjsrr.: - m r Tegningsnr.:
o ‘ '
§ Tegningsiype: Emnetegning Bsorsnei 3 retaCri ton ] 126 -27 a

Denne tegning tilherer Morse Jernsteberi A/S og maikke afhcendes, udlanes eller kopieres uden firmaets skriftlige tilladelse
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Anvendes fil:
EDB nr. 541403
D,5x45— i o 5| -
B —— ks 1410
L 33 I
EDB nr. 542056
0,5x45i _i |5[ -
Sjp-—-—- RO.5 1B
40 2B
- 1126
EDB nr. 541082
0,5x45° e |5 -
| [ e —— S RO5 1610
43 . 1710
Mart.: @6 Rf. automatstdl
EDB nr. 714005
Titel: Sign.: Dato: Revision Sign. [Dato
N.AQ. 06.10.8
@6 hcengselstifter Tegn.fiﬁ_: Mé,forholj Gamdrup TegneTeknik HCH |april 96
A4 1:1 Tilfgjet grader KDU |20.12.96
Tegningsnummer: Varenummer:
1126-38-4 se teg.
Filnavn:
IMORSO " 1126-38
1-61 O0F 1-720
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Daie of print: 06-12-2006

_' —
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P
c0 I !
: |
g
Rav.l Revisions Sign.: Date:

Title: Constuciion] RSV 21.11.03
Mal uden toleranceangivelse ih.t. DS/ISO 2748-1m Afstandsrer g10x1 L=18 |Released:
Material: galv.hydraulikrer Format:

210x1 L=18 A4
Weight: 0, kg ) Scale: 1:1
Model no. S Morsg 5000 F—— 545003
Drawingtype: | Emnetegning mo Drawing no.:
Location of file: Bymosmnmie I eoEainin e

5000-18 a

This drawing is Morse Jemsteberi A/S' property and must no be sold, lended or copied without any written authorization from the company.
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Udskriftsdato.06-12-2004
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| 0
. ™)
I
I
|
i
0 .'
= '
1 ps
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] =
’? Andret matr, RSV 20.02.2003
d | Andretlcengde RSV 19.06,1997
c | Tifgjet tegn. r. KDU 20.12.1996
b | Gamdrup Tegne Teknik HCH 04.1996
Rev.| Revisionstekst: Sign.: Dato:
Titel: Konstr.:
Knob for rystestang 5000Figivet:
Materiale: Rustfri stal Tegn.format: Ad
Ve=gt: 0.02kg Malforhold: 21
Modelnr. . Morsg 5000 o 752420
Tegningstype: | Emnetegning m or Tegningsnr.: Side 1 af 1
Filplacering: o 25 Srespeie ) omposicd 5 00 0 - 6 0

Denne tegning filherer Morse Jernstaber A/S og ma ikke afhcendes, udidnes eller kopieres uden firmaets skiffligs tiladelse
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Date of print: 06-12-2006
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74,5 _\ !
5
b |Endret rille. RSV 22.11.05
Rev| Revisions Sign.: Date:
Title: Construction; RSV 31.07.03
Mal uden toleranceangivelse ih.t. DS/ISO 2768-1 m Hceng se[ssﬁﬂ- agbx75 Released:
Material: Automatstél Format: Ad
Weight: 0,01 kg Scale: 2:1
Model no. . Morsg 5000 lfemno.: 545008
Drawingtype: | Emnetegning m o s g Drawing no.:
Location of file: Brizosewin \_'—"Epmm 50 0 0 - 8 5 b

This drawing is Morse Jemsteberi A/S' property and must no be sold, lended or copied without any written authorization from the company.
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c | £ndretmdl RSV 29.05.2001

b | £ndret mal RSWV 27,02.2001
= Rev. Revisionstekst: Sign.: Dato:
é’ Materiale: Rustfast stdl Titel: Konsir.: RSV 22,01.2001
é Veagt: 317| Bearbejdes: | Bores Hdndta g 2110 USA Frigivet: RSV 22.01.2001
g Overfladebeh.: m? Tegn.fomat: Ad
O pad : Mal uden toleranceangivelse - . w
TU, Méltolerance: | X8 00D oy ) Mélforhold: 1:1
.é Ruhedstolerance: MOfSﬂ 2.[ 00 Varenr,_: 75262400
B Vearkigjsnr.: Tegningsny.:
2 —  MOFrsSo®
= Tegningstype: Emnetegning vt 1 Seftplixtatan 2 ] 00 - 1 58 C

Denne tegning filherer Morse Jernsieberi A/S og md ikke afhcendes, udianes eller kopieres uden firmaets skriffige filladelse
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(

2100-159 Handtag komplet USA - Sheeil

Rev.‘ Revisionstekst: Sign.: Dato:
Materiale: Titel: Konsir.: RSV 26.01.2001
Veegt: kg.| Bearbejdes: H&ndfqg komplef USA [Figivet:
Overfladebeah.: m? Tegn.format: Ad
Méitolerance: | Ml uden_ioleroncecsngivelse Malforhold: 11
Ruhedstolerance: Morsg 2100 Varenr.:
Veerkigjsnr.: Tegningsnr.:
Tegningsiype: | Samlingstegning man?#?rmgna 2 1 00 - 1 5 9 Ci

Denne tegning tilharer Morse Jernsteber A/S og mé ikke afhcendes, udidnes eller kopieres uden firmaets skiifilige filadelse
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3 43,5 2 o |
5 28,02 0,00 g
Mafr. Rustfast stdl
Rev| Revision Sign. Dato T|'I'e| Sign.: Dato:
et RS 22.05.97
c | Varenr. fiifejet KDU [20.11.97 Dgraksel for 4600 Tognform: e
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Model: 3112

Morse Jernstoberi A/S
Furvej 6
7900 Nykobing Mors
Denmark
Section 2
Quality Assurance/Quality Control
OMNI-Test Laboratories, Inc. 2-1 of 2-47

Certification Test Report dated Je ry 2007 WOmni02\wsers\Testing\Morso\ 192-5-10-3 Morso 3142\192-5-10-3




Model: 3112

Morsa Jernstoberi A/S
Furvej 6

7900 Nykobing Mors
Denmark

QUALITY ASSURANCE/QUALITY CONTROL

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

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

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

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

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

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

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

OMNI-Test Laboratories, Tnc. 2-2 of 2-47
Cerfiffcation Test Report dated Janary 2007: WOmni02\users\ Testing' Morso\192-8-10-3 Morso 31421192-5-10-3



Model: 3112

Morse Jernstoberi A/S
Furvej 6

7900 Nykebing Mors

Denmark

Sample Analysis
Analysis Worksheets
Tared Filter and Beaker Data
Solvent Blank Data

OMNI-Test Laboratories, Inc. 2-3 of 2-47
Certification Test Report dated January 2007: WOmni02\users\TestingMorso\ 192-5-10-3 Morso 3142\192-5-10-1



OMNI-Test Laboratorie{ c.

Beaverton, OR

-

Dilution Tunnel (Method 5G) Analysis Worksheet

Client: Morso Jernstoberi A/S

Model: 3142

Project #: 192-S-10-3 Tracking #: 921

Date: 12-1g-06

Sample Train #:

Test Crew:

__- Train assembled by: _K. Msrsan

Balance ID #: OMNI- 00023

K, Whraasd

Run #:

Thermo/Hygro meter ID #: OMNI -

Audit weight ID # OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)
Weighing Record
Train Part . :
Date | Time @V‘gﬂt} ( ;;’gfs) RIH % T‘?{__“)p' Initials
Front Filter 1 - G005 ey 5 ) /(
Lab ID #
ID#_ N13¢ 2206 |os00 | Loos™ | L seoy 9 | 7o (L~
Tarewt. __ 53857
D/T in desiccator
12-18-0L  [7:5°
Preliminary wt.:
L0006
Rear Filter [2-20-06 | »7:30 5861 .Sdof 29 ¢ L
Ingﬁlvazzs’ 12-21-0b | 08:i00 | 584y 500 ( 27 /0 /L =
‘| Tare wt. 5862
D/T in desiccator:
12-1¥-0( 1750
Preliminary wt.:
L S8S
Acetone Rinse
2-21-06 | 08:00 | ||(, 9447 ey 29 70 yze
Lab ID #
Beaker# 2242
Tare wt. [, 9473 [127206 [16300 |10 ud3 | so0; | g 76 | £ -
Volume__s02 ml
Cleaned by: K
Solvent #: _ sHo7y
D/T in desiccator:
12-14-06__ /3:30
Preliminary wt.:
[16.9458
Technician signature: // //%rg. Date: /12-21-0¢
[ /‘ /
Control No. L-SFX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003 Page 1 o{ ?]"
2 =4 0F 2 -



OMNI-Test Laboratorieq e

Beaverfon, OR

Client; Morso Jernstoberi A/S

Model: 3142

Project #: 192-S-10-3 Tracking #: 921

Date: _1z-19-66

Sample Train #:

Test Crew: A, Mot/

s

(

Train assembled by: _ 4 #rpei/

Run #:

Dilution Tunnel (Method 5G) Analysis Worksheet

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 . .
: Weight Audit " Temp. i
L Date Time (grams) (grams) R/H % (F) Initials
Front Filter 12-21-06 | ©F:00 .5%6 | .500/ A7 7o £
:hr;l?tm #N 238 (2-21-0L | tete0 | 5860 . 500/ (& 76 K ——
Tare wt. ___ 57/
D/T in desiccator
2~19-0( 13,320
Preliminary wt.:
5363 )
Rear Filter 12-21-06 | 2%:00 .S820 .500/ 29 70 /é
:"S%IDfus.? 12-20-06 | [6:00 | S8 500/ /& 7% £ t—
Tare wt. ___ 5814
D/T in desiccator:
[2-19-00 [3.80
Preliminary wt.:
5820
Acetone Rinse
‘ 12-21-06 | 08:00 | 93,315 sool z? 7o /<
Lab ID #
Beaker # 247
Tare wt._93,8077 _ 12806 | /6:00 | 73.81I3 , s00/ /¥ 76 /L 1
Volume_ /40 ml
Cleaned by: _/&
Solvent#: sAo07%
D/T in desiccator:
1Z-20-0C O7:2 o
Preliminary wt.:
73.%1%]
Technician signature: //’ Z. %a;;nﬂ Date: /(2-R(-0C
ol
Control No. L-$FX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003 Page 1 of 1
b
2 -5 oF 2-47




OMNI-Test Laboratorieq e (
Beaverton, OR-

Dilution Tunnel (Method 5G) Analysis Worksheet

Client: Morso Jernstoberi A/S

Model: 3142

Project #: 192-S-10-3 Tracking #: 921

Date: _t2-19-6L Test Crew: _ K. Mogeas/ Run# __ 3
Sample Train #: Train assembled by: K« Mobar’
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 Weight Audit

(grams) (grams)

Temp.

Date Time . R/H % F) Initials

Front Filter 12-20-0 | ogi00 | sqd, e~ 29 70 I/

%S?#[D#A/z_yb— 12-2-0C | [Gio0 | \sg4ST | ,S00/ | /% 76 i

Tarewt.  ,s777

D/T in desiccator
(2-19-6C  Joido

Preliminary wt.:
5847

Rear Filter

1z2-2(-0( | 0%:00 ,573‘7[ .sp0/ 29 7o &

Lab ID # .
D # W_ 12-2{-66 | [6'00 ‘5—-734[ soo/( /¥ 7¢ /Z e

Tare wt. _,578¢

D/T in desiccator:

12-19-66 },@:f{o

Preliminary wt.:
5784

Acetone Rinse

12-21-06 | ogr00 | [/2.9742 »Sool 29 70 /<
Lab ID #
Beaker# 256
Tare wt. 12,9706 |1ZX-9¢ | /6ico 112.9743 | , so00| /8 YA £ —
Volume_7s~ ml
Cleaned by: 4
Solvent #: spo78
D/T in desiccator:
|2-206-06 o730
Preliminary wt.:
112.92748

Technician signature: ‘/// £ /%/@,_ Date:  ,2-2/-0¢

Control No. L-SFX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003 Page 1 Of; .
2 -6 0F 2~



OMNI-Test Laboratorie{ 1c
Dilution Tunnel (Method 5G) Analysis Worksheet

Beaverton, OR

Client: Morso Jernstoberi A/S

a

Model: 3142
Project #: 192-S-10-3 Tracking #: 921 .
Date: 1z-zo-o06 Test Crew: 4. &%:Q@} Run #: o
Sample Train #: Train assémbled by: _ A Mtoret/
Balance ID #: OMNI - 00023 Thermo/Hygro meter ID #: ONINI -
Audit weight ID # OMNI — 00131 (Balance audit mfr. std: 500 + 0.72 mg)
Weighing Record
Train Part . .
: : Weight Audit b Temp. ™
Date Time (grams) (grams) R/H % F) Initials
Front Filter ipdilats| jhses 5821 P 15 v Ya
Lab ID #
ID# N242 12-22-06 | 0800 |  sg2 / 500/ A/ 7/ K -
Tare wt. S772
D/T in desiccator
12-20-60C  ;2.08
Preliminary wt.:
5823
Rear Filter 12-21-06 | /6100 s7Ls | (s001 (g 6 74
Lab ID #
12-22-06 . / =
D# N2d] 22206 | 0%:00 | |, 5745 , S0/ 27 i //_
Tare wt. 5770
D/T in desiccator:
12-20-0¢  /Z2:05
Preliminary wt.:
5767
Acetone Rinse
12-22-06| 0%100 | 98,6920 | 500, 2/ 7 74
Lab ID #
Beaker# 2z3 -
Tare Wt. 108,079 mé 12-276| [0:45 | 08,6821 | .SDo( | 32 725 | Ibv
Volume__zov
Cleaned by: _ /
Solvent#: suno7g
D/T in desiccator:
12-21-06 0%:a00
Preliminary wt.:
[08.4 84
Technician signature: //, /M,&% Date: /-es-07
Control No. L-SFX-0004 (Dilution Tunnel Method 56 Analysis Worlsheet).doc, Effective date: 12/22/2003 Page 1 of 1
. " -7 oF 2-47
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Model: 3112
Morsg Jernstoberi A/S

Furvej 6
7900 Nykebing Mors
Denmark
Calibrations
Method 28 and 5G
ID # Lab Name/Purpose Log Name Attachment Type
Dry Gas Meter/Incline ; < Post-Test
21 Manomster Control Module — Sierra Misco Inc. Calibration Log
: Analytical Balance — Mettler Calibration
23 ScalefAnalytl_cal Balance ey Certificate
32 Vaneometer Bar:z?meterf Alr Velocity Meter ~ Calibration Log
112 -Thermometer Temperature Controller Meter - Calibration Log
Omega
126 Draft Gauge Magnehelic, 0-0.25" H,0O — Dwyer Calibration Log
131 500 mg Weight Standard Weight, 500 mg — Ohaus Calibration Log
' Calibration
141 Dry Gas Meter Dry Gas Meter - Singer Cefiificate
156 Incline Manometer Incline Manometer, 0-10" — Dwyer Calibration Log
183 Moisture Meter Moisture Meter — Delmhorst Manual
185 Platform Scale Weight Indicator — Weigh-Tronix Calibration Log
209 Barometer Barometer — Princo Manual Cover
255 10 Ib. Weight Standard Weight, 10 Ib. Calibration Log
287 Manometer Microtector — Dwyer Calibration Log
300 Stopwatch Stopwatch — Sportline Calibration Log

OMNI-Test Laboratories, Inc.
Certification Test Report dated January 2007: WOmni02\users\ Testing Morso\192-§-10-3 Morso 3142\192-5-10-3

2-11 of 2-47




OMNI-Test Laboratories, Inc. {‘____ i‘_ ey Page 1 of 1
Thermal Metering System Calibration
Y and dH@
Previous Calibration Comparision
Manufacturer: Sierra-Misco Date 11/27/2006 Acceptable
Model: 7200 dH@ Value 1.598 Deviation (5%)| Deviation
Serial Number: y Factor 1.001 0.05005 0.015
OMNI Tracking No.: 21 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ Meter y Factor Current Calibration
1.636 0.986 Acceptable y Deviation 0.020
Calibration Date: 12/20/06 Maximum y Deviation 0.000
Calibrated by: Ken Morgan Acceptable dH@ Deviation 0.200
Calibration Frequency: Post Series Maximum dH@ Deviation 0.003
Next Calibration Due: 06/20/07 Acceptance Acceptable
Instrument Range: 1.000 cfim
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 29.92 "Hg Standard |Model Standard Test Meter
Barometric Press.: 30.01 "Hg Calibrator |S/N 141
Signature/Date: Vo Mo 10507 Calib.Date  19-Jun-06
R i Calib. Value 09980 y factor (ref)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("Hg) 1.00 1.00 1.00
dH ("H20) 0.75 0.75 0.75
Initial Reference Meter 488.252 493.215 498.185
Final Reference Meter 493.215 498.185 503.15
Initial DGM 208.402 213.672 218.947
Final DGM 213.672 218.947 224.216
Temp. Ref. Meter (°F), Tr 73.0 73.0 73.0
Temperature DGM (°F), Td 100.0 100.0 100.0
Time (Minutes) 10.0 10.0 10.0
Net Volume Ref, Meter, Vr 4.963 4.970 4.965
Net Volume DGM, Vd 5.27 5.275 5.269
Gis M o
Gas Meter y Factor Deviation (from avg.)
Orficcdie 2
Orifice dH@ Deviation (from avg.) 0.002 0.003 0.001
where:

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

2. y=[Vrx (y factor (ref)) x (Pb) x (Td +460) / [Vd x (Pb + (dH / 13.6)) x (Tr + 460]

3. dH@=0.0317 x dH/ (Pb (Td + 460)) x [ (Tr + 460) x time) / Vr ]2
* Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272
Control No. C-S$B-0004 (Thermal Testing Dry Gas Meter Calibration).xls, Effective Date: 11/06/2002 Post Series DGM.xis

2 - 112 oF 2-47
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OMNI-Test Laboratories, Inc. s Page 1 of 1
Thermal Metering System Calibration
Y and dH@
Previous Calibration Comparision
Manufacturer: Sierra-Misco Date 5/17/06 Acceptable
Model: 7200 dH@ Value 1.526 Deviation (5%)| Deviation
Serial Number: y Factor 0.991 0.04955 0.010
OMNI Tracking No.: 21 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ Meter y Factor Current Calibration
1.598 1.001 Acceptable y Deviation 0.020
Calibration Date: 11/27/06 Maximum y Deviation 0.010
Calibrated by: Ken Morgan Acceptable dH@ Deviation 0.200
Calibration Frequency: Six Month Maximum dH@ Deviation 0.069
Next Calibration Due: 05/28/07 Acceptance Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 29.92 "Hg Standard |Model Standard Test Meter
"~ Barometric Press.: 29.64 "Hg Calibrator |S/N 141
Signature/Date: {/ ;Z, &5?. t-27-04 Calib. Date 19-Jun-06
Calib. Value 0.9980 y factor (ref)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("Hg) 1.00 1.00 1.00
dH ("H20) 0.45 0.75 1.50
Initial Reference Meter 333.501 339.4 347.468
Final Reference Meter 338.871 346.833 352.489
Initial DGM 650.186 656.396 664.907
Final DGM 655.843 664.233 670.206
Temp. Ref, Meter (°F), Tr 64.0 64.0 64.0
Temperature DGM (°F), Td 89.0 95.0 102.0
Time (Minutes) 14.0 15.0 7.0
Net Volume Ref. Meter, Vr 5.370 7.433 5.021
Net Volume DGM, Vd 5.657 7.837 5.299
Gas Meter y Factor Deviation (from avg.) 0.000 0.010
Onficcinie T
|orifice dH@ Deviation (from ave) 0.044 0.024 0.069

where:

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

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

Coentrol No, C-SSB-0004 (Thermal Tasting Dry Gas Meter Calibration).xls, Effective Date: 11/08/2002

Dry Gas Meter 21 11_27_06

2-13

oF 2-47
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Certificate of Calib{ution 360456 ( Y

Omni-Test Laboratories Cust IID: 56
5465 SW Western OnSite
Suite G PO: OTL-06-127
Beaverton, OR 97005 Authorized By:

JJ Calibrations, Inc.
Order Date: 11/08/2006
Make: Mettler Calibrated on: 11/08/2006 @
Model: AE200 *Recommended Due: 05/08/2007 6”;'2?;1
Noun: SCALE Environment: 17°C 49%RH
Serial #:010644 - As Received: Within Tolerance
Property # OMNI-00023 As Returned: Within Tolerance
Department: NQ Action Taken: Calibrated
User: Technician: 92
Procedurice 27 - wawose:cvor [ HTAAN
Accuracy:+0.01% OF APPLIED WEIGHT
Remarks

Refer to attachment for measurement results.

* Any number of factors may cause the calibration item to drift out of calibration before the recommended interval has expired

Standards Used
Std ID Manufacturer Model Nomenclature Due Date Irace ID
2564 Rice Lake WO133K WEIGHT SET 08/11/2008 326425
503A Rice Lake 1lmg-200g TYPE O O CLASS WEIGHT SET 09/28/2007 353816

This instrument has been calibrated in accordance with the JJ Calibrations Quality Assurance Manual and is traceable to the National Institute of Standards and
Technology (NIST). The quality system and this certificate are in compliance with ANSI/NCSL Z540-1-1994, ISO/IEC 17025-1999, ISO 10012-1, the ISO 9000
family and QS 9000. The expanded uncertainties of measurements for this calibration are based upon 95% (2 sigma) confidence limits. The results reported herein
apply only to the calibration of the item described above. This report may not be reproduced, except in full, without written approval of JJ Calibrations.

Revielger v

Inspector
4  Issued 11/09/2006 Rev#12

Page 1 of 1
7007 SE Lake Rd  Portland, OR 97267-2105 Phone 503.786.3005 FAX 503.786.2994 www.jjcalibrations.com

2-14 0F2-4T7



JJ Calibrations, Inc.

Manufacturer: Mettler

Certificate #: 360456

Model: AE200 Date: 08Nov2006
Nomenclature: 200g Scale Technician: 92
Serial: 010644 Calibration Interval: 6 Months
Reference uuT uuT uuTt Uncertainty
Parameter Standard Before After * Limit +
Mass
01 g 1.0000g 1.0000g 0.0001 g N/A
10 g 10.0001g 10.0001g 0.001 g N/A
50 g 50.0002g 50.0002g 0.005 g N/A
100 g 100.0004g | 100.0004g§ 0.010 g N/A
200 g 200.0011g | 200.0011g 0.020 g N/A
Supplement Data Sheet
Bold Italics indicates Out of Tolerance Value. Page 1.Df 3
2-15 o0oF 2-4T7
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CALIBRATION RECORD
Vaneometer Air Velocity Meter — OMNI-00032

CALIBRATION/SERVICE RECORD

DATE OF NEXT
DATE BY RESULTS CALIBRATION
3/10/98 BD Installed new vane from factory 9/10/98
9/3/98 BD Installed new vane from factory 3/3/99
3/8/99 JS Installed new vane from factory 9/8/99
9/10/99 BD Installed new vane from factory 3/10/00
3/10/00 BD Installed new vane from factory 9/10/00
9/13/00 BD Installed new vane from factory 3/13/01
5/4/01 BD Installed new vane from factory 11/4/01
Installed new vane from facto ,
11/30/0¢ 379, i S /30 fo2.
Installed new vane from factory
320l | a2 4fecfpr.
) Installed new vane from factory
17/ | DGR 8/tyfors
' Installed new vane from factory )
3/19/ 23 A7 % b/ 03
o Installed new vane from factory
/~19-0 A1) 2-12-0Y
Installed new vane from factory -
F-1e-0 Ay /~le-o5—
Installed new vane from factory
05 750 F1(-05
Installed new vane from factory '
Ply-os5” A (~1¢-5%
o y / Installed new vane from factory 7-14/-0L
Installed new vane from factory
A-10-0¢ A7 /= 10-0%

Installed new vane from factory

Installed new vane from factory

Installed new vane from factory

Installed new vane from factory

Installed new vane from factory
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OMNI-Test Laboratories, IHI ( -
Beaverton, OR -
Temperature Calibration
EPA Method 28 and 5G
. . IDENTIFICATION
BooTH: TEMPERATURE MONITOR TYPE: NUMBER:
Emissions Owmtean 15 &F /2
REFERENCE TEMPERATURE MONITOR TYPE: IDENTIFICATION NUMBER:®

OMEGA Calibrator Model CL300 oco// 7 Serial Number 506
; ] AMBIENT BAROMETRIC
CALIBRATION PERFORMED B‘f’- DATE: TEMPERATURE: PRESSURE:
Ken Wprban 11-27-06 2968
Reference Point Temperature Monitor (°F)
Source Method 5G Dilution Tunnel
OMEGA Method
Thermocouple 28 Meter Filters Tunnel Dryer DB
Simulator Serial | Room (Tm) (T) (Tt) (Ts)
#506 .
0 / ( 1 [ [ (
100 75 93 7% 9% 98 93
300 301 30( 30/ 20| 30/ 20/
500 soo so0 So0 soo s00 506
700 677 -99 677 & 77 677 677
Technician signature: /// /%%ﬁ Date: // -R7-06
Control No. C-SFK-0003 (Temperature Calibration EPA Method 28 and 3G).doc, Effective date: 05/12/2005 Page 1 of1
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OMNI Environmental Ser'.{fgz _.ne.

OMNI-Test Laboratories, Inc.
Beaverton, OR  Phone (503) 643-3788

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET
Magnehelic Gauge

Instrument to be calibrated:  /hcosiEC

O = 0,25

Range: ID Number: [2&
Calibration Instrument: Digital Manometer ID Number: __3ts
Date: __I12-077-06 By: K Mo rgenr
7
Only two data points for a between calibration check
Digital Manometer (A) | Magnehelic Gauge (B) Difference % Error of
(inches of H;0) (inches of H,0) * (A-B) Full Span
25/ 243 o3 12,
173 JFP5 002 0.8
17 113 oo YA
.30 192 P 0,3./‘

*Acceptable tolerance is 4%.

This calibration is traceable to NIST through the Dwyer Liquid Manometer, NIST Test #MAS
822/254143-94.

12-07-00

/4 //%;% Date:

Control No. C-SFS-0002 (Differential Pressure Gauge Calibration Data Sheet — Digital Manometer).doc, Effective date: 05/8/2003

Technician signature:

Page 1 of 1
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Certificate of Calibration
* Certificate# 286629 Page#1 of 1 Order Date: ]3Nov2003
For: OMNI-TEST LABORATORIES - 56
Department: NO PO# PAM BLACKBURN
Instrument Identification JJ Cahbratmns, Inc.
Property #: OMNI-0013 iz Serial #: 27503
Make: OHAUS User: #0723.01
Model: SGOmg
Noun: 500mg WEIGHT
Accuracy: c1,asg B
Certification Information
As Found: Within Tolerance Calibration Date: 19Nov2003
As Left: Within Tolerance *Client Specified Due Date: 19Nov2004

Adjustments: None Repairs: None Seals:N/A

Environment: 20°C 33% RH
. Procedure: cp 16

Technician: 34
Remarks
SEE DATA SHEET FOR MEASUREMENT RESULTS §
*Any number of factors may cause this item to drift out of calibration before the recommended due date has expired.

Standards Used
IDi# Manufacturer Model# Nomenclature Due Date Trace ID
432 SARTORIUS Cc-44 MICROBALANCE 5.1g 19Nov2004 285515

JJ Calibrations, Inc., certifies that this instrument has been compared in accordance with the above referenced procedure using standards with accuracies
traceable to the National Institute of Standards and Technology, derived from accepted values of physical constants, derived from ratio measurements,
or compared to consensus standards. The results contained herein relate only to the item calibrated. This certificate is in compliance
with the applicable requirements of; ISO 17025, ANSI/NCSL Z540-1, MIL-STD-45662A, ISO 10012-1, ISO-9002 and QS-9000.

A Test Accuracy Ratio (TAR) of at least 4:1, if achievable, is maintained unless otherwise stated.

This uncertainty expression is expanded at approximately the 95% confidence level, coverage factor (k=2).

S Qﬁ’\ﬁm
‘Eﬂmmal Reviewer

v Quality Assurance
This certificate shall not be reproduced except in full, without the written approval of JJ Calibrations, Inc. Issued 19Nov2003
Rev# 11

7007 SE Lake Rd. + Portland, OR 97267-2105 « Telephone (503) 786-3005 * Fax (503) 786-2994 - Wgw?r.jgcalj?r%tions.com
_ 2 - 19 -



JJ Calibrations, Inc.

Manufacturer: Ohaus

Certificate #: 286629

Model: 500mg Date: 19Nov2003
Nomenclature: 500mg Weight Technician: 34
Serial: 27503 Calibration Interval: 12 Months
Referance UuT uuT uuT Uncertainty
Parameter Standard Nominal Before After . *Limit +
Mass N/A 500.00mg | 500.11mg 0.72mg N/A
Supplement Data Sheet P 10f 1
Bold Italics indicates Out of Tolerance Value. Agesn
oF 2-47



. T ;
B ; ¢
j:’DI CK MUNNS C OMPAPQ 4
Liquid and Gas - Flowmeter Calibration Service
10572 Calle Lee - 138 © Los Alamitos, California 90720
Telephone (714) 827-1215 o Telefax (714) 827-0823

CERTIFICATE OF CALIBRATION

Client Name: OMNI-TEST LABS Calibration Date: 06-19-2006

Reference Number: PO# OTL-06-057 Calibration Due: 06-19-2007

Instrument Manufacturer: AMERTICAN METER CO. Procedure: NAVAIR-17-20MG-02
Instrument Description: P.D. METER Calibration Fluid:; Air @14.7PSIA 70F.
Model Number: DTM-200A Standard(s) Used: A4 DUE 2-2007

Serial Number: 95W492393 NIST Traceability Per; ~ 322ENwW, 737/3096, 37720
Rated Uncertainty: +/- .5% RD ) Ambient Conditions: 761 mmHGA, 46% RH
Uncertainty Given; As rec.Within Specs. Certificate/File: 423862

IND. SCFM ACT. SCFM C. FACTOR

1 0.250 0.250 1.00001
2 - 0.501 0.500 0.99801
3 0.751 0.750 0.99868
4 1.002 1.000 0.99801
5 1.503 1.500 0.99801
6 2,004 2.000 0.99801
i 2.507 2.500 0.89722
8 3.0069 3.000 0.99702

** ID# 00141 *=*

All instruments used in the performance of the above calibration have direct traceability to the National Institute of Standards
and Technology (NIST). The accuracy ratio between the calibration standards used and the unit under test is a minimum of
4:1, unless otherwise noted. Calibration has been performed per the above listed procedure number, in accordance with ISO
10012-1,17025, ANSI/NCSL-Z-540-1, and/or MIL-STD-45662A. CONDITION AS: RECEIVED{E, AS LEFT4<x WITHIN
SPECS.@YES (ONO.

Calibration Performed By: Approved By:
PABLO ACOSTA {} n‘t‘r R.L. Munns
Form CERT This certificate may not be altered and may be reproduced only in its entirety, www.dickmunns.com

2-21 0F2-47



OMNI Environmental Servz'f_:_L He. ( )

&
OMNI-Test Laboratories, Inc.
Beaverton, OR  Phone (503) 643-3788

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET

Magnehelic Gauge

Instrument to be calibrated: L{efzuj_af (NLIWE PR MET ER

rr

Range: _o-/0 ""w.e, ID Number: /5¢
Calibration Instrument: Digital Manometer ID Number: 3is”
Date: __ 1z-07-04 By: K. ﬂ%?@.

Only two data points for a between calibration check

Digital Manometer (A) | Magnehelic Gauge (B) Difference % Error of
(inches of H,0) (inches of H,0) (A -B) Full Span
/700 l:70 & o
[ 00O 100 e &
0719 \* e 0,720 ool O: LY/
©.319 0,320 | ,o00 | oY,

*Acceptable tolerance is 4%.

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

822/254143-94.

Date:

Technician signature: ////%;ﬁ—

Control No. C-SFS-0002 (Differential Pressure Gauge Calibration Data Sheet — Digital Manometer).doc, Effective date: 05/8/2003

12-67-06

Page 1 of 1
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Certificate of Calibration

Certificate # 283508 Page#1 of 1 Order Date: 090c¢t2003
For: OMNI-TEST LABORATORIES 56
Department: NO PO#: OTL-03-093
Instrument Identification JJ Cahbratlons, Inc.
Property #: QOMNI 00255 Serial #: OMNI00255
Make: UNKNOWN ; User: #0723.01
Model: 10 1b
Noun: g rgHT
AcCuracy: RaW DATA
Certification Information
As Found: Qther - See Comments Calibration Date: 130¢t2003
As Left: Return As Is *Client Specified Due Date: 130¢ct2004
Adjustments: None Repairs: None Seals:N/A Environment: 21°C 38%RH
Procedure: cp 14 Technician: 54

Remarks

SEE DATA SHEET FOR MEASUREMENT RESULTS.
*Any number of factors may cause this item to drift out of calibration before the recommended due date has expired.

Standards Used
ID# Manufacturer Model# Nomenclature Due Date Trace [D

© 550 AND (A&D) CO. HP-30K 30k GRAM BALANCE 12Feb2004 267090

1T Calibrations, Inc., certifies that this instrument has been compared in accordance with the above referenced procedure using standards with accuracies
traceable to the National Institute of Standards and Technology, derived from accepted values of physical constants, derived from ratio measurements,
or compared to consensus standards. The results contained herein relate only to the item calibrated. This certificate is in compliance
with the applicable requirements of; ISO 17025, ANSI/NCSL Z540-1, MIL-STD-45662A, ISO 10012-1, ISO-9002 and QS-9000.
A Test Accuracy Ratio (TAR) of at least 4:1, if achievable, is maintained unless otherwise stated.
This uncertainty expression is expanded at approximately the 95% confidence level, coverage factor (k=2).

P (}m,rh il
9 Quality Assurance

This certificate shall not be reproduced except in full, without the written approval of JT Calibrations, Inc. Issued 130ct2003
Rev# 11

7007 SELake Rd. « Portland, OR 972672105 « Telephone (503) 786-3005 + Fax (503) 786-2994 * www.jjcalibrations.com
234 0F2-47



| JJ Calibrations, Inc.

Manufacturer: Unknown
Model: 10 Ibs.
Nomenclature: Weight
Serial: OMNI00255

Certificate #: 283508
Date: 130ct2003
Technician: 54
Calibration Interval: 12 Months

uuT uuT uuTt Uncertainty
Parameter Nominal Before After * Limit +
Weight Accuracy N/A 10 1bs [10.00151bs N/A N/A
Supplement Data Sheet
Bold Italics indicates Out of Tolerance Value. Page 1 of 1
2-35 O0F 2-47
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. OMNI Environmental Serw " Inc. (

OMNI-Test Laborato¥ies, Inc.
Beaverton, OR  Phone (503) 643-3788

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET
Liquid Manometer Gauge

Instrument to be calibrated: Dwyera /"i;cwziecf(sre

Range:  O- & i ID Number: _ Omnr- 00282
Dl;j.—/'ﬁf
Calibration Instrument: Eiguid Manometer ID Number: _omwiz - co22 s
Date: __ 7-2503 By: 73 (Dav3
_g.'q;/q/ New [ignd  9-2503
Efquid-Manometer (A) | Liquid Manometer (B) Difference . % Error of
REF. (inches of H,0) (inches of H,0) (A -B) Full Span
/A1% /- &2 0.02 /.0
0.?2% 0. 99 0.0/ oo 0
C0-2Y 0. 30 0.0/ 0.5
o.l/ 0.2 0.0 0.5

*Acceptable tolerance is 4%.

This calibration is traceable to NIST through the Dwyer Liquid Manometer, NIST Test
#MAS 822/254143-94.

Technician signature: /D@ Date: - 285w>

Control No. C-SFQ-0001 (Liquid Manometer Calibration Data Sheet-Liquid Manometer).doc, Effective date: 02/21/2001
Page I of 1
2 ~-36 0F2-4T7



( -
OMNI Environmental, Inc. i

OMNI-Test Laboratories, Inc.
Beaverfon, OR  (503) 643-3788

NIST Stopwatch Calibration, Time Proficiency Testing
Procedure and Data Sheet

Date: (0//0/0f User/Technician: _ 4 1 auis ®(Pass O Fail
NIST traceable stop watch OMNI Tracking Number: 9% Last Cal: 2-2-c0¢

Stopwatch to be tested for time proficiency OMNI Tracking Number: __ 500

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 intervals: 30.00 seconds, 10.00
minutes, and 30 minutes.

3. Ifthe 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 information, including the effective date and expiration
date of the proficiency, in the equipment record for the instrument involved.

Target time: 15.00 seconds  #1 Measured time: _ 451 0F #2 Measured time: __ /.S, /& _ #3 Measured time: _/S:€0
Target time: 30.00 seconds  #1 Measured time: 30. 0 ?‘ #2 Measured time: _30- o3 #3 Measured time: £ ;}, s 9 77‘
Target time: 10.00 minutes  #1 Measured time: /&, 69‘“’#2 Measured time: I'O'QO- (o #3 Measured time: ? -'5?- 53

Target time: 30.00 minutes  #1 Measured time: 30 100 #2 Measured time: 30' o0 #3 Measured time: 30.00

Technician Signature: /J)@u Date: ?a—'/ﬁad—

Control No. C-SFX-0001 (NIST Stop Watch Calibration, Time Proficiency Testing).doc, Effective date: 09/11/2003 Page 1 of 1
2 -37 OF 2-47



Model: 3112

Morse Jernstoberi A/S
Furvej 6

7900 Nykebing Mors
Denmark

Note:

OMNI-Test Laboratories, Inc.

Example Calculations

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

2-38 of 2-47
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Equations and Sample Calculations - Method 5G

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

BR  Dry burn rate, kg/hr

m, Total particulate matter collected, mg

Visay Volume of gas sampled corrected to standard conditions, dscf
5 Average dilution tunnel gas velocity, ft/sec

" Particulate concentration, g/dscf

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

E Particulate emission rate, 1bs/hr

PR Proportional rate variation, %

2 .39 OF 2-47



Dry Burn Rate
Using equation 28-3:

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

s G 100
Where,
BR = Dry burn rate, 1b/hr
W = Mass of wood burned (wet basis) during test run, Ib
0 = 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,

v, - 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. Therefore, the burn rate equation appears
thus:

BR = 60 x 3.538 x (100 - 16.69)
180 x 100

BR = 0.98 kg/hr = 2.17 Ib/hr

2-40 O0F 2-47



- Total Particulate Matter Collected

m,=F +F, +R- (¥, xB)

Where:
m, = Total particulate matter collected, mg
F, = Particulate matter collected on front filter, mg
F, = Particulate matter collected on rear filter, mg
R = Residue from evaporated probe and filter holder acetone rinse, mg
V, = 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 x 0.0040)
m, = 16.2 mg

2 .41 O0F 2-4T



Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

AH
Ty
V =V x ¥ x ( ) X -
e " Psrd Tm
Where:
K = 17.64 °R/in. Hg
Tea = 528 °R
Py = 29.92 in. Hg
V, = Volume of gas sample measured at the dry gas meter, def
Y = Dry gas meter calibration factor, dimensionless
Py = Barometric pressure at the testing site, in. Hg
AH = Average pressure differential across the orifice meter, in. H,0
T, = Absolute average dry gas meter temperature, °R
Sample Calculation:
30.03 + 1‘”6
Vo = 98:434 x 101 x (528 x ¢
29.92 532.5
I/:”(M) = 99.116 f#3

2-42 OF2-47



Dilution Tunnel Gas Velocity

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

Where;

o
[=2
Il Il

L]

=
l

w

=
I

H
Il Il

Sample calculation:

T
& / s(avg)
V_;- - kp X C D X AP X —sx_s

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

Average dilution tunnel gas velocity, ft/sec

54911 [(bllb-mole) x (inches Hg)]é
sec (°R) x (inches H,0)

Pitot tube constant:

Pitot tube coefficient (0.99 for standard pitot tube; 0.84 may be used for
S-type pitot tubes constructed according to Method 2 procedures), unitless
AP measured during the pre-test flow traverse of the dilution tunnel; the
square root of the AP values are averaged for this calculation, in. H,0
Barometric pressure at test site, in. Hg

Static Pressure of tunnel, in. Hg

Absolute tunnel pressure, =P, + P,

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

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

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

v, = 85.49 x 0.99 x /0.0351 x (3185)
30.03 + —04%) « (2856
( T 6) (28.56)
v, = 1269 I~

sec

2_43 oF 2-47



Particulate Concentration

Using equation 5G-2:

C, = 0.001-& x

mg Vm[m)
Where:
G, = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscf
m, = Total mass of particulate matter collected in the sampling train, mg
Vosay = Volume of gas sampled corrected to dry standard conditions, dscf
Sample calculation:

o - 0.001 x 162
‘ 99.116

C, = 0.000163 gldscf

2-44 0F2-47



Average Dilution Tunnel Gas Flow Rate

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

Qsd=3600x(1 —Bws)xvsxAx_j;_‘dﬂx ;S
s(avg) std
Where:
Q, = Gas flow rate corrected to dry, standard conditions, dscf/hr
3600 = Conversion from seconds to hours
By = Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)
A = Average dilution tunnel gas velocity, ft/sec
A = Cross sectional area of dilution tunnel, ft*
Ta = Standard absolute temperature, 538°R
Loy = Average absolute dilution tunnel temperature, °R, (°R = °F +460)
By = Barometric pressure at test site, in. Hg
Py = Dilution tunnel static pressure, in. Hg
P = Absolute dilution tunnel gas pressure, in Hg, (Hg= Py + ¥,
Pu = Standard absolute pressure, 29.92 in Hg
Sample calculation:
(m x 3% _ 528 308 = __102%62
0, = 3600 x (1 - 0.04) x 12.69 x T x <43 X T

0., = 831336 dscflhr = 138.56 dscfimin

2 -45 O0F 2-47



Particulate Emission Rate

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

B = Cs % Qsd
= 0.83
E =K xE
Where:
E = Particulate emission rate, g/hr
Eg = Particulate emission rate, adjusted, g/hr
C, = Concentration of particulate matter in the stack, corrected to dry, standard
conditions, g/dscf
Qy = Average dilution tunnel gas flow rate, dscf/hr
K, = Constant, 1.82 for metric units, 0.643 for English units

Sample calculation:

E = 0.000163 x 8313.36 x 60
E = 1.36 glhr

E,, = 1.82 x 136"®

E =235 glhr

2-46 OoF 2-47



Proportional Rate Variation

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

OxW, xV.xT xT)
R= mi 5 m ST XIOO
lox(me Vsiszmef)

Where:

PR = Percent proportional rate

0 = Time of test, min

S; = Measured tracer gas concentration for the “i® interval, in this case, the
inverse of the calculated flow in the stack based on CO, concentrations in
the stack and in the dilution tunnel

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

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

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

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

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

2 = Absolute average dry gas meter temperature, °R

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

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

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

R = 180 x 5.6 x 12.69 x 533 x 552 % 100
10 x 98.434 x 12.63 x 548 x 532

PR = 103.8%

2-47 OoF 2~-47



Model: 3112

Morse Jernstaberi A/S
Furvej 6
7900 Nykebing Mors
Denmark
L]
Section 3
Owner’s Manual
OMNI-Test Laboratories, Inc. 3-10f3-12

Certification Test Report dated January 2007: \Onmi02\users\Testing\Morso\192-5-10-3 Morso 31421192-8-10-3
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Model: 3112

Morse Jernstoberi A/S
Furvej 6
7900 Nykebing Mors
Denmark
Section 4
Test Data by Run
OMNI-Test Laboratories, Inc. 4-1 of 4-34

Certification Test Report dated January 2007: WOmni02wsers\Testing\Morso\192-8-10-3 Morso 31421192-5-10-3



OMNI-Test Laboratories, Inc. (

-

EPA Weighted Average Emissions
EPA Method 28

Client: Morso Jernstoberi A/ Status: FINAL
Stove Type: Non-Catalytic Stove

Stove Model: 3142

Test Dates: 12/18/06 - 12/20/06
Project Number: 192-S-10-3

Tracking Number: 921

Signature/Date: // /Mrpﬁ, 7-6507
£ YA
Emission Rate Plot
2 500
E 4.00 A~
5 = 3.00 L. _.,/
23200
3 100
=
& 000
0.00 0.50 1.00 1.50 2.00 2.50
Burn Rate (kg/hr dry)
Run # 2
Burn Rate (dry kg/hr) 0.77
Catagory 1
Overall Efficiency (%) 63%
Emissions (g/hr) 3.24
Cap (g/hr) 15
Weighting Factor 0.234 13.59%
Heat Output (BTU/hr) 9304
Run # 1
Burn Rate (dry kg/hr) 0.82
Catagory 2
Overall Efficiency (%) 63%
Emissions (g/hr) 3.01
Cap (g/hr) 15
Weighting Factor 0.644 37.48%
Heat Output (BTU/hr) 9908
Run # 4
Burn Rate (dry kg/hr) 1.71
Catagory 3
Overall Efficiency (%) 63%
Emissions (g/hr) 2.78
Cap (g/hr) 18
Weighting Factor 0.685 39.83%
Heat Output (BTU/hr) 20663
Run # 3
Burn Rate (dry kg/hr) 2.04
Catagory 4
Overall Efficiency (%) 63%
Emissions (g/hr) 4.55
Cap (g/hr) 18
Weighting Factor 0.157 9.11%
Heat Output (BTU/hr) 24650

Document Contral No. P-S5F-0007 (EPA Method 28 Weighted Average Emissions).xls, Effective Date: 02/08/2005

4 - 2

Page 1 of 1

Weighted Average.xls

OF 4-3 4



Model: 3112

Morse Jernstoberi A/S
Furvej 6

7900 Nykabing Mors
Denmark

Run 1

OMNI-Test Laboratories, Inc. 4-3 of 4-34
Certification Test Report dated Jarmary 2007: WOmni02\users\Testing Morso\192-5-10-3 Morso 3142\192-5-10-3



b uny

pe-v 30

g - F

| jo abed FODZIELIE “DIEP BAT0L3 ‘SPr{SUOREINDIED UOISSILT DE) B000-HSSd 'oN januog
wataz | 1500 777 sew | osoL 777 ee wool | scoo | eves 770 sves| oo | zso (8L | EoLAsy
BEO'D- L9 (43 89 ¥aI 8'9%T [4:14 bLT £L1 1119 062 o 0o 001 9E00 £8 1 66 Lo 50 LTOSPOL 05T
BEO'O- L9 Iy L9 T6l 95T 6L LBT 9Ll it 0 1°0- 10 001 9E0°0 [4 1 86 SL'0 50 SOB'GEDT vl
BEO0- 99 83 LEl 661 99T 00E 10€ 081 LEE S1E 0 0 0oL 9E00 £8 1 86 SL'0 50 0B PEOL OET
0k0°0- L9 53 29 0T 0'1LE €0E 80E £81 TET LTE 1o 0 00t 9E00 £8 1 L6 SLO 50 09E°6Z01 0ZIL
£70°0- L9 11 89 viz TL8T 0ZE ETE 61 v TEE 10 £0 001 9L0°0 4] 1 66 SL0 50 ozrvzol Or1
00~ L9 v 69 1Z¢ L6 {33 SEE 961 95t OLE 0 o 001 9E0°0 £8 1 66 SLO [Ay] 068'8101 0ot
P00 99 Iy 0L GEL 8°S0E 6EE ThE 861 19T 68E 1o 0 001 9E0°0 ¥8 1 66 SL0 50 SLYEIOL 06
300~ £9 Iy 1L 0FL 991 05E 05€ 00T £9¢ iy 4" S0 66 9E0°0 98 | 66 SL0 50 05H°B001L 08
050°0- L9 ¥ L $9T O9EE yot S9E 002 0LE 18 1 L0 _ oot 9E0D 68 1 86 SL0 w0 OLT'E00L 0L
SS0'0- L9 11 £L veT F5CE 69E SLE 961 692 0LE o 80 101 9E0°0 £6 1 L6 EL0 %50 0L0'866 09
£E90°0- 89 ¥ €L 143 9LOE LSE 99¢ 681 0LT 959 90" 0t 101 9E0°0 96 1 <6 SL'0 T80 COB'T66 0%
290°0- 89 v LL §8E 0'ESE 1£E Ive (418 SLT 9£9 1 91 [{1]8 9E0°0 86 1 £6 SL0 150 069°L86 OF
£90°0- L9 v L 99€ THLE ZIE (443 081 83% 6EE 5 9C 101 9E0°0 95 1 06 SLO 150 0SEZ86 0€
£90°0- L9 £ 1L TEE 0slE 61E STE S8l 0t bt 60 9E Z01 9L0°0 96 1 b8 L0 150 STVLLE 0T
0900~ L9 iy - 1L 90E TLTE FHE IGE 161 EIE LEY 60" Sy £01 9E0°0 66 [ 9L SLO 150 CIETLE 0l
£50°0 99 09 0L LLT LR 9t TLE i (1[4 39¢ e 9E0°0 £6 1] 89 000 00T'L96 0
dway | OTH w3 sommg | soual | yERg ¥1 soog | wonog | doy [ odueqs | Fupesy [ (wov) | P = BHU | 4o | HP | Ugouwy | wagoignd
wAEeD | upumg jusiqury JaFurdury i PEg 9Bemay | xegamg | xogang xogany | xoqang X0Qang xogqand | wSlg | ameog ey oig [UORL | [SUORL |, A Il | 1map | sogug | aqdumg Iajap] sen) autL
2 wonnp | wonnpcy 3 pasde[g
Aoeig 40 ‘Bieq aineiadwia] Jaeaf] poom qf ‘WFem [ang e Suidures sje[nonmed
SH. STOE _PTOE  STOE LTOE
CONMPIOH M4 efelaay | pog  A[PPON | UE9g | amssald ouwjamiomg TR 051 eunj Surjdures relol
(- SCT SEnonIed [BI0] 1001 019 § XOg Jaaj] srRqunpy yuawdinby ININO " 01 ‘Eataju] Sorprossy
% b6l Stseq Aip) aIstoj [an g 660 143 aqnL 0mg L0:ST  iewm ool FummTog
35, @ugo £ @ 800 AU yeaTIsIL-504 OTH. 0TS0~ 2MEg [amm [, wonnficq g0 £6 £6 £6 1] £6 £6 £6 £6 *.."_Eo.—. ﬁ_u_ﬂ—_ 90-230-81 @RS,
™ 9610 BaIy [eumm, waared 00 -OTH lauun, uonnpiy OtH.|  ¥E0D FEOD 9E0°0 TEO'D BE0'D 00 PEOD PEOO JP [enI] £-01-8-Z61 Cop walorg
ugos|  pEEL | w0l jaoun] afeiaay ajom-qiql 95 8T {(RM)MIN UL, vonnpc 81d Lid 9 £d ¥id £d Zd 13d 126 vop Sunjoer],
ugss| gl | MOf] umn eyl ajow-qi/ql 0062 (Ap) A jaumm, vonn[iy Bje(] 9SI9ARL], AJ0[O A THlE PO
e TR :Kuiaoja jouuny 1z “aMPO [00U0D) 0RI0J4] LIDMIDRJNURIN]
I S

Lo-bT~/ Jb“%r\\\ MR

DS PO Vdd - BIe( 159.L 39789} POO

"ou| 'seiojeIogeT] 153 - INNO




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 3142
Project No.: 921
Tracking No.: 192-S-10-3
Run: 1
Test Date: 12/18/06
Burn Rate 0.82 kg/hrdry
Particulate Concentration (dry-standard) 0.00022 grams/dscf
Particulate Emission Rate 1.83 grams/hour
Adjusted Emissions 3.01 grams/hour
Average Tunnel Temperature 89 degrees Fahrenheit
Average Delta p 0.036 inches H20
Total Sample Volume - Vm 77.83 cubic feet
Average Gas Meter Temperature 93 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 12.72 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8366.89 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 75.33 dscf
Total Particulates - mn 16.5 mg
Average Delta H 0.70 inches H20
Total Time of Test 150 minutes
Conlrol No, P-SSH-0008 (56 Emission Caleulatlons).xls, Effective date: 9/18/2004 Page 1 of 1 Run 1
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OMNI-Test Laboratories, Inc.

c

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Client Name: Morso Jernstoberi A/S Equipment Numbers: Run #: 1
Model: 3142 Date: 12/18/06
Project No.:  192-8-10-3
Tracking No.: 921
Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/ml| Particulate, mg

A. Front filter catch Filter N236 600.5 585.7 14.8
B. Rear filter catch Filter N235 586.1 586.2 -0.1
C. Rinse of probe and filter assembly Acetone 100 1169443 | 116942.3 0.0024 1.8

Total Particulate, mg : 16.5
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Rinse of probe and filter assembly (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg

Analyst: /% Date: /-oS©7
Document Control Mo. P-SSE-0004 (5 Laboratory Report).xis, Effective Date: 10/28/2003 Page 1 of 1 Lab 1.xls
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OMNI-Test Laboratories, I(/‘ | _ (
Beaverton, OR
FUEL DATA

Client: Morso Jernstoberi A/S

Model: 3142

Project#: 192-8-10-3 Tracking #: 921

Date: 12-[8-06 Test Crew: ___ [ ﬂ/zé% Run #: )
OMNI Equipment ID#: :

FUEL LOAD PREPARED BY: _K. Moran

FUEL: DOUGLAS-FIR SPECIES, UNTRj:"JATED; AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION:  Cal Value (1) =12% Actual Reading __12.0
Cal Value (2) =22% Actual Reading 22,0
Piece Length Readings Type
1 g f 20¢ 23,5 234 2y
2 i
3 ft
Length of cut pieces: 7 & # _inches Pre-Burn Fuel Average Moisture: )7 .93 T
Time (clock): _12i36 - Room Temperature (F): 64 Initials: /- A

TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4 x4 =

CALCULATED LOAD WEIGHT: __5.95 ACTUALLOAD WEIGHT: 54 (2x4)
i — & (4x4)
FUEL PIECE LENGTH: /2,0 5.4  Total

MOISTURE CONTENT (METER — — DRY BASIS)

PIECE READINGS IYPE
1 12,8 22,1 /9.8 2x
2 12:3 15 /89 _ax{
3 19:& /2.7 /8.9 2XY
4
5
6
7
8
9
10

OVERALL TEST FUEL LOAD MOISTURE A VERA GE: 1944 /

Time (clock): _/ 3:00 Room Temperature (F): __& vl Initials: _L
Technician signature: /4 -K /%?« Date: 12:1%-04
Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page 1 of 1
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OMNI-Test Laborator{/' Inc.
Beaverton, OR

Run Notes

Client/Model: Morso Jernstoberi A/S
Model: 3442~ 3142 27

Project #: 192-S-10-3

Tracking Number: 921

Run #: | Date:  12-1g-06¢

Test Crew: K. longus)

OMNI Equipment ID Numbers:

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

ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: __ Fixen
\r\ TERTIARY: Neve
&
e L dall b Ne
é'lauquf’ wh 2 DRI bt FAN: oNE —-/U_/A
PREBURN SETTINGS AND ACTIVITIES
" FAN "ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME L L SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | 2o, | Do | Toes COAL
£ TEst Sedls ==
g0 ' 'lj’ . X B LW&W
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: A

=L ]
Vicw Feom Leer

FUEL LOADING Lgadee? by 45 See.

DOOR: AzrE uwti| 3.0 e
PRIMARY AIR: _Fully opin U | 4145 wtin —
Sfowa adiustacs £ testf se #fnﬁr
frow Hins. 500 s,

/\fouﬁ

OTHER:

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

PRIMARY:

Sawme As Hrove

TERTIARY:

FAN:

IJOME

Nene - A{/ﬂ

Date:  12-12-66

Technician signature: !//{ /1%?»

Confrol No. P-SFAK-0004 (Run Nofes).doc, Effective date: 12/22/2003

Page 1of 1
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OMNI-Test Laborafong,, Inc.
Supplemental Data EPA 5G/5H

Client: Morso Jernstoberi A/S

Beaverton, OR

Model: 3142
Project No.: 192-S-10-3

"Date: 12-1g-06

-

Tracking No.: 921

Test Crew: K. Morgan

OMNI Equipment #'s:

Run No.;

Booth:

l

1 /4
Start Time: _}4+&7 Stop Time:_/$+37

}5:07

/7:37

Gas Analyzer Train Leak Check:

Stack:

Initial:

ri

Dilution Tunnel (Method 5G Only):

Final;

A

T

Initial:

Final:

A//z}

Calibrations: Span Gas COz: _w/# O, _w/4a  CO: Wi CO2(DT): __ /4

~N2Span | N2Span | N>Span | N2 Span | Nz Span | Nz Span N2 Span

Time i

02 '/

CO, /V /| A

co /

CO; (DT)

Stack Diameter (inches): 6.d

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

Scale Audit (Ibs.): Pretest: 10,0 Post Test: 10.0

Induced Draft: ___&— %Smoke Capture: __ /50

Pitot Tube Leak Test: Pre: 4@ =1"w.¢, Post: d@31"we,

Flue Pipe Cleaned Prior to First Test in Series: Date:  12-is5-06 Initials: [/

Initial Middle Ending
Pb (in. Hg) 26,27 30,25 38,24
Room Temp (°F) A 67 L7
Technician signature: /// Z, %%,,_ ' Date: 12-(%-0¢
/
Control No. P-SFAQ-0005 (Supplemental Data EPA SG).doc,.'é;?;éé&'ve date: 12/22/2003 Page 1of 1
4-10 OF 4-314




Model: 3112

Morsa Jernstoberi A/S
Furvej 6

7900 Nykobing Mors
Denmark

Run 2

OMNI-Test Laboratories, Inc. 4-11 of 4-34
Certification Test Report dated January 2007: WOmni02\users\Testing\Morso\192-S-10-3 Morso 31421192-5-10-3
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 3142
Project No.: 921
Tracking No.:  192-S-10-3
Run: 2
Test Date: 12/19/06
Burn Rate 0.77 kg/hrdry
Particulate Concentration (dry-standard) 0.00023 grams/dscf
Particulate Emission Rate 2.01 grams/hour
Adjusted Emissions 3.24 grams/hour
Average Tunnel Temperature 92 degrees Fahrenheit
Average Delta p 0.039 inches H20
Total Sample Volume - Vm 83.56 cubic feet
Average Gas Meter Temperature 97 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 13.30 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8680.05 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 80.01 dscf
Total Particulates - mn 18.5 mg
Average Delta H 0.71 inches H20
Total Time of Test 160 minutes
Control No. P-SSH-0002 (5G Emission Calculations).xls, Effective date: 9/18/2004 Page 1 of 1 Run 2
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OMNI-Test Laboratories, Inc.

.

c

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Client Name: Morso Jernstoberi A/S Equipment Numbers: Run #: 2
Model: 3142 Date: 12/19/06
ProjectNo.: 192-S-10-3
Tracking No.: 921
Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/mi| Particulate, mg
A. Front filter catch Filter N238 586.0 571.4 14.6
B. Rear filter catch Filter N237 581.9 5814 0.5
C. Rinse of probe and filter assembly Acetone 100 93811.3 93807.7 0.0024 34
Total Particulate, mg : 18.5
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Rinse of probe and filter assembly (Final, mg - Tare, mg) - (Blank, > mg/ml x Volume, ml) = Particulate, mg
Analyst: /Z / %g\, Date: /-05-07
r 7
Document Control No. P-SSE-0004 (5G Laboratnry'Repwt}.sds, Effective Date: 10/28/2003 Page 1 of 1 Lab 2.xis
4-14 0F 4-34
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OMNI-Test Laboratories, 1( . (

Beaverton, OR
FUEL DATA
Client: Morso Jernstoberi A/S
Model: 3142
Project #: 192-8-10-3 Tracking #: 921
Date: _/2-17-0¢ Test Crew: K Mﬁlf"w@t/ Run #: 2
OMNI Equipment ID #:

FUEL LOAD PREPARED BY: K- %j?mf

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

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

CALIBRATION:  Cal Value (1) = 12% Actual Reading _ /7,5
Cal Value (2) =22% Actual Reading __ zz.0
Piece Len Readings Type
1 § # 23,6 24,/ <3/ 2xy
2 ft -
3 ft
Length of cut pieces: 7@ // _inches Pre-Burn Fuel Average Moisture: 73,6 7/,
Time (clock): _ ¢ 912  Room Temperature (F): _ 65 Initials: / £
TEST FUEL
FUEL TYPE AND AMOUNT: 2 x4 3 4x4 G
CALCULATED LOAD WEIGHT: __5.95 ACTUALLOAD WEIGHT: ___ 515~ (2x 4)
o — B (4x 4
FUEL PIECE LENGTH: /R0 5:5  Total
MOISTURE CONTENT (METER — — DRY BASIS)
PIECE READINGS IYPE
1 z2.4 19,0 /8.7 2xd
2 1?5 26,9 26,2 _2xy{
3 2%:0 22.¢ 202 2xY
4
5
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: Z20O.83
Time (clock): _A7: &0 Room Temperature (F): __ 65~ . Initials: (/

Technician signature: / / /% ;@_ Date: 12-19-0L

Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page-l of 1
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OMNI-Test Laborator{ i , Inc.

Beaverfon, OR

Run Notes
Client/Model: Morso Jernstoberi A/S
Model: 3447 3142 <7
Project #: 192-S-10-3
Tracking Number: 921
Run #: = Date: _ /z-/9-0¢
Test Crew: _ #. Porzar
OMNI Equipment ID Numbers:

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT
ACCURATE AND REPRODUCABLE) .

SETTINGS BELOW: (SETTINGS MUST BE

PRIMARY: SECONDARY: Fixes
RTIARY: MNore
ofE/U (szg-d) TERTIA
FAN: Newe
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME T SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -wT. COAL
i-a Test Se_r%'/?,
70 - Y — L leveffed.
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: N/A
FUEL LOADING _£oateet &-i—i b0 Secowss
DOOR: _Adsae wuntil 225 miinwtes
PRIMARY AIR: Fu!/;; Open) Until s,0 maiw,
Foent =7

BZT‘E;ZL e Taows LaF

OTHER: Mone

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

PRIMARY:

Sume Hs Heove

Technician signature:

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

SECONDARY: __ Fi1xed
TERTIARY: MNene
FAN: Nowe
//,}/’%%‘ Date: __r2-/9-0¢
Page 1 of 1
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OMNI-Test Laboratong;, Inc. (
Beaverton, OR
Supplemental Data EPA 5G/5H

Client: Morso Jernstoberi A/S

Model: 3142
Project No.: 192-S-10-3 Tracking No.: 921
Date: __1z-19-66 Run No.: =2 Booth: [

Test Crew: K. Morgan
OMNI Equipment #’

Start Time: p:3%0  Stop Time:_/3:/0

Gas Analyzef Train Leak Check:

Sta?k: Dilution Tunnel (Method 5G Only):
" Initial: . Initial: ;
Final: /V%" Final: /‘/”

Calibrations: Span Gas  COx _ /M Oy M4 CO: MNA COL(DT): _ /4

N2 Span | Nz Span | N, Span N2 Span | Nz Span | N Span

Time

0; 1/

co: WA

co d

CO; (DT)

Stack Diameter (inches):

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

Scale Audit (Ibs.): Pretest: Post Test: 10,0

Induced Draft: y- %Smoke Capture: 42

Pitot Tube Leak Test: Pre: _ _o@ 32 “w.e. Post: _ &@ 2./ "ut,

Flue Pipe Cleaned Prior to First Test in Series: Date:  /.2-/s-0¢ Initials: V4

Initial Middle Ending
Pb (in. Hg) 20.18 30,lb .12

Room Temp (°F) 67 _ L% 69
Technician signature: /// //%fc- Date: (2-19-0

Control No. P-SFAO-0005 (Supplemental Data EPA 5G).doc, Effective date: 12/22/2003 Page 1 of 1
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Model: 3112

Morso Jernstaberi A/S
Furvej 6

7900 Nykobing Mors
Denmark

Run 3

OMNI-Test Laboratories, Inc.

Certification Test Report dated January 2007: WOmni02\users\Testing WMorso\192-5-10-3 Morse 3142\192-5-10-3

4-19 of 4-34
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 3142
Project No.: 921
Tracking No.:  192-S-10-3
Run: 3
Test Date: 12/19/06
Burn Rate 2.04 kg/hr dry
Particulate Concentration (dry-standard) 0.00033 grams/dscf
Particulate Emission Rate 3.01 grams/hour
Adjusted Emissions 4.55 grams/hour
Average Tunnel Temperature 125 degrees Fahrenheit
Average Delta p 0.046 inches H20
Total Sample Volume - Vm 31.27 cubic feet
Average Gas Meter Temperature 94 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 14.91 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 9146.48 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 30.04 dscf
Total Particulates - mn 9.9 mg
Average Delta H 0.64 inches H20
Total Time of Test 60 minutes
Control No. P-SSH-0009 (SG Emission Calculations).xls, Effeclive date: 8/18/2004 Page 1 of 1 Run 3
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OMNI-Test Laboratories, Inc.

C

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Client Name: Morso Jernstoberi A/S Equipment Numbers: Run #: 3
Model: 3142 Date: 12/19/06
Project No.: 192-5-10-3
Tracking No.: 921
Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/ml|Particulate, mg
A. Front filter catch Filter N240 584.5 577.7 6.8
B. Rear filter catch Filter N239 578.4 578.8 -04
C. Rinse of probe and filter assembly Acetone 75 1129743 | 112970.6 0.0024 35
Total Particulate, mg : 9.9
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Rinse of probe and filter assembly (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
Analyst: //// Trge. Date: /-05-07
L 7
Document Control No. P-SSE-0004 (5G Laboratory Report).xs, Effective Date: 10/28/2003 Page 1 of 1 Lab 3.xls
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OMNI-Test Laboratories, I( o (

Beaverton, OR o -
FUEL DATA
Client: Morso Jernstoberi A/S
Model: 3142
Project#: 192-S-10-3 Tracking #: 921
Date: _j12-]9-06 Test Crew: }( /ﬁ?/-ﬂ-— Run #: =5
OMNI Equipment ID #: 4
FUEL LOAD PREPARED BY: __ 4.
FUEL: DOUGLAS-FIR SPECIES, ATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.
PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading /2.0
Cal Value (2) =22% Actual Reading _ z2.0
Piece Len Readin Type

1 ft 23.4 z%ﬁ R3:& _zx¥

2

3 ft

Length of cut pieces: _8 @ // inches Pre-Burn Fuel Average Moisture: 23,93 /
Time (clock): 13408  Room Temperature (F): _ (& Initials: /- 5
TEST FUEL

FUEL TYPE AND AMOUNT: 2x4 3. axa & %
CALCULATED LOAD WEIGHT: _ 5,95 ACTUALLOAD WEIGHT: _5.5 ﬁ (2% 4)

. i B (A
FUEL PIECE LENGTH: /2:0 55 Total

MOISTURE CONTENT (METER —— DRY BASIS)

PIECE READINGS IYPE
1 245 23] 20,2 zZxY
2 205 20.% /2.7 2y
3 234 247 23,4 zké
4
5
6
7
8
9
10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 22137 /.

Time (clock): __[&3:00 Room Temperature (F): _(7 Initials: _L

Technician signature: /Z % Mﬂfd‘b—- Date: _ /24 F-C6
* [ V .
Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page ] of 1
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OMNI-Test Laborator{  Inc.
Beaverton, OR

Run Notes

Client/Model: Morso Jernstoberi A/S
Model: ML T

Project #: 192-S-10-3
Tracking Number: 921

Run #: 3 Date: _ (z-/9-oz
Test Crew: _ 4. #organ)
OMNI Equipment D Numbers:

PREBURN

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

ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: Fixep
I4 0/54/ TERTIARY: Nowg
FAN: Neng
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME BT SES SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -wr. COAL
b Test S&"é’%/?»
o - X —— RAKED
Ho 28 3-11"pcs
40 o | X ——|2ewvefleot
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: N4

VoEw Fesn L

s

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
PRIMARY:

Fadl dpe

Technician signature:

FUEL LOADING_ / Loodlel by 2z sec.

_ DOOR: __ Cllosee oo 4/ 3 <pe.
PRIMARY AIR: __ Zull open) Ducsuor) of
test ! (Hieu~- Buen )
OTHER: AATE

(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

SECONDARY: ___Fixep
TERTIARY: Newe
FAN: Nene

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

///%%j/f" Date: 12-/9-0L

Page 1 of 1
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OMNI-Test Laborator ‘-,;, Inc. (
Beaveron, OR -
Supplemental Data EPA 5G/5H

Client: Morso Jernstoberi A/S

Model: 3142
Project No.: 192-S-10-3 Tracking No.: 921
Date: 12-19-0¢ RunNo.: 3 Booth:

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

l

Start Time: _J>30  Stop Time:_/7:20

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):

Initial: , Initial: 5

Final: A// " Final: "/ A
Calibrations: Span Gas CO.: Q;Zﬁ Oz _ WM CO: _M# COx(DT): __A/#

N2 Span | N2Span | N, Span | N;Span | N, Span | N2 Span | Nz Span
Time |
O 7
CO; NNA
CO
CO, (DT)
Stack Diameter (inches): b.O
Air Velocity (ft/min):  Initial: < 50 Final: £so
Scale Audit (Ibs.): Pretest: /0.0 Post Test: /6.0
Induced Draft: o %Smoke Capture: __ 00
Pitot Tube Leak Test: Pre: o @ 2.0 “w.¢ Post: _ 4@ 2.2 "wc.
Flue Pipe Cleaned Prior to First Test in Series: Date: /2-/5-2¢ Initials: /4-/
Initial Middle Ending
Pb (in. Hg) 30l07 30,0? 30(07
Room Temp (°F) 74/ 74 71
Technician signature: ’ ;{ / /%?}4_ Date: /R~19-0C
Control No. P-SFAO-0005 (Supplemental Data EPA 5G).doc, Effective date: 12/22/2003 Page 1of 1
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Model: 3112

Morse Jernstaberi A/S
Furvey 6

7900 Nykebing Mors
Denmark

Run 4

OMNI-Test Laboratories, Inc. 4-27 of 4-34
Certification Test Report dated January 2007: WOmni02\wsers\Testing\Morso\192-5-10-3 Morso 31421192-5-10-3
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 3142
Project No.: 921
Tracking No.:  192-S-10-3
Run: 4
Test Date: 12/20/06
Burn Rate 1.71 kg/hr dry
Particulate Concentration (dry-standard) 0.00020 grams/dscf
Particulate Emission Rate 1.67 grams/hour
Adjusted Emissions 2.78 grams/hour
Average Tunnel Temperature 111 degrees Fahrenheit
Average Delta p 0.037 inches H20
Total Sample Volume - Vm 36.38 cubic feet
Average Gas Meter Temperature 90 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 13.34 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8370.53 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 35.13 dscf
Total Particulates - mn 7 mg
Average Delta H 0.66 inches H20
Total Time of Test 70 minutes
Control No. P-SSH-0009 (5G Emission Calculations).xls, Effective date: /1812004 Page 1 of 1 Run 4
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OMNI-Test Laboratories, Inc.

Client Name: Morso Jernstoberi A/S

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Equipment Numbers: Run #: 4
Model: 3142 Date: 12/20/06
ProjectNo.: 192-S-10-3
Tracking No.: 921
Sample Component Reagent Filter # or Weights
Volume, ml | Final, mg | Tare, mg | Blank, mg/ml Particulate, mg
A. Front filter catch Filter N242 582.4 577.2 5.2
B. Rear filter catch Filter N241 576.5 577.0 -0.5
C. Rinse of probe and filter assembly Acetone 100 108682.1 | 108679.6 0.0024 23
Total Particulate, mg : 7.0
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Rinse of probe and filter assembly (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
Analyst: /. ‘/% /% Date: /05067
7
Document Contrel No. P-SSE-0004 (5G Laboratory Report).xls, Effective Date: 10/28/2003 Page 1 of 1 Lab 4.xls
4-30 OF 4-34
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~—

OMNI-Test Laboratories, I{

Reaverton, OR

PP FUEL DATA
5

Client: Morso Jernstoberi A/S

Model: 3142

Project#: 192-8-10-3 Tracking #: 921

Date: 12 -20-0( Test Crew: /4 /%7/:«/ Run #: al

- /‘

OMNI Equipment ID #:

FUEL LOAD PREPARED BY: _K' /longan)

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

DIMENSIONAL LUMBER.
PRE-BURN FUEL
MOISTURE CONTENT (METER — — DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Actual Reading__ 12,0
Cal Value (2) =22% Actual Reading _ 22.0
Piece Length Readings Type
1 ‘5" ft 231& 24,8 23.5 -2552
2 ft
3 ft
ge/
Length of cut pieces: 2 @6 @ & inches Pre-Burn Fuel Average Moisture: .2 740 7%
Time (clock): _©&i%0  Room Temperature E:__ b7  itials: /&

TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4x4 &
CALCULATED LOAD WEIGHT: 5,75 ACTUAL LOAD WEIGHT: Sy (2x4)
/e ——
FUEL PIECE LENGTH: /2.0 54  Total
MOISTURE CONTENT (METER — — DRY BASIS)
PIECE READINGS TYPE
1 20,4 24.9 2857 2 x ¢
2 248 221 224 _Rx¥
3 2(.3 24,5 204 oRreL
4
5
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE A VERAGE: _22.73/
Time (clock): M Room Temperature (F): hﬁ__ Initials: _/_Z_
Technician signature: ;/L/ :% /%f.. Date: s 2-26-06
Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page 1 of 1
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OMNI-Test Laboraton( Inc.

“eaverton, OR

Client/Model: Morso Jernstoberi A/S
Model:_3447 34z <&
Project #: 192-S-10-3
Tracking Number: 921
Run# _ ¢

Date:

Run Notes

122-20-06

Test Crew: K. Morasl

OMNI Equipment ID Numbers:

PREBURN

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

ACCURATE AND REPRODUCABLE)
PRIMARY:

SECONDARY: Fixeb

f—1t.250 "
TERTIARY: Newe
FAN: /I/c:n’f
PREBURN SETTINGS AND ACTIVITIES
FAN ADD ADD
AIR (THERMO) CHANGES RAKE
TIME Py SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | =WT. COAL _
& 7EST SETTING — /
/0 Poor Aike For 2 mirntes — o _ﬁ{:‘;’mﬁa" g
/oo
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS:
FUEL LOADING _Loedel by 20 see.
DOOR: _Closedd af s ser,
PRIMARY AIR: _Fully o/eA/ 2,0 wnisw
Test 5-&‘1@? et 30 min.
y wrccmn m | ,fwf-—a- )
_]><] |><]* it B s OTHER:

DESCRIBE OR SKETCH TEST SETTINGS B
PRIMARY:

ELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
SECONDARY: _ Fixep

SAME HAs Heove

Technician signature: ///( /%;g._

Cfontmf No. P-SFAK-0004 (Run Notes).doc, Effective dafe: 12/22/2003

TERTIARY: Ao
FAN: A/ONE
Date: /2-20-0&

Page 1 of 1
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OMNI-Test Laboratarﬁg, Inc. )

Beaverifon, OR
Supplemental Data EPA 5G/5H

Client: Morso Jernstoberi A/S

Model: 3142
Project No.: 192-S-10-3 Tracking No.: 921
Date: 12-26-5L Run No.: 4 Booth: [

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

Start Time: s¢:2% Stop Time:_//:4/%

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: / _ Initial: /
Final: N/A Final: N/A

Calibrations: Span Gas  CO,: N/A ‘WW

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

Time : '

0O, P

CO, N / 4

co /

CO; (DT)

Stack Diameter (inches): 6:0

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

Scale Audit (Ibs.): Pretest: /0.0 Post Test: __ /0.0

Induced Draft: & %Smoke Capture: _ joo

Pitot Tube Leak Test: Pre: _ _o(@ 2,1%0,c. Post _ ¢@ s.2"w.. ;
Flue Pipe Cleaned Prior to First Test in Series: Date: ;2-(5-0c Initials: 1._/

Initial Middle Ending
Pb (in. Hg) 20,05 30,62 30,01
Room Temp (°F) o 68 67
Technician signature: / / ;MMM Date: 12-20-0(
_ 77
Control No. P-SFAO-0005 (Supplemental Data EPA 5G).doc, Effective date: 12/22/2003 Page 1 of 1
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Model: 3112

Morse Jernstoberi A/S
Furvej 6
7900 Nykabing Mors
Denmark
Section 5
Sampling Procedures and Test Results
OMNI-Test Laboratories, Inc. : 5-1of 5-8
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Model: 3112

Morsag Jernstaberi A/S
Furvej 6

7900 Nykobing Mors
Denmark

INTRODUCTION

Morsg Jernsteberi A/S retained OMNI to perform U.S. Environmental Protection Agency (EPA)
certification testing on the 3112 wood stove. The 3112 is a non-catalytic, freestanding, radiant-
type room heater. The firebox is constructed of cast iron. The usable firebox volume was
measured to be 0.9 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 OMNT's testing facility in Beaverton, Oregon. The altitude of the
laboratory is 204 feet above sea level. The unit was received in good condition and logged in on
December 11, 2006, then assigned and labeled with OMNI ID #921. OMNI representative Ken
Morgan conducted the certification testing and completed all testing by December 20, 2006. The
EPA was notified of the testing dates in a letter dated December 18, 2006. A testing contract,
including provisions for Random Compliance Audit (RCA) testing, has been signed by Karsten
Aagaard of Morsg Jernsteberi A/S and is on file at OMNTPs testing facility.

The 3112 wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60, Subpart AAA
— Standard of Performance for Residential Wood Heaters (Appendix A, Methods 28 and 5G).
Particulate emissions were measured using a Method 5G sampling train consisting of two filters
(front and back). The weighted average emissions of the four test runs included in the results
indicate a particulate emission level of 3.1 grams per hour. Test runs were conducted in each of
four burn rate categories (<0.80 kg/hr, 0.80-1.25 kg/hr, 1.25-1.90 kg/hr, and maximum).
Emissions for each of their individual test runs did not exceed the cap. The 3112 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:

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

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

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

e “DO NOT 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 preceding this report.

OMNI-Test Laboratories, Inc. 5-2 Of 5-8
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Model: 3112

Morse Jernstaberi A/S
Furvej 6

7900 Nykebing Mors
Denmark

Table 1.1 — Particulate Emissions

Burn Rate Method 5G Emissions
Run (ka/br dry) (g/hr)
1 0.82 3.01
2 0.77 3.24
3 2.04 4.55
4 1.71 2.78

Weighted particulate emission average of four test runs: 3.1 grams per hour.

Table 1.2 — Test Facility Conditions

Room Temperature Barometric Pressure Air Velocity
CF) (Hg) (ft/min)
Run Before After Before After Before After
1 66 67 30.27 30.24 <50 <50
2 67 69 30.18 30.12 <50 <50
3 74 71 30.07 30.07 <50 <50
4 68 67 30.05 30.01 <50 <50
OMNI-Test Laboratories, Inc. 5-3 of 5-8
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Model: 3112
Morso Jernstoberi A/S

Furvej 6

7900 Nykebing Mors

Denmark

Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST

Run Pretgst Fugl ngg ht Pretest M_oistu re Coal Bed Weight
(Starting weight in Ibs) (Dry basis - %) (Ibs)
1 6.6 22.9 1.3
2 6.4 23.6 1.3
3 9.9 23.9 1:3
4 10.6 24.1 1.3
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 | 2x4s | 4x4s
Run (Ibs) (ft) (Ibs/ft) (%) (in) | Used | Used
1 5.4 0.9 6.00 19.4 12 3 0
2 58 0.9 6.11 20.8 2 3 0
3 5.5 0.9 6.11 22.4 12 3 0
4 5.4 0.9 6.00 22.7 12 3 0
OMNI-Test Laboratories, Inc. 5-4 of 5-8
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Model: 3112

Morsg Jernstoberi A/S
Furvej 6

7900 Nykebing Mors
Denmark

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)
1 150 12:F2 139.4 89.1
2 160 13.30 144.7 91.5
3 60 14.91 152.4 125.3
4 70 13.34 139.5 111.4
Table 1.5 - Heater Operation Data (Average Temperature Data)
. Beginning Surface Ending Surface
Run | Temperature Average® Temperature Average® Surface Delta T°
1 344.8 246.8 98
2 359.4 243.6 116
3 421.6 388.8 33
4 411.4 353.8 58
a. All temperatures are in degrees F.
b. Represents the difference between beg_;innigg_and ending average surface temperatures.
OMNI-Test Laboratories, Inc. 5-5 of 5-8
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Model: 3112

Morse Jernstaberi A/S

Furvej 6
7900 Nykobing Mors
Denmark
Table 1.6 — Pretest Configuration
Run | Combustion Air (in) Fuel Added Fuel Removed | Time (min)
6.6 Ibs at start; no addition;
1 Open 0.5" coal bed 1.3 Ibs NA 20
6.4 Ibs at start; no addition;
4 Open 0.5" coal bed 1.3 Ibs DR 19
9.9 Ibs at start; 2.8 Ibs added:
3 Fully Open coal bed 1.3 Ibs i 0
10.6 Ibs at start; no addition:
i Open 1.25" coal bed 1.3 Ibs i ha
Table 1.7 — Run Data
Average Dry Initial (Induced) Average
Burn Rate Draft Primary Air Setting | Run Time Draft
Run (kg/hr) (H.0) (in) (min) (H:0)
1 0.82 0 Open 0.5" 150 -0.051
2 0.77 0 Open 0.5" 160 -0.051
3 2.04 0 Fully Open 60 -0.086
4 1.71 0 Open 1.25" 70 -0.075
OMNI-Test Laboratories, Inc. 5-6 of 5-8
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Table 1.8 — Test Configurations

Run

Five-Minute Startup

Combustion Air

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

Door: Closed at 3 minutes.

Primary Air: Fully open for 4 minutes 45 seconds: adjusted to test
setting by 5 minutes.

Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: None.

Open 0.5"

Bypass: N/A.
Fuel Loading: Loaded by 60 seconds.

Door: Closed at 2 minutes 25 seconds.

Primary Air: Fully open for 5 minutes, then adjusted to test setting.

Other: None.

Secondary: Fixed.

Tertiary: None.
Fan: None.

Open 0.5"

Bypass: N/A.
Fuel Loading: Loaded by 32 seconds.

Door: Closed at 43 seconds.

Primary Air: Fully open for duration of test (high burn).
Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: None.

Fully Open

Bypass: N/A.
Fuel Loading: Loaded by 30 seconds.
Door: Closed at 45 seconds.

Primary Air: Fully open for 3 minutes, then adjusted to test setting.

Other: None.
Secondary: Fixed.
Tertiary: None.
Fan: None.

Open 1.25"

OMNI-Test Laboratories, Inc.
Certification Test Report dated Jarmary 2007: WOmui 02\users\Testing\Morso\192-8-10-3 Morso 31421192-5-10-3
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Model: 3112

Morse Jernstaberi A/S
Furvej 6

7900 Nykobing Mors
Denmark

TEST RESULTS AND DISCUSSION

A total of four test runs were performed on the 3112 wood stove. Four test runs were conducted
in the following categories and included in the weighted average emission level results: one in
the <0.80 kg/hr dry category; one in the 0.80 to 1.25 kg/hr dry category; one in the 1.26 to 1.90

kg/hr dry category; and one at maximum.

The weighted particulate emission level was measured to be 3.1 g/hr.

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

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