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APPLIANCE INFORMATION

Appliance Manufacturer: Morsg Jernsteberi A/S
Wood Stove Model: 2B

Type: Freestanding, radiant-type room heater

WOOD HEATER DESCRIPTION

Materials of Construction: The unit is constructed primarily of cast iron and the firebox
is lined with vermiculite. The feed door has a 6" by 5.75" glass panel.

Air Introduction System: Air enters the firebox through a spin-draft located at the front
of the appliance at the top of the fuel-loading door. Secondary air enters the appliance
through the upper back and supplies a three-step, tiered hollow baffle.

Combustion Control Mechanisms: The combustion air inlet is controlled by a spin-
draft located at the top of the fuel-loading door in the center of the appliance.

Combustor: N/A.

Internal Baffles: A hollow, tiered baffle with a cast iron extension baffle is mounted in
the upper portion of the firebox. The flame path is forced to the front of the firebox
where it travels up through the opening between the baffle and primary air manifold. A
ceramic wool blanket is employed on the top of the baffle.

Other Features: None.

Flue Outlet: The 5" diameter flue outlet is located at the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific written instructions: See Section 4 of this report. All markings and instruction
materials were reviewed for content prior to printing.

OMNI-Test Laboratories Inc. 1-5 of 1-50
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Engineering Drawings/Blueprints (K List)
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V-1100 (600) Vermiculite insulating slabs
for hot-face and back-up insulation - up to 1100°C (2012°F)

°C 1300
°F 2372

ﬁ:’fﬁ I Als

mean temp. @ 200°C W/(mxK) 0.15

mean temp. @ 400°C W/(m=K) 0.16

mean temp. @ 600°C W/(m=K) 0.19

mean temp. @ 800°C W/ (mxK) =
|mean temp. @ 392°F BTU/(sq.ftxhx°Ffin.) 1.04

mean temp. @ 752°F BTU/(sq.ft.xhx°F/in.) 1.1

mean temp. @ 1112°F BTU/(sq.ftxhx"F/in.) 1.32

mean temp BTU/(sq.ft.xhx°F/in

Silica

Titanium dioxide

Ferric oxide

Alumina

|Magnesium oxide

Calcium oxide

Sodium oxide

Potassium oxide

Loss on ignition 1025°C (1877°F

Data are average results of tests conducted under standard procedures and are subject to variation. Data contained in this
data S?e?:?t are supplied in good faith as a technical service and are subject to change without notice. Misprint and errors
excepted.

Skamol A/S is DS:'EN 1SO 8001 cerfified.

March 2004

Skamol AJS

@slergade 58-60

DK-7900 Nykabing Mors
Denmark

Tel: 45 9772 1533

Fax: 45 9772 4975
insulation@skamol.dk

Sales offices

Skamol Europe GmbH
Promenadenstrasse 1
D-41460 Neuss

Gemany

Postfach 10 14 37
D-41414 Neuss

Tel: +48 (0) 2131-10640
Fax: +49 (0) 2131-106464

Skamol Americas, Inc.
8318 Pineville-Matthews R
Sulte 267

Charlotte, NC 28226

UsA .
Tel: +1 (704) 544-1015
Fax: +1 (704) 544-1239

www.skamol.com
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GLASFIBERPRODUKTER
TEKNISKE DATA

‘Basismaterialet i STEFFCA glasfiberprodukter bestar af 6 - 9 mikron "E" glasfibertrade som kan volumineres, tekstureres,

tvindes, forsteerkes med staltrade osv.

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

"E" GLASFIBER - SAMMENSATNING

"E" GLASFIBER - GENERELLE EGENSKABER

hudirritation.

A120314-155 %
Ca0 - MgO ... e 20-24 %
B20s... R e 8,5-9%
Feq03 - TIOz <1 %
Naz0-H.0 .. 1%
Farve:. . A/ |n]
Max. iemperatur w500 G
Smeltepunkt.... ..1200 °C
Flberchameter ... 6-9 mikron
Treskstyrke - nyt ﬁ{ament wree. 3400 MPa
Young's modul.. weern. 74000 MPa
Varme[edningsevne.... | ,0 W/m °K
Reaktion paild.. ..ildfast
Gladetab... .<1,5%
Dielektrisk stwhed 60 100 kV/mm
Oplasnmgsmlddelaagthed ..god
Basefasthed... - god
Syrefasthed ... god bortset fra ﬂuorbnntesyre

- stor mekanisk styrke

- gode elektriske egenskaber
- ildfaste

- lav varmeledningsevne

"E" GLASFIBERPRODUKTER - GENERELLE EGENSKABER

- god modstandsevne over for kemiske stoffer

- hgj termisk modstand
- god fleksibilitet

MAX TEMPERATUR....ooveererenres

Snoede pakning - omflettede pakning - isolerende band - flettede pakninger i runde, firkantede og

selvkleebende baendel - band - selvklzzbende band -

stigeband - dielektrisk tape - lodde puder - ra, silikonecoatede, HT-behandlede, aluminiserede,
grafitiserede, karamelliserede, teflonbelagte, - glasklzeder - afdekninger

rektangulzere dimensioner - vaavet basndel -

STEFFCA GLASFIBERPRODUKTER - SORTIMENT -

VETRO-REF:
GLASFIBERPRODUKTER MED SPECIEL HT-IMPRAGNERING

Glasfiberprodukter kan impraegneres med speciel ildfast vermiculit for at sge 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, svejsesprajt og smeltet

metal.

VETRO-REF produkternes farve

Steffea A/S — Falstervej 10 H —

Impraegneringens max termiske fasthed ved kontinuerlig anvendelse
Impraegneringens max termiske fasthed ved kortvarige pavirkninger........ccoo......

1-9
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Keramgb N.V.
Havsrreldalaan 4
3 ~ 9140 Tamsa ,
Beiglur REFRACTORY FIBER PRODUCTS
Telephone +32{(0)E 711.02 :
Telefex ~ +32¢0)R 711.08.

—e=toChnical Datasheet

INSULERAX® BLANKET

KERAMAB's latest addition to its fibres product range, INSULFRAX®, is a revohjtiohary
breakthrough in insulating materials technology. :

This new product is based on a calcium-maanesium-silica cheraistry, giving excellent thermal and
physical $tability up to its operational limit of 1100°C, -

INSULFRAX® products can be used in a wide range of applications as thermal insulation,
particulatly in Fire Pratection and in Domestic Appliances,

General Characteristics

INSULFRIAX® Blanket offers users a number of important advantages over other man-made

mineral filiras:

= Excellent thermal and physical stability up to 1100°C

« Lightiveight, flexibility and exceptional acoustic absorption properties

= Impraved tensile strength of INSULFRAX® Blanket due to our specialist manufacturing
techniblogy

s [NSULFRAX® needle felted Blanket contains o organic binders

Chemigal Analysis (wt.9%)

50, - 61.0-67.0

Cao - 27.0-32.0
' MgO - 25-65

AlO, . < 1.0
| Fe,O, - < 0.6
Form:-A1-050 Prize List Mozl 016 The ial i 11 and opind setforth
Effective; 2305]998MUH.mva rerain are offarad salely for your condidaration, inq'u_:"ry
Supersades: O?Ealssaiwwmm . and verification, aag are aor, in poc &7 1918, 40 be can-
All Righ's Resatved strued as constinging a wamanty or representation for
. wihich we assumea legal raspansitilizy. Nothing contained
Fage 1a72 hérdin 216 bé interpreted az awthorization to pradtice 3

pitemtad invention without a licenze.

KERAMAB

REFHAC['O;‘.Y-& CERAMIC INNQVATION

T QLIENG

20/10 '00 14:22 AF/NT-NR. 6103 502
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Keramab N.V.

Ha'.fﬂr'lnlcela'" 4
g - £140 Temse

Belgiun REFRACTORY FIBER PRODUCTS
Telaphone _32.? 711.02.78
Telefax 32031 711.08.55

e eweT @ Chinical Datashe et mmee

Typical J!Impﬁ cations

DomestidlAppliances Fire Protection

»  Boilef insulation = Offshore rig accommodation modules

= Firesgals. » Building expansion joints

« Storage heater insulation s Column and beam wrap

«  Woo ]~burning stove seals «  Fire doar In fill

« Damgstic cooker insulation

= Chimpey fill
Typical Physical Prope'rties
Colour - Bluish-white
Classifigation Temperature - 1100°C
Melting|Point - - »1330°C . . :
Fibra Diameter - 3.2 micrans (mean)
Tensile prrength - - > 35 kPa (128 kg/m’)
Thermal Conductivity Data, Wim°K P
(based or{|CEN dreft method ASTM €-201) 64 kghm® 96 kgm® 128 kg/m®™ 160 kg/m® 192 kgfm’,
2005C l‘\aL ean Temperature 0.07 0.06 - 0.05 - -
400°C l\1 ean Temperature 0.10 D.0s . 0.08 0.07 0.05,
600°C Njean Temperature 0.18 0.14 0.12 0.11 0.10
800°C Mean Temperature 0.27 0.22 0.18 0.16 Q.15
Permatjent Linear Shrinkage 1000°C  1100°C :
24 hour|soak <20% .<4.0%

Where appropriate Physical Properiies and Thermal Conductivity Data measured according to ENV 1094-7:1994

Eire Te:

Data :

® Blanket is non-combustible in accordance with B5476:Pt4 and is apprﬂved for use
against cgllulosic'and hydrocarbon fires and for dry wrapping of structural steal. Certification deta!ls
can be supplied on request,

Form:A1-G50 Prica List No 1l 015 Thei il ipns anc of 2en facth
Effective: 2905/ 202/NHfmova hgrgin are affored galely fnr your cacdideratian, inguiry
Supergden 07 !lHSSMA’.IH!mvn and verification, and arc not. In pirt of o, W b con~
Al Right Ressrred soued a5 constituting @ warram.y or rtpr-::ﬁwauon Eor
which we assume legal resp :ﬁ‘y hing coniaingd
Pacrlall harein .,w by marprmdqs auwtherization ia prar;u:c 2

alicer=e

KERAMAB

REFRACTORY & CERAMIC INNOVATION

S35 aLari1a

20/10 '00 14:22 ATF/NT-NR. 6103 503
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Glaskeramik NEOCERAM N-0
Technische Daten
Warmeausdehnung
Lichtdurchldssigkeit

OCherflachenbeschaffenheit )
Flache Scheiben/Beschichiete 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 Jikg - K 712

Dichte g/lcm3 2.51

Biege- und entsprechen den Eigenschaften von Gussglas
Schlagfestigkeit ‘

1-12 0F1-509
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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.

CLASS FIBER TEXTILE PRODUCTS

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
*  Si0253-55%
®  AI20314-155%
s CaO-MgO 20-24 %

° B203 6,5-9 %

° Fe203-Ti02 < 1%

Na20-K20 < 1%
GENERAL PROPERTIES OF "E" GLASS FIBRER
e Max. 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 Wim °K
e Fire reaction incombustible
e Loss on ignition < 1,5 %
L Dielectric rigidily-lg.'ass in bulk 60-100 KV/mm
® Solvent resistence good
L] Bases resistence good

e Acid resistence good - except fluoridric acid

17-13 o0F1-50
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GENERAL PROPERTIES OF "E™ GLASS FIBER TEXTILE FROBUCTS
® - high mechanical strength - good electrical properties

e - incombustible - good dimensional stability

- low thermal conducivity - good resistence to chemical agents
e - high thermal resistencs - - good flexibility

° - max temperature 550°C

1-14 0F1-5090
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Date of prinf: 30-06-2006

[ve]
168
[ - |— ™
Rav,l Revisions Sign.: Date:
Title: Consfrucfion] RSV 14.11.05

Mél uden foleranceangivelse Lh.t. DS/ISO 2768-1 m Glasband 2B Released:
Material: 8x4mm Glasbénd m. tape Format: A4
Weight: 0,15kg Scale: 1:1
Model no. Morsg 2B itemno.: 79074500
Drawingiype: | Emnetegning morse Drawing no.:
Location of file: U Ta gringe, | BL2INIEIA Gloshand 28 Elmic SIOPAT Brcprinrin WY esdtvinta 2 B - 9 4 a

This drawing Is Morsa Jernstaberi A/S' property and must not be sold, lended or copied without any written authorization from the company.
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Model: 2B

Morso Jernstaberi A/S
Furvej 6 DK-7900
DENMARK

Engineering Drawings/Blueprints (Remainder)

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Ommni02\users\testing\Morso\25\192-5-09-3.doc
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PARTS:

Front

Door

Door Glass

Radiation Shield - Base
Squirrel Side Panel
Horizontal Baffle

Rear Plate

Veriical Bafile

Baffle - standless stesl
Side Brick

Rear Brick

Insulafion

Tightening fape

Radiation Shield - Front
Air Conirole

Smaoke Valve

Radiation Shield - Back
Top - upper part

Brick - Bace

App. drawing 2B Standard radiant
Air flow 2B Standard radiant
Leg -

Konv, Side Panel

Air flow 2B Standard conv.
App. drawing 28 Standard conv.
Base,

Glass Fittings

Clasp

Bakelite Handle 72 mm
Fitting for Cover w. thread
Flue Collar

Fitting for Handle

Hinge Pin

Poker

DRAWINGS:
28-33
2B-59
2B-64
2B-70
2B-71
2B-82
2B-83
2B-84
2B-85
2B-87
2B-88
28-90
2B-94
2B-95
2B-96
2B-102
2B-108
2B-110
2B-111

(2B-112

2B-113
2B-114
2B-115
2B-116
2B-117
2B-118
1124-29
1400-42
1400-193
1400-204
1400-219
1400-227
2100-174
9000-05

V-1100 (600} Vermiculite insulating slabs- Technical datas

Glas fiber products - Technical datas

Glass ceramics - Technical datas

Installation and Operating Instructions

Parts list 2B Classic

DATE:
02.03.1983
25.10.2005
14.11.2005
10.01.2000
No date
12.09.2005
17.05.2005
12.05.2005
12.09.2005
02.11.2005
02.11.2005
15.09.2005
14.11.2005
04.11.2005
15.11.2005
16.11.2005
03.07.2006
28.06.2006
28.06.2006
29.06.2006
30.06.2006
03.07.2006
03.07.2006
03.07.2006
03.07.2006
05.07.2006
23.02.1993
01.04.19%96
23.03.2004
03.03.2000
24,09.2001
23.03.2004
26.01.2004
11.06.1999
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Date of print; 30-06-2006

N~ NS

%]
159 0
M VAVAYAS
H
0
Tp]
e | £ndret breddemdlet for 2B Classic RSV 15.11.05
d | Zndret tolerancer. RSV 13.03.97
¢ | Finavnrettet. RSV 28.01.97
b | Gamdrup Tegne teknik HCH April 96
Rev| Revisions Sign.: Date:
Tifle: Construction] Aa.GlJ 12.02.93
Mdil uden foleranceangivelse i.h.t. DS/SO 27468-1 m Glas fil Released:
Ma:}enal: Keramisk glas 2B Classic Format: A4
Weight: 0.29 kg Scale: ‘[ :'[
Model no. Morsg 2B — 790715
Drawingtype: | Emnetegning m ors Drawing no.:
Localion of fle: | exvessramanas o st € emmenias 2B-64 e

This drawing is Morse Jemnsteberi A/S' property and must not be sold, lended or copied without any written authorization from the company.
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b | Diverse cendringer. RSV 31.01.2006
Rev|Revisions Sign.: Date:
Tifle: Construction; RSV 04.11.05

Mél uden toleranceangivelse i.h.t. DS/ISO 2768-1m Vqrme skjo[d fron‘]' Released: RSV 30.01.2004
Material: Rustfri stal 2B CIC[S Sic Format: A4
Weight: 0.13kg Scale: 1:2
Wodbine, Morsg 2B P— 71209161
Drawingtype: | Emnetegning mors Drawing no.:
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This drawing is Morse Jernsteberi A/S' property and must not be sold, lended or copied without any written authorization from fhe company.

1-37 o0F1-50



Date of print: 30-06-2006

J ~" U

=g
%
N
M~
!
o
g
bl
A-A
o
N

Ch

N\
S\(\)'\é) A\

Rev,l Revisions Sign.: Date:
Consiruction] RSV 15.11.05
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Material: Castiron GG15 Format: Ad
Weight: 0.17 kg Sculé: 1:2
Modelno. | 2022 Morsg 2B lremno.: 342022
Drawingtype: | Emnetegning m orsa Drawing no.:
Location of file: Y " Brepmrinrin U £l D Gt 2 B - 9 6

This drawing is Morsa Jemstaber A/S'
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Matr.: DIN1480 Teil 2 GTA 1315

-I-n. el: Sign.: Dato: Revision Sign. d ato
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A4 1:1
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Material: Veelg Materiale 4 Fi t:
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Drawingtype: | Emnetfegning o ﬂ Drawing no.: .
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This drawing is Marse Jemsteberd A/S' property and must not be sold, lended or copied without any written authorization from the company.
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Model: 2B

Morse Jernsioberi A/S
Furvej 6 DK-7900
DENMARK
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Quality Assuranceé/Quality Control
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Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

QUALITY ASSURANCE/QUALITY CONTROL

OMANT 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 Qf accreditation includes, but is not limited to, the fqllowing:

e 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 OMNTIs accreditation. Accreditation certificates are
available upon request.

OMNI-Test Laboratories Inc. ;
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc



Model: 2B

Morse Jernstaberi A/S
Furvej 6 DK-7900
DENMARK

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

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \\Omni02\users\testing\Morso\2b\192-S-09-3.doc 2 -3 oF 2-52



OMNI-Test Laboratories, [ -. (
Beaverton, OR
Dilution Tunnel (Method 5G) Analysis Worksheet

Client: Morso
Model: 2B
Project #: 192-S-09-3 Tracking #: 879
Date: _7-/8-0& Test Crew: _ K« Wlowge) Run# __|
Sample Train #: Train assembled by: _ A Moigra/
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 0 Temp. -
Date Time (grams) (grams) R/H % ) Initials
Front Filter 71908 22 | g op | seet | 17 75 | K
17:39

Lab ID ' ‘ ‘
lDaE; ﬁy?a—_' 7-20-06| o300 | 5694 So 17 79 /A

Tare wt. Sb/2

D/T in desiccator
7-18-06 [2:is0

Preliminary wt.:
5678

Rear Filter

74906 | 17230 | 5866 | .sool 17 75 [ —

Lab ID #
—_— 20~ ! 6 A
ID#_n 749 7-20-06 | 07!36 | ,5867 .g00/ /7 79 /

Tare wt. .5367

D/T in desiccator:
7-18-04 /250

Preliminary wt.:

Acetone Rinse

7-20-06 07:30 /06.5?—.2"- Soot /7 79 V24
Lab ID #
Beaker# /0
Tare wt. _Jog.5674 _ |7 A0C | 1790 | /06,5725 | ,s00( | 47 g0 /L ——
Volume 75 ml
Cleaned by: K

Solvent #: _spo78

D/T in desiccator:
Z-B-0t ©7:¥°
Preliminary wt.:

_ /06,5738

Technician signature: '// //%7@, Date: 7-20-0¢ .

Control No. L-SFX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003 Page 1 of 1
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OMNI-Test Laboratories, {
Beaverifon, OR

Dilution Tunnel (Method 5G) Analysis Worksheet

Client: Morso
Model: 2B

Project #: 192-S-09-3 Tracking #: 879
Date: _7-/8-0¢ Test Crew:

Sample Train #:

Balance ID #: OMNI - 00023

Audit weight ID # OMNI — 00131

K. Hergnn)

Train assembled by:
" Thermo/Hygro meter ID #: OMNI -
(Balance audit mfr. std: 500 + 0.72 mg)

Run #:

P

Weighing Record

Train Part
Date

Time

Weight
(grams)

Audit
(grams)

R/H %

Temp.
(F)

Initials

Front Filter 7e19-06

'17:3()

.Y

1 500}

17

75

P

Lab ID #

' 20-0ls
D# w752 e

o730

.SHYS

5001

17

79

7+

Tare wt. .5267

D/T in desiccator
7-{%-0C /530

Preliminary wt.;
T

Rear Filter £.19-0 6

17: 38

$657

{7

75

-

Lab ID #

-20-0(
D# /51 Lk

o730

. 5658

7=

5 4

7

Tare wt. S673

D/T in desiccator:
7-(6-06 )5 :3d

Preliminary wt.:
5600

Acetone Rinse .
7-20- 06

LabID#

O30

10%,.832(

L soo)

‘7

77

VA

Beaker# 2040
Tare wt. /04 3268 7-20-06
Volume /¢ ml

/7:00

1048327

.$o0/

/7

/L

Cleaned by: _ X

Solvent #:  saoll

D/T in desiccator:
F=/Z=05 T- 19-06 OT %0
Preliminary wt.:

104 g3y

Control No. L-SFX-0004 __@Flert.-‘on Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003

720 =006

Date:

2=-5
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OMNI-Test Laboratories, | . (
Beaverton, OR )

Dilution Tunnel (Method 5G) Analysis Worksheet

Client: Morso

Model: 2B

Project #: 192-S-09-3 Tracking #: 879

Date: _7-19-0C Test Crew: A+ Jborénn Run# 3

Sample Train #: Train assembled by: _#. #brgAd

Balance [D #: OMNI - 00023 Thermo/Hygro meter [D #: OMNI -

Audit weight ID # OMNI — 00131 (Balance audit mfr. std: 500 £ 0.72 mg)

Weighing Record

Train Part Weight |  Audit

Date Time (grams) (grams) (F)

R/IH % Temp.

Initials

Front Filter 7-20°04 | ITi00 | £778 1 5o | /7 -1

£

Lab ID # ™ :
ID#__nisH 7-21:06 | 06ido | ,5TTY | 500! )1 =1

/=

Tare wt. 5726

D/T in desiccator
7={9-0¢ 13100

Preliminary wt.:
S578(

Rear Filter 7:20-06 | (700 | 5832 | .spoy ’7 =

(£

Lab ID #

. 2 |- bi%ad
ID# N/s3 7-A1-06 | 6} ¥ .58%| . soc/ 17 T

K

Tare wt. SE37

D/T in desiccator:
7-19-0¢ /]300

Preliminary wt.:
5832

Acetone Rinse ; . :
7-2l-0G | 06150 | 103 4292| | coe Vird il |
Lab ID #

N

Beaker#__ 942  |1.z1-06 144110

Tarewt. /02,4228
Volume__ s ml

/03.4292| 502 | 47 74

L.

Cleaned by: /£
Solvent #: _ 54075

D/T in desiccator:
7-20-06 07i3c
Preliminary wt.:

/3. 4270

Technician signature: /{ 7 /%?b Date:  7-2/-0¢

Control No. L-SFX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003

Page 1of 1
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7-20-0
27130

[
1<

OMNI-Test Laboratories, |
Beaverion, OR '

Dilution Tunnel (Method 5G) Analysis Worksh

eet
Client: Morso
Model: 2B
Project #: 192-S-09-3 Tracking #: 879
Date: _7-(2-06& Test Crew: K. moRbpd Run#: _ 4
Sample Train #: Train assembled by: __ K. mogéAx
Balance ID # OMNI - 00023 Thermo/Hygro meter ID #: OMNI -
Audit weight ID #: OMNI — 00131 (Balance audit mfr. std: 500 + 0.72 mg)

Weighing Record

TraihPan Weight ‘| Audit

Date Time (grams) (grams)

R/H %

femp.-
(F)

Initials

Front Filter 2006 | 1700 5527 ,seo/

/17

go

V4

Lab ID #

D# NG | 72k aé:'}lo .5527 5007

t7

Z/!

';/'L-—'

Tare wt. SYY3

DI'T in desiccator
7-[2-06 17406

Preliminary wt.:
i

Rear Filter 1-20-06 | 1 7:00 573 g0 |

/7

SO

V74

:_SilD#ﬂ”;-;— 2l-06 | 06iY6 | 5735 a2,

17

7/

/Z m.. ’

Tare wt. 5742

D/T in desiccator:
Z-19-06 175700

Preliminary wt.:
573206

Acetone Rinse : ,
77206 | 06HO | o307 | | swo!

Lab ID #

(7

7/

y/4

2(59
?Z?gi#mafm 7-21-00 140 | j03.046( , 500/

Volume =75 ml

(7

74

/]

Cleaned by: K
Solvent #: s#078

D/T in desiccator:
SEADe 2L — P g
Preﬁmina‘?

wit.:
/03,0%5%

Technician signature: //i/ /ﬁ%}» Date:

Control No. L-SFX-0004 (Dilution Tunnel Method 5G Analysis Worksheet).doc, Effective date: 12/22/2003
' 2 -1

7-2/0¢

Page 1 of 1
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Model: 2B
Morse Jernstaberi A/S
Furvej 6 DK-7900

DENMARK
Calibrations
Method 28 and 5G
Method 28 and 5G:
ID # Lab Name/Purpose Log Name Attachmént Type
1 Calibrator Dry Gas Meter | Standard Test Meter — Rockwell Int'] Calibration Log
Dry Gas Meter/Incline . . .
21 | Manometer Control Module - Sierra Misco Calibration Log
23 Scale-Analytical Balance | Analytical Balance — Mettler Calibration Log
33 Manometer Microtector — Dwyer Manual
112 Thermometer Temperature Controller Meter — Calibration Log
Omega
126 Draft Gauge Magnehelic, 0-0.25" H20 — Dwyer Calibration Log
166 Incline Manometer Incline Manometer, 0-10" — Dwyer Calibration Log
183 Moisture Meter Moisture Meter — Delmhorst Manual
185 Platform Scale Platform Scale — Weigh-Tronix Calibration Log
209 Barometer Barometer — Princo Manual Cover
265 Vaneometer g?vr;g:meter, Alr Velocity Meter ~ Calibration Log
272 500 mg Weight Weight Standard, 500 mg — Ohaus Calibration Log
274 10 Ib Weight Weight Standard, 10 Ib Calibration Log
291 Relative Humidity Gauge gﬁiﬂ;ygmmét&ﬂ hermometer— | o jipration Log
300 Stopwatch Digital Stopwatch — Sportline Calibration Log

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-S-09-3.doc

2-13
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OMNI-Test Laboratbries. Inc.

o

~
)
4

Page 1 of 2

Standard Gas Test Meter Calibration vs. Bubble Flowmeter

Dafa:

Calibrated by:

Standard Test Meter S/N:
Bubble Flow Meter S/N:
Barometric Pressurs:

4/26/06

K. Morgan

OMNI 00001

OMNI 00134

30.04 "Hg

(Volume: 1.000 liters = 0,035336 ﬂé, NIST t

Average Y Factor: 0.9828

Signature/Date:

Flow Rate #1

dH(pressure across meter, "H20):

0.35

Flow Rafe #2

dH(pressure across meter, "H20): 0.4

raceable )
,/{ /%2"’ 4/-26-06

dH(pressure across meter, "H20):

0.55

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

Standard Test Meter : Standard Test Meter
Initial Volume (ft3): 20.35 23.306 23.964| |Initial Volume (ft3): 26.071 26.071 26.753
Final Volume (ft3): 21.223 23.964 24.645| [Final Volume (it3): 26.753 26.753 27.686
Initial Temperature (oF): 64 66 66| |Initial Temperature (oF): 67 67 68
Final Temperature (oF): 64 67 67] |Final Temperature (oF): 67 67 . 68
Elapsed Time (minutes): 4 3 3| " |Elapsed Time (minutes): ) 3 3 4

" (seconds): . 0 0 10 (seconds): 0 0 0
Flow rate, Q (cfm): 0.2182 0.2193 0.2151 | |Flow rate, Q (cfm): 0.2273 0.2273 0.2333
Bubble Flowmeter Bubble Flowmeter
Time 1: 9.9 . 9.78 9.78| |Time 1: 9.35 9.34 9.35
Time 2: . 9.9 9.75 9.78| |Time 2: 9.31 9.34 9.34
Time 3: 9.84 9.81 9.9| |Time 3: 9.3 9.31 9.4
Time 4: 9.87 9.75 9.71] |Time 4: 9.31 9.25 9.21
Time 5: 9.9 9.81 9.9| |Time &: 9.35 9.35 9.28
Initial Temperature (oF): 64 66 66] |lnitial Temperature (oF): 67 67 67
Final Temperature (oF): 64 67 67| |Final Temperature (oF): 67 67 67
Vacuum ("H20): 1 1 1] [Vacuum ("H20): 1 1 1
Flow rate, Q (cfm): 0.2145 0.2168 0.2160 | |Flow rate, Q (cfm): 0.2274 0.2275 0.2276
Y factor: 0.9822 0.9875 1.0037 | |Y factor: 0.9994 1.0000 0.9767

Deviation of Y factor is acceptable Deviation of Y factor is acceptable

Flow Rafe #3 Flow Rate #4

dH(pressure across meter, "H20): 0.75

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

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

Standard Test Meter Standard Test Meter
Initial Volume (ft3): 28.7 29.837 30.967] [Initial Volume {ft3){ 32.502 33.512 35.521
Final Volume (ft3): 29.837 30.967 32.095] |Final Volume (ft3): 33.512 35.521 36.529
Initial Temperature (oF): 67 68 68| |Initial Temperature (oF): 68| . 67 68
Final Temperature (oF): 68 68 68| |Final Temperature (oF): 68 67 68
Elapsed Time (minutes): 4 & 4} |Elapsed Time (minutes): 3 6 3
(seconds): 0 0 0 (seconds): 0 0 . 0
Flow rate, Q (cfm): 0.2843 0.2825| . 0.2820] |Flow rate, Q (cfm): 0.3367 0.3348 0.3360
Bubble Flowmeter Bubble Flowmeter
Time 1: 7.71 7.78 7.59] |Time 1: 6.46 6.46 6.5
Time 2: 7.68 7.62 7.68] |Time 2: 6.4 6.5 6.5
Time 3: 7.65 7.65 7.65] |Time 3: 6.46 6.59 6.55
Time 4: 7.65 7.62 7.68] |Time 4: 6.44 6.5 6.43
Time 5: 7.71 7.68 7.59] |Time5: . 6.46 8.5 6.53
Initial Temperature (oF): 67 68 68| |Initial Temperature (oF): 68 67 67
Final Temperature (oF): 68 68 68] |Final Temperature (oF): 68 67 67
Vacuum ("H20): 1 1 1} [Vacuum ("H20): 1 1 1
Flow rate, Q (cfm): 0.2781 0.2764 0.2776 Flow rate, Q (cfm): 0.3290 0.3257 0.3261
Y factor: 0.9704 0.9776 0.9835 | [Y factor: 0.9764 0.9718 0.9715

Deviation of Y factor is acceptable.

3

Document Confrol No. C-SSA(2)-0003 (Standard Dry Gas Mater Calibration).xis, Effective Date: 05/5/2002

Deviation of Y factor is acceptable
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OMMI-Test Laboratories, Inc.

) )

Page 2 of 2

Standard Gas Test Meter Ca!ibraﬁon vs. Bubble Flowmeter

Date: 4126/06 Average Y Factor: 0.9828
Calibrated by: K. Morgan
Standard Test Meter S/N: OMNI 00001 . bie)
Bubble Flow Metar S/N: OMNI 00134 olume: 1.000 liters = 0.0353385 t3, NIST fracea
Barometric Pressure: 30.04 "Hg f Signature/Date: /f-/:/"/ft;?r\. 4-2¢-06
Flow Rate #5 .
dH(pressure across meter, "H20): 1
[ Run# | Run#2 | Run#3 Acceptance criteria, Method 5 section 16.1.1.5 _

Standard Test Meter . - The difference between the maximum and minimum values
Initial Volume (ft3): 37.003 38.262 39.95 at each flow rate should be no greater than 0.030.
Final Volume (ft3): 38.262 39.895 41.207| - The meter coefficients (Y) should be betwaean 0.95 and 1.05.
Initial Temperature (oF): 67 66 67
Final Temperature (oF): . 67 66 67
Elapsed Time (minutes): 3 4 -3

(seconds): 0 0 0
Flow rate, @ (cfm): 0.4197 0.4220 0.4130
Bubble Flowmaeter
Time 1: 5.24 5.08| . - 5.08
Time 2: 5.18 5.14 5.08
Time 3: 5.08 5.3 521"
Time 4: 5.18 512 51
Time 5: 512 5.14 5.12
Initial Temperature (oF): 67 66 67
Final Temperature (oF): . 66 66 67
Vacuum ("H20): 1 1 1
Flow rate, Q (cfm): 0.4112 0.4112 0.4144
Y factor: © 0.9799 0.9736 0.9882

Deviation of Y factor is acceptable

Document Conlrol No. C-8SA(a)-0003 (Standard Dry Gas Meter Calibration).<ls, Effective Date: 05/5/2002
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OMNI-Test Laboratories, Inc. ( { 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 0.002
OMNI Tracking No.: 21 Acceptance Acceptable
Average Orifice Average Gas
Meter dH@ Meter y Factor Current Calibration
1.626 0.993 Acceptable y Deviation 0.020
Calibration Date: 07/20/06 Maximum y Deviation -+ 0.000
Calibrated by: Ken Morgan Acceptable dH@ Deviation 0.200
Calibration Frequency: Post-Test Series Maximum dH@ Deviation 0.001
Next Calibration Due: 01/18/07 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.: 30.04 "Hg Calibrator |S/N 1
Signature/Date: KA M 7-20-0% Calib.Date _ 26-Apr-06
4 Calib. Value 0.9828 y factor (ref)
Calibration Parameters Run 1 Run 2 Run 3
Vacuum ("Hg) 1.00 1.00 1.00
dH ("H20) 0.75 0.75 0.75
Initial Reference Meter 128.472]  133.482 139.493
Final Reference Meter 133.482 139.493 145.252
Initial DGM 303.852 309.106 315.415
Final DGM 309.106 315.415 321.462
Temp. Ref. Meter (°F), Tr 68.0 69.0 69.0
Temperature DGM (°F), Td 100.0 102.0 102.0
Time (Minutes) 10.0 12.0 11.5
Net Volume Ref. Meter, Vr 5.010 6.011 5.759
Net Volume DGM, Vd 5.254 6.309 6.047.
l¢ CLox:
Gas Meter y Factor Deviation (from avg.) 0.000 0.000 0.000
[Oridedral i ey
|orifice dH@ Deviation (from ave.) 0001 | 0.000 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-S8B-0004 (Thermal Testing Dry Gas Mster Calibration).xls, Effective Date: 11/08/2002 DGM Post Cal
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Certificate of Calibration
ificate # 3 Page#1 of 1 Order Date: 04Nov2005
Certificate 335439 ag ___0_-9____. ‘
For: Omni-Test Laboratories 56
Department: NO PO#: OTL-05-067 ONSITE
Instrument Identification
Property #: OMNI-00023 Serial #: 010644 b et
© Make: METTLER a User: #0723.0
Model: AE2.00
Noun: SCALE !
Accuracy: +0.01% OF APPLIED WEIGHT
- Certification Information _
As Found: Within Tolerance Calibration Date: 04Nov2005 v’
As Left: Within Tolerance *Client Specified Due Date: 04May2006 )

Adjustments: None Repairs: None Seals:N/A

) Environment: 25°C 49% RH
Procedure: CP 27

) Technician: 33
Remarks

. . Standards Used
ID# Manufacturer Model# Nomenclature Due Date Trace ID
2562 RICE LAKE _ WO133K WEIGHT SET 11Aug2008 326425

IT Calibrations, Inc., certifies that this instrument has been compared in accordance with the above referenced procedure using standards with accuracies
traceable to the National Tnstitute 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 ucertainty expression is expanded at approximately the 95% confidence level, coverage factor (k=2).

Clgl—— Cpm

o7 CAAA
'%%ical Reviewer : Quality Assurance
This certificate shall not be reproduced except in full, without the written approval of IT Calibrations, Inc. Issued 08NoV2005
Rev# 11

2-17 oF2-52
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JJ Calibmz‘ion

Manufacturer: Mettler
Model: AE200

- Nomenclature: 200g Scale

Serial: 010644

s, Inc.

Certificate #: 335439

' Technician: 33
Calibration Interval:6 Months

Date: 08Nov2005

Reference uuT uuTt uuTt Uncertainty
Parameter Nominal Standard Before After * Limit *
Mass =
N/A 01 g 1.0001g 1.0000g -§ 0.0001 g N/A
N/A -10 g 10.0004g 10.0004g 0.001 g N/A
N/A 50 g .50.0010g 50.0010g 0.005 g N/A
N/A 100 g 100.0018g [|'100.0018g 0.010 g - N/A
N/A 200 g 200.0015g |200.0015gf 0.020 g N/A
Supplemc?nt Data Sheet h Page 1 c;f1
Bold [talics indicates Out qf Tolerance Value. .18 OF 258 "
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OMNI-Test Laboratories, I?: B ( ;

Beaverion, OR
Temperature Calibration
EPA Method 28 and 5G
BOOTH: TEMPERATURE MONITOR TYPE: [DE;E:;E;;]ON
Emissions ovmeaa \\& v : Iz
REFERENCE TEMPERATURE ﬁONtTOR TYPE: IDENTIFICATION NUMBER:
OMEGA Calibrator Model CL300 w7 Serial Number 506
CALIBRATION PERFORMED BY: DATE: TEQ";?E!:JRE: E::,AR'TEC;“;E;F::C
FSc&.mc;; .Saf‘g_,n%a‘n | 6=\ 'OIQ 67 _ : 25[61
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 00 |~00I oD\ - 00| D\ ~oo\
100 e O T T 2 aq__ |38
300 302 | 3oz |32 [302 |32 3T
500 50\ 350\ §0\ sol 50V [S00
700 TO0 700 700 100 700 00

' Technician signature: \:& v\b-\“l Date: G-1~0 é

Control No. C-SFK-0003 (Temperature Calibration EPA28 and 5G).doc, Effective date: 05/12/2005 Page 1 of 1
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) OMNI Emff*ﬁﬁmwml Ser‘vicgj

OMNI-Test Laboratories, Inc.
Beaverton, OR  Phone (303) 643-37588

| DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET
' Magnehelic Gauge

Instrument to be calibrated:  Hlacweseterst

Range: _ 0= ©:25

Calibration Instrument: Digital Manometer

. Date: z2-3-06

Only two data points for a between calibration check

By:

D Number:

ID Number;

/K %ﬁ&ﬁ/

'/.:':6

274

Digital Manometer (A) | Magnehelic Gauge (B) Difference % Error of
(inches of HZO)_ (inches of H,0) (A -B) Full Span
B2 0.242% - ,0025 7.0
o, 13 o325 = 00625 Ltk
0.0% 0.0%8L5 - 0025 [:0
0 .03 06300 yoa y 8

*Acceptable tolerance is 4%.

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

//%%v%« Date:  2-3+06

Control No. C-SF5-0002 (Differential Pressure Gauge Calibration Data S}’zeet—[)g'faf Manometer).doc, Effective date: 05/8/2003

Technician signature:

Page 1 of 1
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" OMNT Environmental Servf{ ‘.Tnc. ‘ (’_ :

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

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET
Digital Manometer

Instrument to be calibrated: __ 0~ /0" Liyud siapmebett

Range: _ o-0" D Number: /S 6
Calibration Instrument: Liquid Manometer ID Number: 2725
Date: /7Y 5~ By: /5 @ﬁwh |
(5t -
Liquid Manometer (A) | Digital Manometer (B) Difference % Error of
(inches of H,0) " (inches of H,0) " (A-B) Full Span
- 307 o4
)T .87 Ol
Q.55 . 0.57 O0f
0 .20 0. ¥ L 02

_ "Acceptable tolerance is 4%.

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

Technician signature: _ 4A%34_)_— Date: [/-Y~"

Control No. C-SFP-0003 (Digital Manometer Calibration Data Sheet-Liquid Meanometer).doe, Effective date: 10/04/200 Page 1of1

2-25 0F2-52
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Natianzl
Weather
Service

Type

e,

OMNI 00209

Instruction Booklet

for use with

Fortin type mercurial

‘Barometers

Manufactured by

PRINCO INSTRUMENTS, INC.
1020 Industrial Blvd.
Southampton, Pa. 18966-4095
USA.

Phone: 215 355-1500
Fax: 215 3335-7766
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CALIBRATION RECORD
Vaneometer Air Velocity Meter — OMNI-00032

CALIBRATION/SERVICE RECORD

DATE OF NEXT
Daye . B¥ , FeaULL3 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 [nstalled new vane from factory 11/4/01
[nstalled new vane from factory ,
11/30/51 B0 s /30 02
Installed new vane from factory
3loloz | a2 4lzdpe
R Installed new vane from factory
W tfo~ | a2 B/ty/forls
' Installed new vane from factory
3/1v/ 73 A7 | %/ 14/ 3
&7 Installed new vane from factory
/~13-0Y A 2-,2-07
_ Installed new vane from factory
- A /~l-05
Installed new vane from factory
~l-os5— S0 o5
: - Installed new vane from factory
Plfes g ' (-(¢-2%.
: Installed new vane from facto '
J=14-06 e e 7~(4/-0C
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
Installed new vane from factory

2-37 O0F2-32




OMNI Environmental Servfc{ . Inc. ( ‘

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

SCALE WEIGHT CALIBRATION DATA SHEET

Weight to be calibrated: _ ¥ 500 r-qu\

ID Number;  ©&Z33" D277

Standard Calibration Weight: _ 508 M«-:‘%} '

[D Number: oY —20\3\
Scale Used: 8223~ HMeMler AZ20n B:L.\MCLQ

ID Number: ©O 2 2

Date: _1Z.- 3\ -0 By: ‘So.':a}S Sote S
Standard Weight (A) Weight Verified (B) Difference % Error
"~ (Lb) (Lb.) (A-B)
50O g ,5005-'3 . ooot

*Acceptable tolerance is 1%.

This calibration is traceable to NIST using calibrated standard weights.

Technician signature: \}\_ Date: _1p. -2y ~ct" 02

C—

Control No. C-SFU-0001 (Scale Weight Calibration Data Sheet).doc, Effective date: 4/15/2002 ' - Pagelofl

2-38 O0F2-52



e E" et
OMNI-Test Laboratories, Inc.
Beaverton, OR  Phone (503) 643-3788

SCALE WEIGHT CALIBRATION DATA SHEET

OMNI Environmental Séwg’gl ne. i

Weight to be calibrated: __ | |\

ID Number: OMWT - OO 2,7¢k

~ Standard Calibration Weight: O \b
]D Number: DMNT ~ 0 2.£€S5
Scale Used: LIETGH “TC¢O L\f;_f_;(
ID Number: OWMANT ~-OOVRS

Date: \Z -\ —-0OT | By:wn

Standard Weight (A) Weight Verified (B) Difference % Error
" (Lb.) (Lb.) (A -B)

1O | 2 zZ

[

*Acceptable tolerance is 1%.

This calibration is traceable to NIST using calibrated standard weights.

Technician signature: N Date: _LZ2 =3[-O7_

Control No. C-SFU-0001 (Scale Weight Calibration Data Sheet).doe, Effective date: 4/15/2002 Page Il of 1
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-~ " Certificate of Calilk ation

Omni-Test Laboratories
5465 SW Western

Suite G

Beaverton, OR 97005

Make: OMEGA.
Model: RH32
Noun: THERMO HYGROMETER
Serial #: 9190156
Property #: OMNI-00291
Department: NO
User:
Procedure: CP 2
Accuracy: Refer to Specifications

340678 (.

Cust ID: 56

PO: OTL-06-020
Authorized By:

JJ Calibrations, Inc.

Order Date: 02/03/2006 g i

Calibrated on: 02/14/2006 _ e
*Recommended DGE:W
Environment: 22°C 29%RH
As Received: Within Tolerance
As Returned: Within Tolerance

reee st I

Technician: 101
ID Barcode: FNLB

Remarks
* Any number of factors may cause the calibration item to drift out of calibration before the recommended interval has expired
Standards Used
Std 1D Manufacturer Model Nomenclature Due Date Trace 1D
374 FLUKE 5500A-SC300 CALIBRATOR W/300MHz 07/13/2006 321086

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, ISO 9002 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.

) Do
Jeff Tqompson |

Manager

1 9 . A

Inspector;
Issued 02/16/2006

Page 1 of 1 Revi# 12

7007 SE Lake Rd  Portland, OR 97267-2105

Phone 503.786.3005 FAX 503.786.2994  www.jjcalibrations.com
2-40Q OF 2-52
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JJ Calibrations, Inc.

Manufacturer: Omega
Model: RH82
Nomenclature: Temp/Humidity Meter

Certificate #: 340678
Date: 14Feb2006
Technician: 101

Page 1 of 2

Serial: 0009190156 Calibration interval: 12Months
Reference uuTt uuT uuT Uncertainty
. Parameter Standard Before After + Limit +
Humidity Accuraéy 33% 33.1% 32.8% 32.8% 2% N/A
75% 75.1% 75.4% 75.4% 2% N/A
Temperature Ambient 22.00°C 21.4°F 21.4°F 1.0°F CN/A
Accuracy
Supplement Data Sheet
Bold Italics indicates Qut of Tolerance Value. 2-41 0F2-52




OMNI Environmental, Inc.

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

NIST Stopwatch Calibration, Time Proflc:lency Testing
Procedure and Data_Sheet |

Date: /2 [ 3 /@S User/Technician: B £ Juis T,E‘ Pass 0O Falil
NIST traceable stop watch OMNI Tracking Number: 292 Last Cal: Jaw 37 205

Stopwatch to be tested for time proficiency OMNI Tracking Number: 302

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.

S

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.

I Target time: 15.00 seconds  #1 Measured time: AS7e0  #2 Measured time: 72 3 #3 Measured time: /% 2
Target time: 30.00 seconds #1 Measured time: __20:23 #2 Measured time: _SZ-/2-  #3 Measured time: 3 2o
Target time: 10.00 minutes  #1 Measured time: __7&"9%-93 45 Measured time: 72°¢¢. /4  #3 Measured time: Ol e 2N
Target time: 30.00 minutes  #1 Measured time: _3¢: % #2 Measured time: R 7+ % 27-#3 Measured time: < 759, 3¢

Technician Signature: P ity B Date: _70-3-a8™

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



Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

Example Calculations

Note:  OMNI uses the Excel 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.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-S-09-3.doc

2 - 43 oF 2=-52



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, kgfhr-

m, Total particulate matter collected, mg

Vinstay  Volume of gas sampled corrected to standard condi:[ions, dscf
LA Average dilution tunnel gas velocity, fi/sec

Particulate concentration, g/dscf .

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

E Particulate emission rate, Ibs/hr

PR Proportional rate variation, %

2-~44 O0OF2-52



Dry Burn Rate
Using equation 28-3:

60 x W,, 100 - %M,

= 0 ) 100
Where,
BR = Dry burn rate, Ib/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, - 20.03 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
- 0f3.538 kg. The run time for this run was 180 minutes. Therefore, the burn rate equation appears

thus:

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

BR

BR = 0.98 kg/hr = 2.17 Ib/hr

2-45 O0F2-52



Total Particulaté 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
\'A = Volume of acetone evaporated probe and filter holder actone rinse, ml
B, &= Acetone blank valte, mg/ml

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

2-46 OF 2-52



Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

;@2
7 SV ox V% (o x 13.6
m(std) ~ " m ( ) T
: sid m
Where:
K = 17.64 °R/in. Hg
Tag = 528 °R
Py ="~ 29.92in Hg
V, = Volume of gas sample measured at the dry gas meter, dcf
¥ = Dry gas meter calibration factor, dimensionless
Py = - DBarometric pressure at the testing site, in. Hg
AH = Average pressure differential across the orifice meter, in. H,O
T = Absolute average dry gas meter temperature, °R
Sample Calculation:
30.03 + 1(;-";
Vs = 98434 x 101 x (228
: 29.92 532.5
Vm(ﬂd) = 99.116 f#3

2~-47 OF2-32



Dilution Tunnel Gas Velocity

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

Where:

Sample calculation:

" Pitot tube constant:

T
v =k x C_ x AP x |__5@8
s P 3 Psts

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

Average dilution tunnel gas velocity, ft/sec

g5.49./1 [(B/Ib-mole) x (inches Hg)]é
sec (°’R) x (inches H,0)

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

Static Pressure of tunnel, in. Hg

Absolute tunnel pressure, = P, + P,

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

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 + ——) x (28.5
( 5 6) (28.56)
v = 1269 -
sec

2-48 O0OF2-52



Particulate Concentration

Using equation 5G-2:

i
€ = noot-E. x B

mg Vo
Where:
C. = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscf
m, = Total mass of particulate matter collected in the sampling train, mg
Vistay = Volume of gas sampled corrected to dry standard conditions, dscf

Sample calculation:
C - 0.001 x 16.2
s 99.116

C, = 0.000163 g/dscf

2~49 O0OF2-52



Average Dilution Tunnel Gas Flow Rate

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

‘Where:

Sample calculation:

Qsd
3600

0, = 3600 x (1 - 0.04) x 12.69 x

T.s‘e‘d s
0, =3600 x (1 -B,) xv, x4 x X
s(avg)

Gas flow rate corrected to dry, standard conditions, dscf/hr
Conversion from seconds to hours

Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)
Average dilution tunnel gas velocity, ft/sec

Cross sectional area of dilution tunnel, ft*

Standard absolute temperature, 538°R

Average absolute dilution tunnel temperature, °R, (°R = °F + 460)
Barometric pressure at test site, in. Hg

Dilution tunnel static pressure, in. Hg

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

, 30.03 + "‘_)'45
(r x 3) 528 136
144

X

548 29.92

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

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

E=Cx0y
s 0.83
Ey =K xE
Where:
E = Particulate emission rate, g/hr
Egy = Particulate emission rate, adjusted, g/hr
C, = Concentration of particulate matter in the stack, corrected to dry, standard
conditions, g/dscf
Q; = 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 g/hr

E,, = 1.82 x 1368

E =235 glhr
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Proportional Rate Variation
Using equation 5H-9, calculated at each recorded interval:

BxW xV xT xT)
R: mr g m ST X].OO
10 2 (me V.s'i ® Ts * Tm:’)

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

Vigstay = Volume of gas sample measured by the dry gas meter during the “i'™ 10
minute interval, dscf

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

V, = 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

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

Tg - = 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%
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Owner’s Manual
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Model: 2B

Morse Jernstoberi A/S
Furvej 6§ DK-7900
DENMARK

Section 4

Test Data by Run

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \\Omni02\users\testing\Morso\2b\192-5-09-3.doc 4 "
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OMNI-Test Laboratories, Inc.

EPA Weighted Average Emissions
EPA Method 28

Client: Morso Status: FINAL
Stove Model: 2B Stove Type: Non-Catalytic Stove
Test Dates:  7/18/06 - 7/19/06
Project Number: 192-S-09-3
Tracking Number: 879

Signature/Date: /Z / /%g_ 7-2¥0b
b 7 :

Eﬁnissioh Rate Plot

2 10.00
E 8.00 e
E T 8.00 //
22 400 .=./‘,
g 2.00 g
& o000
0.00 0.50 - 1.00 1.50 2.00 .2.50 3.00

Burmn Rate (ka/hr dry)

- Run# ez 1
Burn Rate (dry kg/hr) 0.77
Catagory 1
Overall Efficiency (%) 63%
Emissions (g/hr) 232
Cap (g/hr) 15
Weighting Factor 0.349 19.73%
Heat Output (BTU/hr) 9304
Run # 3
Burn Rate (dry kg/hr) 0.97
Catagory 2
Overall Efficiency (%) 63%
Emissions (g/hr) 217
Cap (g/hr) 15
Weighting Factor 0.455 25.73%
Heat Output (BTU/hr) 11721 '
Run # 4
Burn Rate (dry kg/hr) 1.35
Catagory 3
Overall Efficiency (%) 63%
Emissions (g/hr) 3.57
- Cap (g/hr) 15
Weighting Factor 0.618 34.97%
Heat Output (BTU/hr) 16313
Run # 2
Burn Rate (dry kg/hr) 2.54
Catagory 4
Overall Efficiency (%) 63%
Emissions (g/hr) 9.32
Cap (g/hr) 18
Weighting Factor 0.346 19.57%

Heat Output (BTU/hr) 30692

Document Conirol Mo, P-SSF-0007 (EPA Method 28 Weighted Average Emissions).xds, Effective Date: 02/09/2005

4-2

Page 1 of 1

Weighted Average.xis

OF 4034



Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

Run 1

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc Ko &
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 2B
Project No.: 879
Tracking No.: 192-S-09-3
Run: 1
Test Date: 07/18/06

Burn Rate 0.77 kg/hrdry
Particulate Concentration (dry-standard) 0.00017 grams/dscf
Particulate Emission Rate 1.34- grams/hour
Adjusted Emissions 2.32 grams/hour
Average Tunnel Temperature 88 degrees Fahrenheit
Average Delta p 0.033 inches H20
Total Sample Volume -Vm 83.91 cubic feet
Average Gas Meter Temperature 103 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 12.33 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8082.05 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 78.59 dscf
Total Particulates - mn 13 mg
Average Delta H 0.71 inches'H20
Total Time of Test 160 minutes

7-26 06
Control No. P-SSH-0009 (5@ Emission © s, Effective date: 8/18/2004 Page 1 of 1 Run 1
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OMNI-Test Laboratories, Inc.

Client Name: Morso

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Model: 2B
Project No.: 192-S-09-3
Tracking No.: 879

Equipment Numbers:

Run #:

1

Date: 07/18/06

Sample Component . Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/ml| Particulate, mg
A. Front filter catch Filter N150 569.6 561.3 8.3
B. Rear filter catch Filter N149 586.7 586.7 0.0
C. Rinse of probe and filter assembly Acetone 75 106572.3 | 106567.4 0.0024 4.7
Total Particulate, mg : 13.0

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: //%‘ %’/ﬂ Date: 7 ~-RO-06

4 /' /
Document Contral No, P-SSE-0004 (5G Laboralory Report).ds, Effective Date: 10/28/2003 Page 1 of 1 4 - 4 0F 4 « 3 4 Lab 1.xls
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OMNI-Test Laboratories, Inc{ (

Beaverton, OR -
FUEL DATA
Client: Morso
Model: 2B
Project #: 192-S-09-3 Tracking #: 879
Date: 7-/8-07 Test Crew: K. MO@WM Run #: (
OMNI Equipment ID #: ’

FUEL LOAD PREPARED BY: /., ﬁ’/éwmf

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 : I'ype

1 & f 242 12/ 2 2xY

2 ft

3 fi
@16 . :

Length of cut pieces: _2@ & _inches Pre-Burn Fuel Average Moisture: 19,97 /,

Time (clock): _O% (S  Room Temperature (F): __ (69 Initials: /Z

TEST FUEL
FUEL TYPE AND AMOUNT: 2 x4 3 4x4 o
CALCULATED LOAD WEIGHT: _ 5.6¥2 ACTUALLOAD WEIGHT: Y (2x4)
& (4x4)
FUEL PIECE LENGTH: __ /5.0 s.Y  Total
MOISTURE CONTENT (METER — — DRY BASIS)
PIECE READINGS TYPE
1 /2.0 /816 20,0 _axy
2 /7.7 1727 L2, 8 _Rre/
3 /173 /57 26,0 SRR
4
5
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: /%, ¥2 'A
Time (clock): _0 €130 Room Temperature (F): 67 Initials: L

Technician signature: / ’C’ ('/'/; /%%‘. Date:  7~/8-07

Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page 1 of 1
4 -8 OF 4 -3 4



OMNI-Test Laboratorie{ , 1C. (

_ Beaverfon, OR

Run Notes

Client/Model: Morso

Model: 2B

Project #: 192-S-09-3

Tracking Number: 879

Run#: _ | Date: __7-18-0¢
Test Crew: _K. Momm/

OMNI Equipment ID Numbers:

PREBURN

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

PRIMARY: SECONDARY: __ Fixewp
Spw Deaer Open =10 TERTIARY:  _ Mg
Revolution
FAN: NMeweg - 1/A

PREBURN SETTINGS AND ACTIVITIES

AIR (THERMO) CHANGES PN | ApD 1 ALD RAKE

SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +wT. | -wr. COAL

TIME

G TEST? 5&7%'/?},’

@65 — = ‘k- .__..._.mefec,(
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: A{/A
FUEL LOADING /Zeeda? by 60 Sec.
® l/ " DOOR: A urtil 40 win
Font Vigw/ PRIMARY AIR: _Full ojen)_un®il 415 — sboely

adjusled to sed gest S--z"r‘-’l‘ﬁ?

. Fromm Hils — S oo
?'IH_‘;' OTHER: —— Aane

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

R SECONDARY: __ Fiveb
: enl&

Same Hs Hore TERTIARY Y
FAN: NowE

Technician signature: {//r /%}PL Date: _ 7-/8-0¢

Control No. P-SFAK-0004 (Run Notes).doc, Effective date: 12/22/2003 Page 1 of 1
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OMN!—Test‘Laboraforfe{srmc.
Beaverfon, OR
Supplemental Data EPA 5G/5H

Client: Morso

Model: 2B
Project No.: 192-S-09-3 Tracking No.: 879
Date: _ 7-18-06 Run No.: __|

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

Start Time; 1000

Booth: [

Stop Time:_/R ¥

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: Initial: .
Final: ’d/ﬁ Final: "/ﬁ

Calibrations: Span Gas COz _~/# Oy )4 CO:_ 4kt CO,DT): _s/a

N2 Span | N2Span | N2 Span N2 Span | Nz Span | Nz Span

Time |

O2 )/ !

CO, M A

co /

CO, (DT)

Stack Diameter (inches): 50"

Air Velocity (ft/min):  Initial: _ < 50 Final: <S50

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

Induced Draft: &~ %Smoke Capture: /26

Pitot Tube Leak Test: Pre: ___o-@ 3. “wie Post: ;5 @32 "w.e

Flue Pipe Cleaned Prior to First Test in Series: Date: _7-/7-2¢ Initials:_ /4

[nitial Middle Ending
Pb (in. Hg) 3012 30,10 30.07

Room Temp (°F) 66 L7 70
Technician signature: /// /%Z}fﬁh Date: 7-l&-0c

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

4-110
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Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

Run 2 | '

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc

4 - 11 oF 4-3 4
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 2B
Project No.: 879
Tracking No.: 192-S-09-3
Run: 2
Test Date: 07/18/06
Burn Rate ~2.54 Kkg/hrdry
Particulate Concentration (dry-standard) 0.00089 grams/dscf
Particulate Emission Rate 7.16 grams/hour
Adjusted Emissions 9.32 grams/hour
Average Tunnel Temperature 131 degrees Fahrenheit
Average Delta p 0.036 inches H20
Total Sample Volume - Vm 26.18 cubic feet
Average Gas Meter Temperature 98 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 13.24 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8036.57 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 24,70 dscf
Total Particulates - mn 22 mg
Average Delta H 0.63 inches H20
Total Time of Test 50 minutes
///%?_
T-26~06
Control No. P-SSH-0009 (5G Emission Calculations).xls, Effective date: 8/18/2004 Page 1 of 1 Run 2
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OMNI-Test Laboratories, Inc.

Client Name: Morso

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Equipment Numbers: Run #: 2

Model: 2B

Project No.: 192-8-09-3

Tracking No.:

879

Date: 07/18/06

Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg | Blank, mg/ml| Particulate, mg
A, Front filter catch  Filter | NI52 | 5445 | 5267 : 178
B. Rear filter catch Filter N151 565.8 567.3 -1.5
C. Rinse of probe and filter assembly Acetone 100 104832.7 | 104826.8 5.7
Total Particulate, mg : 22.0
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: /’n/ A /%@m. Date: 7-2070 &
! 4

Document Control No. P-SSE-0004 (5G Laboratory Report).xs, Effective Date: 10/28/2003 Page 1 of 1

4-14 OF 4-34
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OMNI-Test Laboratories, Inc( .

Beaverton, OR

.

FUEL DATA

Client: Morso

Model: 2B

Project#: 192-8-09-3 Tracking #: 879

Date:  7-[® -0l _ Test Crew: _[{ %’W Run #: =

OMNI Equipment ID #:

FUEL LOAD PREPARED BY: K. Mor:pm)

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

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

CALIBRATION: Cal Value (1) =12% Actual Reading _ (2.2
Cal Value (2) =22% Actual Reading _22.0
Piece © Length : *  Readings : Tvpe
1 g fi 202 194 /2.8 VY
2 ft
3 ft,
- ‘51@ 6 - - -
Length of cut pieces: <& € _inches Pre-Burn Fuel Average Moisture: 20,13 A

Time (clock): /875 Room Temperature (F): _ 7O Initials:__ (£

: TEST FUEL
FUEL TYPE AND AMOUNT: goes . B 4x4 o
AL D LOAD WEIGHT: _5.6%¥2 ACTUALLOAD WEIGHT: S (2x4)
. e Gxy
FUEL PIECE LENGTH: __#6~¢- /3.0 56 __ . Total
MOISTURE CONTENT (METER — — DRY BA SIS)
PIECE READINGS TYPE

1 20,8 _=o.9 20,7 2
2 206 /2.2 17:© ﬂL
3 /2.9 177 171 z_xL
4 -
5
6
7
8
9
10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ 29.01"/.

Time (clock): /2:2S Room Temperature (F): __Z2 Initials: _A
Technician signature: /Z -;/- %@_ Date:  7-18-06
I / /
Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page I of 1



OMNI-Test Laboratoﬁef: f1C. (

Beaverton, OR

Run Notes

Client/Model: Morso

Model: 2B

Project #: 192-S-09-3

Tracking Number: 879

Run# _ 2z Date: _7-t8-0¢%
Test Crew: _ K. Worgns)

OMNI Equipment ID Numbers:

PREBURN

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

PRIMARY: SECONDARY: _ FIXED

Fully opes/
€ Ruu@/u#ws)

TERTIARY: MonE

FAN: A/oﬂé = A//‘l

PREBURN SETTINGS AND ACTIVITIES

1ive |~ AIR (THERMO) CHANGES FAN ADD | ADD o

SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -wT. COAL

& s7 seHin . '

TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: _A//A
FUEL LOADING Loaded by 44 Secpwvs
_’__ DOOR: Qlose? a¥ S0 Secows
ew Frrom From PRIMARY AIR: _Fully opew Durutran o€
Test.
S, Right
Riy OTHER: — Alowe
DESCRIBE OR SKETCH TEST SETTINGS BELOW: (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: SECONDARY: _ Fixen
3 [
<pme As Hoove TERTIARY None
FAN: Newe - N/#

Technician signature: /w// / %;f% Date:  7-/8-0&

Control No. P-SFAK-0004 (Run Notes).doc, Effective date: 12/22/2003 Page 1of 1
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OMNI-Test Laboratorfeé‘rmc.

Supplemental Data EPA 5G/5H

Beaverton, OR

Client: Morso
Model: 2B

Project No.: 192-S-09-3

Date: 7-1g8-06

Tracking No.: 879

Run No.: 2

Test Crew: K. Morgan

OMNI Equipment #'s:

Booth: |

Start Time: z#:30_ Stop Time:_/S:26

Gas Analyzer Train Leak Check:

Stack:

Initial:

Dilution Tunnel (Method 5G Only):

Final:

W,

Initial;

Final: //f

Calibrations: Span Gas  COz: _w/A Oy 4{!! CO: /4  COxDT): _a//4

N2 Span | N2Span | N2Span | N2Span | N2Span | Nz Span | Ny Span
Time |
Oz / ///.
CO, N/
co ;
CO, (DT)
Stack Diameter (inches): S0
Air Velocity (ft/min):  Initial: <50 Final: <50
Scale Audit (Ibs.): Pretest: 0.0 Post Test: 10.0
Induced Draft: ____&—~ %Smoke Capture: 106
Pitot Tube Leak Test: Pre: __o-@ 34 “w.c Post: o @32,
Flue Pipe Cleaned Prior to First Test in Series: Date: _—-/7-06 Initials:__ /4
Initial Middle Ending
Pb (in. Hg) 30,08 30,05 30,05
Room Temp (°F) - 77 76
Technician signature: /‘{///4’{;@_ Date:  7—/8-0c
Control No. P-SFAQ-0005 (Supplemental Data EPA 5G).doc, Effective date: 12/22/2003 Page 1 of 1
4-18 O0F 4-34




Model: 2B

Morse Jernstaberi A/S
Furvej 6 DK-7900
DENMARK

' Run 3

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 2B
Project No.: 879
Tracking No.: 192-S-09-3
Run: 3
- TestDate: 07/19/06

Burn Rate 0.97 kg/hr dry
Particulate Concentration (dry-standard) 0.00015 grams/dscf
Particulate Emission Rate 1.23 grams/hour
Adjusted Emissions 2.17 grams/hour
Average Tunnel Temperature 95 degrees Fahrenheit
Average Delta p 0.035 inches H20
Total Sample Volume - Vm 68.59 cubic feet
Average Gas Meter Temperature 105 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 12.71 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 8196.13 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 63.76 dscf
Total Particulates - mn 9.6 mg
Average Delta H 0.70 inches H20
Total Time of Test 130 minutes

7-26-06
Control No. P-SSH-0008 (5@ Emission Calculations).xds, Effecive dale: S/18/2004 Page 10f1 Run 3




OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Client Name: Morso Equipment Numbers: Run #: 3
Model: 2B Date: 07/19/06
Project No.: 192-8-09-3
Tracking No.: 879
Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/ml| Particulate, mg
T A mestter e | mie | Niss | 5ms |56 52
B. Rear filter catch Filter N153 583.1 583.9 -0.8
C. Rinse of probe and filter assembly Acetone 75 103429.2 | 103423.8 0.0024 52
Total Particulate, mg : 9.6
Component Equations:
A. Front filter caich 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: //K%/;fz Date: 7 -24-0C
7 7 -
Document Conirol Mo, P-SSE-0004 (5G Laboratory Report).xls, Effective Date: 10/28/2003 Page 1 of 1 Lab 3.xls
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OMNI-Test Laboratories, Inc,(" (
Beaverton, OR -
FUEL DATA

Client: Morso

Model: 2B

Project# 192-S-09-3 Tracking #: 879

Date:  7-/9-04 Test Crew: K o ﬂ?ﬁ’/\/ Run #: 3
OMNI Equipment ID #: ’
FUEL LOAD PREPARED BY: __ K+ #proan

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

PRE-BURN FUEL
MOISTURE CONTENT (METER ——DRY BASIS)
CALIBRATION: Cal Value (1) =12% Actual Reading __ 2.0
Cal Value (2)=22% Actual Reading 22,4
Piece - Length ) Readings Type
1 g€ fi 2Z.5 2/.5 =22.Z XY
2 f
3 ft
’ “& ’ ’
Length of cut pieces: _2&7 & inches Pre-Burn Fuel Average Moisture: 22,5/,
Time (clock): _©%:00 _ Room Temperature (F): _ 61 Initials: /&
TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4x4 B
CAI ATED WEIGHT: _ 5,642 ACTUALLOAD WEIGHT: Sito(2x4)
& (4x4)
FUEL PIECE LENGTH: /5.0 £ Total
MOISTURE CONTENT (METER —— DRY BASIS)
PIECE READINGS IYPE
1 22,8 _RLO 2s 2 x4
2 _RLo | _RLS 17, ZXxY
3 2hs /7.5 22,5 zZXx Y
4
5
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE A VERAGE: _ 2273,
Time (clock): _97:29 Room Temperature (F): ___ 469 Initials: L"‘é

Technician signature: .// / W;WA/ | Date: 7-17-04

Control No. P-SFB-0005 (Woodstove Fuel Load Information).doc, Effective date: 12/22/2003 Page 1 of 1



OMNI-Test Laboratoried_ 1c. (-
Beaverton, OR

Run Notes

Client/Model: Morso
Model: 2B

Project #: 192-S-09-3 ‘
Tracking Number: 879

Run #: 3 Date: —7-17-0¢

Test Crew: K. Mocgad

OMNI Equipment I3 Numbers:

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

PRIMARY: SECONDARY: Fixes

o Fgu' 1S Revolutions TERTIARY: Nowe

(SF“J —DMFT? . FAN: MNone_.

PREBURN SETTINGS AND ACTIVITIES

FAN ADD ADD
AIR (THERM®) CHANGES RAKE
TIME e SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -WT. COAL
& | 7Es7 s 7%?7 ——
35 S kK —STIRRED
4{ e e !!é S
%0 A Leveflee?
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: A A
. FUEL LOADING Loadkd by | win). _
FRINT VIEW DOOR: ATAR unNHL 40 s,

PRIMARY AIR: _Sleww poljus? Frtow 4425 suird

I 'tD S wia),
Pf'gtl‘f e
OTHER: MoaE .

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

PRIMARY: SECONDARY: _Fixep
TERTIARY: NONE
Same As Awoe _
FAN: _NOVE
Technician signature: // f %a?n- Date: _ 7-1%-94
Control No. P-SFAK-0004 (Run Nofes).doc, Effective date: 12/22/2003 Page 1 of 1
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OMNI-Test Labora torfesg-mc. s

Beaverion, OR
Supplemental Data EPA 5G/5H

Client; Morso

Model: 2B
Project No.: 192-S-09-3 Tracking No.: 879
Date: 7-/7-04 Run No.: _ <2

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

Booth:  (

Start Time: se0¢25~  Stop Time:_/z:¢5~

1

Gas Analyzer Train Leak Check: _
Dilution Tunnel (Method. 5G

Stack: Only):
[nitial: Initial:
Final: /V/A Final: "‘//A

Calibrations: Span Gas COz:_AN/A 0Oy _A/A  CO: _MACOz(DT): _f‘jL

N2 Span | N2Span | N2 Span | N2 Span | N2 Span | N Span | N; Span
Time | |
O, ,
CO; A/ //i’f
CcO /
CO, (DT)
Stack Diameter (inches): 5.0
Air Velocity (ft/min):  Initial: <so Final: <50
Scale Audit (Ibs.): Pretest: /0.0 Post Test: _ 16,0
Induced Draft: W %Smoke Capture: /00
Pitot Tube Leak Test: Pre: o 2./ “w.e, Post: L@ 32" ¢
Flue Pipe Cleaned Prior to First Test in Series: Date: 7-/7-0¢ Initials:__ /<
Initial Middle Ending
Pb (in. Hg) 29.97 29,97 27 76
Room Temp (°F) 2 &7 >z v
Technician signature: // //,’ //g}r@. Date: 7/ 7-06
Control No. P-SFAQ-0005 (Supplemental Data EPA 5G).doe, Effective date: 12/22/2003 Page 1of 1
426 OF 4-34



Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

Run 4 '

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc

4-27 OF 4-34
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Morso
Model: 2B
Project No.: 879
Tracking No.:  192-S-09-3
Run: 4
Test Date: 07/19/06
Burn Rate 1.35 kg/hrdry
Particulate Concentration (dry-standard) 0.00028 grams/dscf
Particulate Emission Rate 2.25 grams/hour
Adjusted Emissions 3.57 grams/hour
Average Tunnel Temperature 118 degrees Fahrenheit
Average Delta p 0.034 inches H20
Total Sample Volume - Vm 47.79 cubic feet
Average Gas Meter Temperature 109 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 12.84 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 7937.76 dscf/hour
Total Sample Volume (Standard Conditions) - Vms 44,07 dscf
Total Particulates - mn 12.5 mg
Average Delta H 0.68 inches H20
Total Time of Test 90 minutes
7-26-0L
Control Mo, P-S8SH-0009 (56 jon © xls, Effective date: 9/18/2004 Page 1of 1 Run 4
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OMNI-Test Laboratories, Inc.

"

Final Laboratory Report - Method 5G
Dilution Tunnel Particulate Calculations

Client Name: Morso Equipment Numbers: Run #: 4
Model: 2B Date: 07/19/06
Project No.: 192-5-09-3
Tracking No.: 379
Sample Component Reagent Filter # or Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg/ml| Particulate, mg
A. Front filter catch Filter N158 552.7 544.3 8.4
B. Rear filter catch Filter N157 573.5 574.2 -0.7
C. Rinse of probe and filter assembly Acetone 75 103046.1 103041.1 0.0024 4.8
Total Particulate, mg : 12.5
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: //f / /%;?k

Document Control No, P-SSE-0004 (5G Labaratory Report).xs, Effective Date: 10/28/2003 Page 1 of 1

Date:

7-29-0¢

0 OF 4=
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OMNI-Test Laboratories, Incf {

Beaverton, OR )
FUEL DATA

Client: Morso

Model: 2B

Project#: 192-S-09-3 Tracking #: 879

Date: 7-19-0¢ Test Crew: _ K. Mﬂ;'?//ﬁ/ Run #: 7/

OMNI Equipment ID #:

FUEL LOAD PREPARED BY: K /#oR4AN

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

PRE-BURN FUEL
MOISTURE CONTENT (METER ——DRY BASIS)
CALIBRATION: Cal Value (1) =12% Actual Reading /2.0
Cal Value (2) =22% Actual Reading zZZ.0
- Piece Length - 3 Readings : ['ype
2 fi
3 f
T y@rb . " /
Length of cut pieces: _ 4& & inches Pre-Burn Fuel Average Moisture: 23,277,
Time (clock): _ 6900  Room Temperature (F): 67 Initials: 4
TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4 x4 &
CALCULATED LOAD WEIGHT: _5.6¥2 _ ACTUALLOAD WEIGHT: s./  (2x4)
e (4x4)
FUEL PIECE LENGTH: ___ /5,0 54 Totl
CONTENT TER —— DRY BASIS
PIECE READINGS IYPE
1 23,0 23.0 245 2 XY
2 20.0 IS 20,0 2xd
3 2Z2.0 26,0 20,6 2 x4
4
=)
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ 2/ 33 /
Time (clock): _ 0792 Room Temperature (F): _ 67 Initials: ZZ
Technician signature: /Z 7/ ;%‘/oa_, Date: __7-{2-06
' /
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 Laboratorfe( 16 (.«

Beaverton, OR

Run Notes

Client/Model: Morso
Model: 2B

Project #: 192-S-09-3
Tracking Number: 879
Run #: ¥ Date: _ 7-/9-06
Test Crew: _ 4. Mogad
OMNI Equipment |0 Numbers:

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

PRIMARY: SECONDARY: _£/y&D
||'L.
CpeN 25 Tueds: TERTIARY: _ Aewe.

<€>fr'~' -Dﬂm‘f) EAN: Nowe

PREBURN SETTINGS AND ACTIVITIES

FAN ADD | ADD

AIR (THERMO) CHANGES RAKE

TIME SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Sravee | + Wi | - Wi COAL
& “TEsT Se77raé :
wo | k¥ — L srewled
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: M4
: FUEL LOADING A%Mm’ by 40 sec, s
e DOOR: _AJAZ. uATiL 3.0 wmi .
Fi ’?"’"T Z PRIMARY AIR: _ Fully  oftd) watil 4.5 ot/
Mﬁyf Set o Fest sedriy
Right —= of 4% i
OTHER: Ao )E

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

TERTIARY: AORIE

Sawme As HaovE

FAN: Nexi&

Technician signature: / ‘// / l%;fﬁ/ Date: 7-19-06

Control No. P-SFAK-0004 (Run Notes).doc, Effective date: 12/22/2003 Page 1 of 1
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OMNI-Test Laboraforfeg‘;ﬁ ne.
Supplemental Data EPA 5G/5H

Beaverion, OR

Client: Morso
Model: 2B

Project No.: 192-S-09-3

Date: 7-(9-06

Tracking No.: 879

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

—

(

E

Run No.: 4 Booth:

Start Time: /532 Stop Time:

1700

Gas Analyzer Train Leak Check:

Stack:

Initial;

Dilution Tunnel (Method 5G Only):

Final:

N/A

Initial:

Final: /‘//’4 )

Calibrations: Span Gas COg:_A/# Oy _ s/t CO: _f#  COxDT): __x/nt

N2 Span | N2 Span | N2 Span | N2 Span | N2Span | N, Span | N, Span
Time
0 2l
CO, NAA
co ‘
CO; (DT)
Stack Diameter (inches): £,0
Air Velocity (ft/min):  Initial: _ < 50 Final: <50
Scale Audit (Ibs.): Pretest: (6.0 Post Test: /0:0
Induced Draft: £~ %Smoke Capture: ___ /00
Pitot Tube Leak Test: Pre: __o @ 5., “w.e. Post: # @54 W,
Flue Pipe Cleaned Prior to First Test in Series: Date: 7-/7-06 Initials: &
[nitial ~ Middle Ending
Pb (in. Hg) 299 29.94 29.74
Room Temp (°F) 79 g0 Ko
Technician signature: /'://%f/ Date: bt & i
Control No. P-SFA0-0005 (Supplemental Data EPA 5G).doc, Effective date: 12/22/2003 Pagef of 1
4-34 OF 4~-34




Model: 2B

Morse Jernstaberi A4/S
Furvef 6 DE-7900
DENMARK

Section 5

‘Sampling Procedures and Test Results

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-S-09-3.doc
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Model: 2B

Morsoe Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

INTRODUCTION

Morsg Jernsteberi A/S retained OMNI to perform U.S. Environmental Protection Agency (EPA)
certification testing on the model 2B wood stove. The 2B wood stove is a non-catalytic,
freestanding, radiant-type room heater. The firebox is constructed of cast iron. The usable
firebox volume was measured to be 0.806 cubic feet. The stove is vented through a 5" diameter
flue collar located at the top of the unit.

The testing was performed at OMNTs 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
June 26, 2006, then assigned and labeled with OMNI ID #879. OMNI representative Ken
Morgan conducted the certification testing and completed all testing by July 19, 2006. The EPA
was notified of the testing dates in a letter dated June 28, 2006. A testing contract, including
provisions for Random Compliance Audit (RCA) testing, has been signed by Karsten Aagaard of
Morse Jernstoberi A/S and is on file at OMNT's testing facility.

The 2B 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 4.1 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 2B 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 all other openings.

o 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.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc 5-8
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Model: 2B

Morse Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

Table 1.1 — Particulate Emissions

Burn Rate Method 5G Emissions
Run (kg/hr dry) (g/hr)
1 0.77 2.32
2 2.54 9.32
3 0.97 217 .
4 1.35 3.57
Weig_]hted particulate emission average of four test runs: 4.1 grams per hour.

Table 1.2 — Test Facility Conditions

Room Temperature Barometric Pressure Air Velocity
(°F) (H (ft/min)
“Run Before After Before After Before After
1 66 70 30.12 30.07 <50 <50
2 76 76 30.05 30.05 <50 <50
3 72 74 29.97 29.96 <50 <50
4 79 80 29.94 29.94 <50 <50
OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \\Omni02\users\testing\Morso\2b\192-S-09-3.doc
5-3 O0F5«8




Model: 2B

Morso Jernstoberi A/S
Furvej 6 DK-7900

DENMARK

Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST

Run Pretest Fuel Weight Pretest Moisture Coal Bed Weight
(Starting weight in Ibs) (Dry basis - %) (Ibs)
1 4.8 20.0% 1.2
2 9.5 20.1% 1.4
3 5.6 22.5% 1.2
4 10.4 23.3% 1.2
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 54 0.806 6.70 19.4% 15.0 3 0
2 56 0.806 6.95 20.0% 15.0 3 0
3 56 0.806 6.95 20.9% 15.0 3 0
4 54 0.806 6.70 21.3% 15.0 3 0
OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\1 92-5-09-3.doc
5 =4 0F 5=8




Model: 2B

Morse Jernstoberi A/S
Furvej 6 DE-7900
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)
1 160 12.3 134.7 88.3
2 50 13.2 133.9 131.0
3 130 12.7 136.6 94.8
4 90 12.8 1323 118.1

Table 1.5 - Heater Operation Data (Average Temperature Data)

Beginning Surface Ending Surface
Run | Temperature Average® Temperature Average® Surface Delta T°
1 435.8 337.0 99
2 528.4 516.6 12
3 461.2 375.8 85
4 505.0 432.0 73
a. All temperatures are in degrees F.
b. Represents the difference between beginning and endingr average surface temperatures.

OMNI-Test Laboratories Inc.

Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-S-09-3.doc
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Model: 2B

Morse Jernstoberi A/S
Furvej 6 DE-7900
DENMARK

Table 1.6 — Pretest Configuration

Run Combustion Air Fuel Added Fuel Removed | Time (min)
Spin draft open 1.0 4.8 |bs at start; no addition;
1 revolution coal bed 1.2 Ibs 0 60
Spin draft fully open 9.5 Ibs at start; no addition; _
2 (5.0 revolutions) coal bed 1.4 Ibs 0 70
Spin draft open 1.5 5.6 Ibs at start; 1.6 Ibs. added:;
3 revolutions coal bed 1.2 Ibs 0 80
Spin draft open 3.5 10.4 Ibs at start; no addition; -
4 revolutions coal bed 1.2 Ibs 0 100
Table 1.7 — Run Data
Average_Dry Initial (Induced) Average
Burn Rate Draft Primary Air Setting [ Run Time Draft
Run (kg/hr) (H20) (in) (min) (H-0)
Spin draft open 1.0
1 0.77 0 revolution 160 -0.030
Spin draft fully open
2 2.54 0 (5.0 revolutions) 50 -0.073
Spin draft open 1.5
3 0.97 0 revolutions 130 -0.044
Spin draft open 3.5
4 1.35 0 revolutions 90 -0.062
OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \\Omni02\users\testing\Morso\2b\192-S-09-3.doc OF 58
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Model: 2B

Morsa Jernstoberi A/S
Furvej 6 DK-7900

DENMARK

Table 1.8 — Test Configurations

Run

Five-Minute Startup

Combustion Air

By}gas N/A. :
Fuel Loading: Loaded by 60 seconds.

Door: Ajar until 4.0 minutes.

Primary Air: Fully open until 4.25 minutes, adjusted to test setting by
5.0 minutes.

QOther: None.

Secondary: Fixed.

Tertiary: None.

Fan: None.

Spin draft dpen
1.0 revolution

Bypass: N/A.

Fuel Loading: Loaded by 40 seconds.
Door: Closed at 50 seconds.

Primary Air: Fully open.

Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: None.

Spin draft fully
open (5.0
revolutions)

Bypass: N/A.

Fuel Loading: Loaded by 1 minute.

Door: Ajar until 4.0 minutes.

Primary Air: Fully open until 4.25 minutes, adjusted to test setting by
5.0 minutes.

Qther: None.

Secondary: Fixed.

Tertiary: None.

Fan: None.

Spin draft open
1.5 revolutions

Bypass: N/A.
Fuel Loading: Loaded by 40 seconds.

Door: Ajar until 3.0 minutes.

Primary Air: Fully open until 4.5 mlnutes then abruptly set to test
setting.

Other: None.

Secondary: Fixed.

‘Tertiary: None.
Fan: None.

Spin draft open
3.5 revolutions

OMNI-Test Laboratories Inc.
Certification Test Report dated July 2006: \Omni02\users\testing\Morso\2b\192-5-09-3.doc
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Model: 2B

Morsa Jernstoberi A/S
Furvej 6 DK-7900
DENMARK

TEST RESULTS AND DISCUSSION

A total of four test runs were performed on the 2B 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 4.1 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.
Certification Test Report dated July 2006: \\Omni02\users\testing\Morso\2b\1 92-5-09-3.doc 5






