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Field Observation Checklist

Unit Name: O58£UZM 2200 B.W /200D  Date:_ 1O / ib/ 1000
Manufacturer Name:_Osbeen m(xnwgocmrama Iwe

Manufacturer Address: {630 Baf fur Cr%cen 7“

| Saa\(\\CL\J'Oﬂ 5 C |
 Connde Ve)m 268 o
'ManufacturerPhone (RSO) €52~ %lOO Fax (a50) gs 1 L/ggg Gt

Observers&Aﬁhatlon. ' P}) ( CJ , L\q } SIQCLPN

Myren Consulting’s Field Team:

Supervisor: Ben Myren - pm'@FﬁZU'E\[ | ﬁ\/er mt{ ren)
! [ I

Other Members: John Palm Tlse m\{t"PfU TeB MNypen
_ _ ~ : 1

Test Location: 501-C Williams Iake Road, Colville, WA 99114

Test Site Elevation: 1645 Feet

Lab: Office:

501-C Williams Lake Road 512 Williams Lake Road

Colville, WA 99114 Colville, WA 99114

(509) 685-9458 (509) 684-1154

Fax: (509) 685-2262
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REPORT CERTIFICATION

The gampling and analysis for the woodstove described in this
report was carried out under my direction and supervision.

..DaFe_ /C)/&%é?CIjC). . Signatu;e fi/zéﬂ é,,€?%%Q6¢?;Z;T

- . Date- L | ~ . Signature

o I have revieved all of the testing data and reaults found 1nﬁ"
- .this test. report and hereby certify_thgt the test report 13,4%

il /'oj/p;//gczp ot ﬁgmﬂ/éz«%@m% -
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Table
Table
Table
Table
Table

" Raw D

Data
Data

" Data

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Data

M5G-1 INDIVIDUAL TEST RUN PAGE INDEX
The Data Sheets fn the Individual Test Runs
Are Organized in the Following Sequence

ter Printouts

Field Data - Sampling Interval Data
Field Data

Field Data Averages

Calculations =

Proportional Rate Variation

ol Rl

ata Sheeta _

Sheet #2 Meterbox Data Sheets

Sheet #4 Scale Sheets

' #4-1 Initial Filter Weights . . .~
$#4-2 TInitial Beaker Weights ..
#4~3 Constant Weights :
#4-4 Scale QA Checks ST '

Sheet #5 Particulate Catch Processing Sheet
#5-1 Front and Back Half Catch :
#5-3 Blank Catch :

Sheet #6 Net Particulate Catch Calc Sheet

Sheet #8 Miscellaneous Test Data ‘

Sheet #9 Stove Operating Data

Sheet #9A 1-4 Stove Operating Data

Sheet #10 Fuel Moisture '

Sheet #11 Wood Density

Sheet #12 Burn Rate and Flue Gas Data

Sheet #13 Pre Burn Data

Sheet #14 Temperature Data ' :

Sheet #15 Pre and Post Teat Zero/Span Audits

#15-1  COg
#15-2 0y
#15-3 €O

Sheet #16 Quality Checks
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_variable
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" STATEMENT OF CONPIDENTIALITY

As a condition of being allowved to visit the woodstove testing
facility and/or observe a woodstove test(s) at Myrenm Consulting,
Inc.'s testing laboratory located at Suite_106, 12810 NE 178th St.,
Woodinville, WA 98072, I hereby agree not to release or divu!ge any
information about the design engineering principals used at Myren
Consulting; the testing facility, the testing personnel or the

testing procedures (other than the information found inm the Standard

:'*fHethod for'Meaduring the Emissions and Efflciencies of Rééidential

“;f'Woodltoves promulgnted by the Oregon Department of Environmenta!

Lﬁ"Quality (DEQ) and/or Methods 28 28&- 56 and SH promulgated by the
= United States Environmental Protection Agency (EPA) to any other
.individual or firm unleas specifica!ly authorized to do so by an.

authorized person from Myrem Consulting.

SIGNED: ' SIGNED:
Name _Name
Title : _ Title
Affiliation ' Affiliation
Date Date

xi
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Test Series Information and Discussion

unit_Cheuen 3200 Bay / Joco Mmeamiyre Wb haor

Model#:_ 2200 Bos¢ / Jooo

Manufacturer: (SR8 MCmu-jglC;Lth bj{ ; /41(‘::

Date Received:  8/2) /2000 Date(s) Aged: ‘?/8—/1 / Zoco_
| TeDates_ 9/18,19,30, 21,92, 9% 25 and 26 /,:zooo__f,' |

S The. OSBQQU %100 Bag_ / Jooco
'._manufactured by . OSBCP.F v MQUU‘QG&LCLW WQ &IQ.

( by Myren Consulting, Inc. usmg the Umted States Environmental Protection

Agency’s (EPA) Method 28, “Certification and Auditing of Wood Heaters”, Method
5G-1 “Determination of Particulate Emissions from Wood Heaters from a Dilution -
Tunnel Location.” And, if applicable, Method 28A, “Measurement of Air to Fuel .
Ratio and Minimum Achievable Burn Rates for Wood Fired Appliances”. (See the
Federal Register/ Vol. 53, No. 38/ Friday, February 26, 1988/ pp. 5860-5926.) The
Particulate Matter (PM) emission data, if present, was calculated as specified in the
Wood Heater New Source Performance Standard (NSPS).

If computed and reported, Oregon Overall Efficiency (%OE) for each run
was calculated using the computer program supplied by the State of Oregon’s
Department of Environmental Quality (DEQ) as part of the “Standard Method for
Measuring the Emissions and Efficiency of Residential Woodstoves”. The weighted
average overall efficiency was calculated using the overall efficiency data for each
run and the EPA Burn Rate Probabilities for calculating weighted averages.

All events pertinent to the test data and test results are recorded on the data
sheets in the individual test runs, particularly on pp. 9, 9A, 9A-1 and 12.

Any deviations made or noted from the promulgated methods other than
. those which were accepted and certified by the EPA and/or the DEQ durmg the
‘f@;{ : laboratory accreditation process are listed and discussed below.

Samplmg Methods Used: /7738 /}75'61 [ Number of Test Runs: 8 . g e

of Saamcﬁ\v}aﬂ Bc %@Jg ) wastested




Tast Saries Information and Discussion
Page 2

A brief note about how the particulate samples were
processed is necessary to help the reviewer understand the
net catch values. Experience has shown that the small
portions of the filters that are left on the frits in the
M5G-1 filter housing apparatus after the filters are
removed are full of static electricity. When these small
portions are removed to a plastic petri dish, they quickly
adhere to the dish. Trying to recapture this material
during weighing causes it to disintegrate into smaller and
smaller pieces, making obtaining accurate catch weights
difficult. Thus, it was decided to place this filter
material in with the particulate captured with the acetone

.. wash, where it shows up as catch. Some of the filter

material was already following this pathway. Thus, there

may be negative filter weight catches, particularly for the o

back half filter, that are used during the particulate

emission rate calculation process. However, the filter
material lost off the fllters is accounted for in the
acetone catch.

The following pages contain (1.) diagrams showing the
height and location of the stack components and sampling
ports for both the freestanding stove and the fireplace
insert, (2.) a diagram of the EPA M5G~1 dilution tunnel
components and (3.) copies of the letters sent to EPA
requesting that the 30 day certification test scheduling
requirement be waived for the Osburn 2200 Bay/ 2000 (4.) a
discussion of results.

DISCUSSION:

(1.) The 2200 is a very difficult unit to test because
it is prone to wood falls during both preburn and the test
run. However, while these wood falls can dramatically
affect dry burn rates, they do not seem to impact emissions
very much because the wood falls tend to happen when the
unit is in the charcoal phase. The report contains several
runs where a wood fall during the test run significantly
impacted the dry burn rate (DBR). The best example of this
is Run 4, which was supposed to be a medium high, but due
to a wood fall ended up being a medium low. Run 7 was
another attempt at a high burn. The manufacturer elected
for marketing reasons to do another high burn to try to
increase the upper end BTU output of the stove. However,
even though the test was started with a higher Delta T, a



wood fall slowed the burn down enough to cause the run to
break Delta T and be slower that the first high burn. A
photograph of a wood fall that occurred in Run 5 is in the
following pages. As is evident the top 4x4 (piece 3 in the

loading sequence) has fallen off the underlying 2x4 and now .

is resting against the left wall of the firebox. The other
type of wood fall that happened is that a piece of the test
fuel would break off and fall down directly in front of the
lower primary air orifice (LPAO). The bigger/ longer the
piece the greater the impact. '

While the impact of preburn wood falls were not as
pronounced as those from wood falls that happened during a.
test run, preburn wocd falls alsoc would impact both the

burn rate during preburn and the surface temperatures. Iff“:ﬂVa*

the third rick broke down during preburn the back of the
stove would be much cooler than if the third rick did not -

fall down and block the LPAO air flow. Whether or not the ;ﬁff fAff  _ 

wood fell during preburn also affected the bottom -

temperature. A classic example of a preburn wood fall is 1ng,¢a=,*"
"Run 1. Here a wood fall after the start of preburn slowed

the DBR so much that it was necessary to turn the stove
around and start a whole new preburn.

While wood falls are a usual part of the testing
experience, the wood falls that occurred during the testing
of the Osburn 2200 were unusual because of the frequency of
their occurrence and the magnitude of their impact(s). It
is the opinion of the lab personnel that these wood falls
are in some way related to the steep angle of the bay view
in the door of the unit. '

(2.) The unit is unusual in that it has a bay view
front and door that has three pieces of glass in the door.
To our knowledge, this is the second wood stove to be
certified with this type of door. The first was the
earlier model of the same stove. While the exterior
appearance of the unit is approximately the same, the
interior is significantly different. The curved front tube-
has been replaced with a straight tube and the unit has
different material in the baffle. In addition, the firebox
dimensions have changed sc that the unit now loads north/
south (front to back) rather than east/west.

(3.) This reporit contains the data for both the
freestanding and insert versions of this model line. At
the end of the test series for the freestanding version,




Page 1 of 1

file://C:\My Documents\Dads work\EPA Runs\OSBURN\2200 BA..\EPA 005 WOODFALL.jp 10/8/00




' the unit was converted to a fireplace insert and the insert

confirmation test was run on the unit. The only changes
made were those to the exterior shielding and fan location.
The firebox and firebox components remained intact. After
the changes were made, the unit was set up for testing.
However, because the pedestal had been removed, the
installed insert had different heights for the stack
components and sampling port locations. Thus, the second
stack component diagram for the insert installation. EPA
was advised of this procedure in the notification letter
dated 26 August 2000.

_ (4.) It is worth noting here that both the Fan
Confirmation Test (FCT) and Insert Confirmation Test (ICT),

- while very close to the weighted average of the two medium -

low runs plus one gram limit, are both (barely) below the
plus one grams limit. Thus, it is not necessary to
calculate a weighted average for the two medium lows to

‘-determlne if the two confirmation tests are within the plusf ;7f;Qf1;:}

one gram specification. The problem is not so much with
the two confirmation tests, rather it is with the two

. medium lows. Both of these runs were better than expected.

The manufacturer expected the medium low(s) to have
emissions in the 3.0 gram range, which makes the two
confirmation tests look reasonable.

(5.) There is another data sheet included in the
temperature data. It contains the air temperatures inside
the four secondary air tubes. The data is recorded for the
first 150 minutes of each test. While this data is not _
required by EPA, it was decided to include it in the test
report since it was recorded. Myren Consulting is now _
starting to record this information in an effort to gain a
better understanding of how the secondary burn systems work -
in noncatalytic stoves.



‘ofmek AT, /75,921
ls.oil{‘{. (mae TRN)

P“?"cm

o

Sﬁmplmi PMLL

' 60,Semoline Pobe He M/A

136 H. 2055 (2 (msH,5.1.5.2)

Stack MosuermeuTs AJD.
Samplubi Porr Locahons

S0, T wieeroe Pobe Hr. N/{l .

Srere Floe pipr Hr 8;5‘53‘ -
5 io_-s{+ (28, 4. /./) ’

Wer BmB/Ow Bv f)poL Hr 5’0 .

(tvo Spw-huﬂa 'ﬁ. owtv\)

S'm"’:"r'n o dse PJL(”Y 363 _
- estos it (om,32.1)

W'Cv-rpm.\; Dl ow
Bacomedric Ol Senle

Shye tr er The H1o toller 51,.?5“

as{i tosfi(mmcas.t)

1%""5(‘1&-(&,4‘(_ Snmphny Pobe - -
. L/éﬂr_ sotosH (msH,s 2.

‘ F!ow ann: ﬁ')msJPr’n.mrSym‘mf ol;;

 HL 80! 35+ 10§ (msH s.ib)

Shhe ﬂt.‘:.';.u:?r pm.’:-r_ flr 3"

1
b et ot ot e a——

<10 alave {lx conneed (? E’,(;.:’.':i‘_

4
k

N

h

Oshurn 2280 Br /| ;m;}

i UnTr Stoe

/

\

Doy qf/afs/o@ |

! Ylotfoem Gl

Techunp, &0 / S TCa




Stack Hr
;s.oi:{)i. (m:e TEN)

TIJ ”ll. j

"o Dp‘rp I~

Pamaaun
SGmPImT PI'OLL

I5.62! A

" 80, Snmoline Fiobe Hr' /‘///1"

13SH. 205 [ (msH,5.1.5.2)

Stck Mmsuermeavts Aol
Snmph:lvi Porr Locnhows

503 Twiceaor Pobe Hr A/Zéi

- Sqa Floe Pior Hr 8.282_

| B.S:I'O.S{i- (M?S ‘f.I.U -

Wrr BUIE]DN Bu”) poL H77 ?)

4

(N° Spetidioato awh\)

; —&m”kT‘WD!‘r"ﬁ ‘::PL({(;— @33 ”

BS*os{* tom 33 )

Curowry Dol ow
Bacomedric O] Sl

Shoz Hrer the Sl eollen Q&DN
i 1

qs.f-} 'l os{l(m‘_”r'rl)

—]Par,%c,.jﬂ.}c_ Snmpl,m( Pobe - -

Hr A_/[& Bofos‘}{ (msH, SI.?.

| F;Q‘Q_Q-p-rg ﬂ?F&SJPE' n;mTSVJW"’P 0[

7.33° '?S-HDH (ﬂsHs:e)

5541&, Prf:;?r.}:rr Prebe Hiz s

v 1 — -

< 1.0 alaor {lx conaelid (Mg 625

]
1
!
Vo
X
}
!.
..

Un.'r OSLW ' QAU Laﬁe /

/

\

Doy L
Derr G 726 ) o0

! ? Lnr-!:utm Lo

T&}V:th A 1 ] u‘i‘ "{;ar-r,x}

\
e




Y TN\ ./Y)YR EN
N 3 I CONSULT
T s ] ae | INC

:‘; L — ST . Dilution TunnsL
Bl F HI I U 1 1 1 B . .

i IK 07 oot ) _ Sf’(e_m;q-r—fc. .
5; A n T K\ ' o o
)&ﬂ//r ¢\ o :3.r;__ B N VA NAEE -
| = S | T A
l«-——sws —| ke, 4,_._ oreeg” Vo
e lb —-N . c.p,,o. § N B | gt e
ﬁ) C ﬂssoﬁ ?o.m (.ar . }, P L R W e
8 36" o410"ID Clpss # Chim P L I
; zaﬁmro " %'.M%MM;_ N (\ S
. £ 10" Self Umnnf_r lC[asurt ETR I SR 9494 S
_ GQ— '} SR U UE -
f /0 ,2 QQ}MS}CCIPPQT : . ____LM/g, ________ IR e _ o
. H Io }oa" |3 ¢e voer ,.5", S R T B
Iy lﬂ"af 2" Blat.gcu}ee_l P P?- ) - i 2\___ N T A I
T 8" Self lemhcf R Cfosuxe 5 I VLI SR 7] R
K mlxln?a BQ-H- l . e \V, 9\

L 51% %&ﬂwﬂa ‘?1" A7
i e 1 )
a8 Steel Boe Qedueer 00—y

0\19"'{ O&B'%’c&l&lp - A ‘__4 o
P4 6" Block Stee) Prod T Suehen

Q. L' Self C)mmbvr Fl“ Ql'wu | Nor+ +o Searr
=, ' BlQ»mC"B—'Ta" L 5«1 GLA. Usff\f -—-..- ) .
:? Cloots" 6" BledeSheel | [ipe. Dimensizns Shown
: 5: QOA‘ f’ra‘w\é}{r %',ei }fj e &Q.:'LUQ_Q .
T Oaydon e |
q C,”\rE’;]g_c.’e. 21«_] );;Q(fo\au‘*f) T—‘mLTL:JNn Le 7"}) 22.(35"! |

Heod Enkerree Yo S, }; rheT

T




-g_fa@f |

St [oCh] I

gigl ot |Gl | | ol

o8 ohT | U] b

b2Sl | bh<l |ogl] g

8ot | bth 5000 i

599 BES |SEb 7

(1% TS |aTE S

“Sh T E h

PR RRE €83 T

5T T [sEsl] 1| ©

SR | 21T |SCRIH |

IJUIUIC)) 3e) duay, uang duag SUTE ; .

ur Krepuonag | xoqaitdg
Ql b $0/L

fWIOI-GLSM -

Gz} IFIHS ¥YIVA ISTL TAOLSAOOM

YILYd ONIOV JAOLS

: (¢

YIL¥d DNIOVY dOLSAgW0D JILXATV.LVYI

;-«aﬁea:

™ J;‘M AP 5T

“00?."/ =P 75 esieq

## SURTOTUYIIL

_ :w:)ﬁ%@ Tupy




Lt

Page 1 of -4
WST5-Forml

EPA WEIGHTED AVERAGES CALCULATIONS
EPA WEIGHTED AVERAGE PARTICULATE EMISSICN RATE

The weighted average particulate emission rate (PM) for the

Oepuon 2200 Bw/ 2000 Moncamayrie Uhcdheadec

manufactured by (958&@“ l”@“{g&‘k[ﬂﬂ?}

¢, o+ Spani Bc. G is _ 29 g/mr.

EPA WEIGHTED AVERAGE OVERALL EFFICIENCY

The welghted average overall efficiency (OE) for the

Os beew 4200 SW / rQooo 15(C/é£a#) B

‘ II. EPA TEST RESULTS -
* Denotes runs used in welghted average calculatlons :

Dry Burn -~ overall
Run # Rate/kg/hr Grams/Hour Efficiency
L 08 2.13F
£ 2 4D 2165
Y [ 227 219
* 5 Y2l 2.85]
L4534y 341y

T T llet 3.0

3
[ 168 3.0%9
21.480 3,165

| kF

Usles: 1 Run 3= Fan Confrimnhon T2s (FCT)
2 Pu 8 = Tuseer Oomcmmmrf—mn lestT (ICT)
2 Rovw T+ - Breke. D&H;Cf_‘—ﬂ
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H38 - 000 = L4288
2 5619 - 3509 - 21D
,H03 - HBBB - 271G
9659 - L S0I1S - HOHD
[ (0000 - _ . 3F0b3 -__ 2937

IV. EPA WEIGHTED AVERAGES CALCULATIONS

The following formula is the one set out in Equation 28-1,
Section 8.1, Method 28 and is to be used to calculate both the
weighted average particulate emission rate (PM) and the weighted
average overall efficiency (OE) as shown below. The
interpolated probabilities for a given heat output demand calculated
from the values listed in Table 28-1(2) in Method 28.

PM

KlPMl + KopPMjp + K3PM3 + ... KDPMn

formula uses

Ky + Ko + K3 ... + Kn
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IIXI. EPA CUMULATiVE PROBABILITY CALCULATIONS
Act. Dry Low Dry
P, = [Hi Prob. - Low Prob.][Burn Rate - Burn Rate] + Low Prob = Ppn .-
.05 .
~ m=1.380 - 338 i Y- 950 3+ 398 - 3509
1 .05 _ |
 pp=L.490 - HLO 1148 - 100 )+ LHe0 - 4888
5 . 5_ .
p3 =[ .9+ - ,SS0 I JA} - ) o1+ LS50 - 5619
S pg= [ - 695 I 52l - ) Hooi1 + L6495 - . FHO6B
[ ='r~‘%%’" - %L{ 18 QSQH( Q.Soox v Y - 95T
o Pg=f DR TR AR T T SRR o N '1' £ =
I S e | R T T s
: ' . _ .05 '
( Pg = [ _ - 1 - 1+ =
o .05
| Pg = [ - | - 1+ =
.05 _
P1g = [ - - ]+ -
.05 |
| P11 = [ ol | | - 1+ =
.05 :
Pio = [ - I - I+ =
.05
P13 = [ - 1l - 1+ =
; .05 .
 pig =1 - i - ] + -
.05
Pis = | - 1[ - ] + =
| .05
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