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Report Cert. Rev: 2/10
Report Certification

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

Date: 9 / 30/. JoJo S1gnature /4 /AMQT/}MW

Title: . President Q

I have reviewed all of the test data and test results found in this report and hereby certify that
the test report is authentic and accurate.

Date: 9 /_?O//Z@ﬁ) Slgnature /4 //?m Q AZ(//LM er

Title: Premden
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Field Observation Checklist
Rev 3/09

FIELD OBSERVATION CHECKLIST
Unit Name: KUMA ASPEN
Manufacturer Name: KUMA STOVES, INC.

Manufacturer Address: 2150 W. HAYDEN AVE.
: HAYDEN, ID 83835

Manufacturer Phone: 208 762 8002
Fax: 208 762 5882

Observers & Affiliation: NONE
%SUPERVISOR: BEN MYREN

MYREN CONSULTING’'S LAB TEAM: JOHN PALM, ILSE MYREN, PAT
GARVEY, SHANNON KEARNEY, BEN MYREN

LAB LOCATION: 501-C WILLIAMS LAKE ROAD, COLVILLE, WA
99114 '
LAB ELEVATION: 1645 FEET

MYREN CONSULTING, INC.

LABORATORY OFFICE

501-C WILLIAMS LAKE ROAD 512 WILLIAMS LAKE ROAD
COLVILLE, WA 99114 COLVILLE, WA 99114

509 685 9458 509 684 1154 |

509 684 3987 (Fax) email: <atmyren@gmail.com>
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M5G-1 Individual Test Run Page Index
The Data sheets in the individual test runs
“are organized in the following sequence.

Computer Printout (s)
Table 1 Field Data — Sampling Interval Data
Table 1 Field Data Averages
Table 1 Calculations
Table 1 Proportional Rate Variation

Raw Data Sheets .
Data Sheet # 2 Meterbox Data Sheets _
‘Data Sheet # 4 Analytical Balance Data Sheets
# 4-1 Filter Tare Weights
# 4-2 Beaker Tare Weights
#4-3 Constant Final Weights
# 4-4 Scale QA Checks ,
Data Sheet # 5 Particulate Catch Processing Sheet
Data Sheet # 8 Miscellaneous Data Sheet
Data Sheet # 9 Stove Operating Data
Data Sheet # 9-A pp. 1-4 Stove Operating Data
Data Sheet #10 Fuel Moisture
Data Sheet # 11 Fuel Density
Data Sheet # 13 Pre Burn Data
Data Sheet # 14 Burn Rate, Flue Gas and Temperature Data
- Data Sheet # 15 Pre and Post Zero/Span Audits
#15-1 CO, '
#15-3 CO
Data Sheet # 16 Quality Checks

= e

Forms
Summary P. X
Rev 2/10

# of Pages
Variable

Variable
Variable
Variable
Variable
1
1
1
Variable
1
1
Variable
Variable

1
1
1




Rev 3/09

TEST SERIES INFORMATION AND DISCUSSION

Unit: Kuma Aspen Noncatalytic Wood Heater
Model: Aspen

Manufacturer: Kuma Stoves, Inc.

Date Received: 7/6/2010 Date(s) Aged: 7/6, 8 & 9/2010

Test Dates: 7/13, 15, 16, 19 and 20, 2010

Sampling Method(s) : EPA M5G-1
Fueling Protocol: EPA M28
Number of Test Runs: 5

The Kuma Aspen Noncatalytic Wood Heater manufactured
by Kuma Stoves, Inc. located in Hayden, ID was tested by
Myren Consulting, Inc. using the 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.5860-54926.)
The particulate matter (PM) emission data, if reported, was
calculated as specified in the Wood Heater New Source
Performance Standard (NSPS).

All events and information pertinent to the test data
are recorded on the data sheets for each test run,
particularly on pp. 9, 9-1, 9-2, 9-3, 9-4 and 9-5 if
present.

Any deviations made or noted form the promulgated
methods other than those that were accepted and certified
by EPA during the laboratory accreditation process are
listed and discussed below.

A brief note about how the EPA M5G-1 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, which makes 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 catch weights, particularly
for the back half filter, that are used during the
particulate emission rate calculation process. However,
the filter material lost off the filters is accounted for
in the acetone catch. -

The following pages contain (1.) a diagram showing the
height of the appliance and black pipe and Class A chimney
and the location of the sampling ports in the chimney and
(2.) a diagram of the EPA 6” diameter dilution tunnel used
by Myren Consulting during EPA Certification testing, (3.)
a copy of the EPA Laboratory Accreditation Certificate for
Myren Consulting’s lab in Colville, (4.) letter requesting
a waiver from the 30 day certification test notification
requirement, (5.) a copy of the M%G-1/M5G-2 dual train
comparison testing waiver request sent to EPA and (6.) a
discussion of test results.

DISCUSSION:

(1.) The way the test results are calculated has changed
slightly. The average tunnel gas velocity was
calculated using the square root of the average of the
Ap readings. Now the tunnel gas velocity is
calculated using the average of the square roots of
the Ap readings and the average static pressure (Pg)
reading. This change is based upon comments made by
Mr. Mike Toney of OAQPS, EPA, RTP, NC.

(2.) As noted above this stove was involved in the HPBA/
EPA sponsored M5G-1/ M5G-2 dual train comparison
testing that was to help resolve the issue about the
correction factor used to convert EPA M5G-1 test
results to an EPA M5H equivalent. As per the
agreement with EPA, this data is NOT being reported in
this report.



. Total Stack HeightM?f | | Stack Measurements and
750 + 1 Ft (M28, 4.1.1) | |

) | Sampling Port Locations

Steel Flue Pipe Ht {07 S
8.5 + .5 ft (M28, 4.1.1) _

. Fiow Rate Measurement System Probe

Wet Bulb/Dry Bul/b
Probe Ht N/

Ht_i00.95 " 75+ 1.0 ft (M5H, 5.1.6)
(Nc_) Specifications Given) '

Cutaway Detail on
FSJF'?)EZ Limpel;%télﬁ? Barometric Oil Seal

8.5 +.5 ft (DEQ, 3.3.1) i
[ASTM, 9.2.4 (draft)}

VR

Stove Ht at Flue Collar_ 24" Static Pressure Probe Ht 0.5

< 1.0 ft Above Flue Gonnector_M28, 6.2.3

] . Unit Iamg V.3
: " . Date /o
| Technician(s)_ATH__
h\ Platform Scale | ?f%

50




A TN Myren Consulting Inc

— Dilution Tunnel Schematic
B 9/9/1997
Not to Scale
Dimensions Shown are Actual
Cl:——-—zsf'—He.?s"-Hz" { 23" i Total Tunnel Length: 22.635'
D (Hood Inlet to Sampling Port
Eli g x g Port)
F ol | I— o
T K N=1= T T
18.75" G
1 0
; 15' 25" to
3075 _—] Top of Scale
!_16”_" l
: _ 120.5" '
_A: 10" Class A Rain Cap \M

" 36" 10" ID Class A Chimney
- C:18"- 10" ID Class-A Chimney
- D: 10" Class A to Black Pipe Adapter ' ' 195.625"
E: 10" Self Cleaning Full Closure Blast Gate ' T
F: 10"- 22 ga Black Steel Pipe "T"
G: Dilution Tunnel Hood ' )
H: 10" to 8" Black Steel Pipe Reducer Lot |
[: 12" of 8" Black Steel Pipe
J: 8" Self Cleaning Full Closure Blast Gate
- K: Mixing Baffles : ' 49 125"
L: 51.75" of 8" Black Steel Pipe - |
M: 8" 90 Degree Black Steel Pipe Elbow l Sample

N: 8" to 6" Black Steel Pipe Reducer Ports

O: 194.5" of 6" Black Steel Pipe eed L

P: 6" Black Steel Pipe ™" Section - : u
Q: 6" Self Cleaning Full Closure Blast Gate ' 30" - '

(for adjusting tunnel flows) .
R: 100.875" of 6" Black Steel Pipe -
S: 2.25" Diameter Bleed Hole ;ﬁ ‘ R
™ Dayton Blower Model# 6K0300 «Q o LT
13HP1725RPM ! 100875 !
- U: 8" black Steel Pipe Exhaust

((/U)
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Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
office: (509)684-1154
Lab: (509) 685-9458
Fax: (509) 685-2262

Date: 12 July 2010
To: John Dupree
From: Ben Myren

RE: Request for a Thirty Day Certification Test Notification
Waiver

Today Myren Consulting, Inc. was contacted by Mr. Mark
Freeman of Kuma Stoves, Inc. He asked if we would be able
to conduct a certification test series on a unit (the Kuma
V.3) that Kuma Stoves has been developing and is now ready
to test. Myren Consulting has the time available to conduct
the test series, so granting the waiver would be beneficial
to all parties. We would like to start the EPA test series
on the Kuma V.3 starting on 7/12/2010 oxr 7/13/2010.

Let me know if the waiver is granted and/or if you have any
questions.

Thank You,
Ben Myren

T




Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: - (509) 684-3987 email:atmyren@gmail.com

DATE: 12 July 2010

To: Mr. John Dupree
Wood Heater Program Team Leader
USEPA, Office of Enforcement and Compliance Assurance (OECA)

Re:Request for Waiver for Wood Heater Test Method Comparison Data

This letter will serve as a request that [USEPA, OECA] waive the
requirement stated in Applicability Determination #26, dated February
25, 1988 that data from all test methods used during certification
testing be reported in the certification test report and used to
determine the weighted average emissions for the subject heater. This
waiver is for Kuma V.3 Noncatalytic Woodheater and Myren Consulting,
Inc.. A waiver of this requirement is needed to allow data from a
second emission measurement tést method to be gathered concurrently
with certification testing for the purposes of generating a test
method comparison database. This database is critical for use in
determining the relationship between EPA wood heater emission test
methods at low emission rates, and will be used in the review of 40
CFR Part 60, Subpart BAA that is currently being conducted by the
Office of Air Quality Planning and Standards (OAQPS).

The test method of record for this certification test series will be
EPA Method M5Gl1, The test method for method comparison testing will
be EPA Method MS5G2.

Data from the test method of record will be included in the
certification test report and used for determining the weighted
average emissions and compliance with emission limits for the subject
heater, pursuant to 40 CFR Part 60, Subpart ARA.

Data from the method comparison testing will not be included in the
certification test report or be used for determining compliance with
emisgion limits. The data will be provided to the Hearth, Patio and
Barbecue Association (HPBA) and to OAQPS as.simple individual test run
data pairs without indication of manufacturer or heater model.
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EPA WEIGHTED AVERAGES CALCULATIONS
i . EPA WEICHTED AVERAGE PARTICULATE EMISSION RATE

The weighted. average particulate emission rate (PM) for the

lcuma V.3 Nowcoratyric (Wood Henter

manufactured by i’<um:& SQZOUQ& ..;?Z&,

cé: H@iéﬁd; LD is X jO  gsmr.

/
EPA WEIGHTED AVERAGE OVERALL EFFICIENCY | |

The weighteéd average overall efficiency (OF) for the

'k"#mv& \/’.'3 ' | ls(de%“% £3 .

II. EPA TEST RESULTS
* Denotes runs used in weighted average calculations

Dry Burn ' Overall
— Run # Rate/kg/hr Grams/Hour Efficiency
0.969 3.6713
1,238 _3.80%
1,393 _3402
2&@@} Z.018
L1288 38914

| b




Pig =

P11 =

P12 =

P13 =

Pig

Pig =

III.hEPA CUMULATIVE PROBABILITY CALCULATIONS

WST5-forml
Page 2 of 4

’ Act. Dry  Low Dry
= [Hi Prob. - Low Prob.][Burn Rate - Burn Rate] + Low Prob. = P,
v .05 ' '
-1 BBo - %28 ']gs.ﬁ%fﬁ - 0950 1+.228 -,34%B 7
= | 5?; -850 ]55,33@ - Ldoo1+ 850 - §5LEF-
.05 :
- (1698 - 1684 1 293 - 13S0 1+, kS - 16893 —
.05 '

10420 - M2 3 Q00 -Qiooo +,41L - K131~
.05 i

= [ - ][ - ] + =
.05 »

= [ - 1 - ]+ -
.05

= [ - I[ - ] + =
.05 |

= [ - 11 - ] + =
.05

= [ - 11 - 1 + =
.05

= [ 1( - + =
.05

= [ ][ - + =
.05

= I 11 - +
.05

= [ - 11 - + =
.05

=1 - 1l - + =
.05

= 11 - +
.05
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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 formula uses
interpolated probabilities for a given heat output demand calculated
from the values listed in Table 28-1(2) in Method 28.

K1PM) + KoPMy + K3PM3 + ... KnPMj

PM =

K; + K + K3 ... + Kp




1

mz.OH..nGHDQHs SNOISSTWH HIVINOTINVI EOVHAV CQIIHOTHM YdH VAL

‘aaoqe I UT Pa3ST] Se SUNI 3593 TENPTATPUT OU3 I0F SaTOusSTOTIFe Trexaso ayr = Ygo *** ‘tgo ‘¢ao ‘lao
‘asoqe III UT PSUTULI3ISP S SUNI T[enpTATPUT 8y3 JoJ sIojoey burjybrem ayr = Uy --- ‘Ey 2y Ty
*(%) Jusoaad uT ASUSTOTIFO [TeTlano abexase pojubTam Vdd 9YL = HO d9IaUM

Uy ccr 4+ By 4+ %y o+ Ty

= HO

Ugo™ -+ + t@oty + Caoly + laoTy

*aaoqe IT UT Paj3sTT se sunI 3593 TENPTATPUT 9y} I0J SOIRI UOTSSTUD mpmgoﬂhma oyl = Yattr ‘Ea Cg .FE
A ranoqe TIT UT peuTWIS}Sp S SUNI 3693 TenpTATPY” Sy I03 sI030ey purybrom ayy, = W 'ty 4Ty N
)

. T.E\E anoy xed sueib uT 93ex UOTSSTWD ﬁ/ , Fo3jew ajenoTired sberoae pojubTam V4L YL =~ _( STaUM

p JO p Sbeg ! TUIOI-GISM

= + + + + + + + + + + + + + ﬂ
+ + + + + +
=( ) +( ) +( ) +( ) +( ) +( ) +( )
+ + + + + + +
+( ) +( ) +( ) +( ) +( ) +{ ) +( ) ={
SNOLIVINOTYO XONATOTLIA TIVIEAO HOVHAAV CQIIHOTAM VA *€°AT
_ WERTH = BORT ho= @ﬁs =1
- Fsag/
= + + + + + -+ + + + +m.ow; N+Mm\E [+ dﬂc_ _+m_§ Z=1
- y -
+ + + : + + +
=( ) +( ) +( ) +( ) +( C) - ) +( )
+ + + + XY h9he * + S1h% '+ £.998,
+( ) +( ) +( ) +HOGIOL) AL +( 2ol WhE' +( <£83'¢) Sing' +( gk mfpﬁm




--Non Catalyst Cap

t : -

Catalyst Cap’

R

A5

EIeeT 70N

N e
e

OM

1

T‘—*‘
WEZM

!

_.*_....._..._._...__.L L

=

i

el

Al

N

i/

w&ﬂwmyw

St

i

!

il
1
-

1RTNO TR

Bd ¢

“ ! 41106 R
N w P - - |a . .o . " .
; i AT . - .
' : - ..WVJ.I .m - . ﬂu
twcl.. i " e ] .t.-. -
, N LT rl: A ET
! B 000 100 A I A O Y A | 8- 3
! i S 00 O e ;.M. .
i JR NI S R O T A 0 I 0 T R O I I B A I
. : ;;HTMHlfswud_ 1 0 B P!
. “ .m. - P N ..J:/.: B I P OO AP R B O . - b . .. .
AR AT mvﬁwtu!mwuwiu-. AR AR
b NN - 1! ,“U.Lt T e e J R L
R et ; 8 R0 N A % Y Y - - TR I
Lo IR j O S L B NN FRRL
B (RN IR /,7 M g .:mj L
b T E R T L5
S | A vmw . i ™ d ._W- . fe)
P t et 1L I ] R U _ T
S P R R N R R o A e o e e R A By
S 0 O 0 T s e Pl
. AASHERRERNRRRREARER AN N SR
. : ! ye L RN At LA ia
L . o ; SRR EERRR LA . :
} - RSN SRS NS |
] | RS L DG R I NN RERE 1 .
o w : Lol L T A B R I obj it N
N ~ : _ R l.uw,w_“u_l N paedl g by ; P i
. . HE R ___ . " 1L/ :_ R
_ BERERESN G JTUE D




ﬁéuﬁmﬂ%i tﬁiémﬁzﬁfﬁMW&hMu 7&¢Hw 2 mw,ﬁﬁaww %m

e GETT T AwT T g VWO cwe oo
WRCTTD T HET T OFne 54T S8RT jann oa (SE5% o)

910ho 3883 103 Iy/BY bHay

. iso3ey uang [ond

y/nrnd C LT e | Naéﬁ \\‘ ] \ ~ 97045 3s93 103 IYy/nrd ‘bay
| - BChE \%n ¢ TR Eebhl | S g Vi L
% AdouaToT3Fd I9ISURI] e
% . . : ADUSTOTIFA UOTISNUOD
% - m. m p MUamﬂoam 7 eouertTddy TTRISA0
_ S | - Co .M o \:.: S1heUs))  Tssatea XoustoTIIw
bur . . .”. K : e y | - ! :SOATeH 3od % 23X
: _ . ‘ won.._ .JN . - @@Q@ O& @. @@ ~® J@ TM :poanyde) sse Te3l0n
¥ S A : : Te303 JO § :Uyd3eD JIPH 3Juolg
o N S : ,Amﬂmmn 3ybteom Teng Aap)
REE — TESY TRET JaR1 FORE  hwew eeasex wersbma
:u@.m. S @xmrﬁ. m@.s g éWl@ fM ﬁ?& tay/swerb i93ey UOTSSTWH-
y B : mE\mﬁmgm _

_.momw\mcﬁmum. PUOTRFEeIJUS0UOD
: {SUOTSSTUY S3eTNOTIIRgG

s ‘ muwaanm e3eq 5A035pOOM !
| ,NWEHOMrNEm& . . . :
. € Jo T obeq - S 3 | | |
- . MN AQL;&SV* :3TUn . . L h . . B ' A

- ) - ‘ o Sy . _ )




1y/b’
by/b - 00

% . o5k T § b Tt TIhbY
OFH U FHO _hao'- bho'- 5800~
Wwjosp
wyosp
WIosp
&. .
$ A
.
.
%
3 YL S Zhe| RCTK] =X
3 KR hRISY SRl E9R'L CRe'tl
: L SCY 20k 2hi§ TLEB
S [ "h €

€ Jo ¢ mmmm

m& @Eﬁ +37uq

¢

15103084 UO[SSTUF SeD Yoe3s obeisAv

..mmmnm>m — K3tTeUOoTaI0odoOoxg

(0T3e38) 3Feia

seH I90vI]
@dueTeq OHD
WO VdH -  ©3eI MOTJ ¥Oe3s

t:o3eyd MOTJ SeH yoels oberasay

9Ir3sSTON % *bav.

ITY Sseoxd § ‘bay

00 % "bav
¢0 %

. LoD % "bavy
TuoT3Tsodwo) seH oels obeasay
Teng sqr/ITe sq1
to13®y [end/ITy

*bay

Ny
¥, .
(sTSeq 3eM) Tend 3Isag
(sTseq 38M) -Tend 3so38id
(sTseq 38M) BurTpuTy

T3Ue3U0) oIN3S[OW Tond.

# NNY




‘uTw

QUWTY, uIng ST0AD 359 Te30g
IybTeM peoq Teng 3sog

Keeig Bhske 2IOTS 49108 Amn:@qg ouI) 3IM Teng 3895 914

&b Q11 @9 O-l ~OFP
'SqT L9k 9L ey OCBL Tiah -
'sqt 75888
.'sart Q¢ T 2P ot 1'c
glo /ub [ RopARE 20U TLEhO 7050 Fiso
otn/uy Goo 906" "G00’ QOGT TG00
095 /ul O] St &Yl . O'M
i I  T&8Ch &% %% 5TH
otH sl QU ST Sehl Gol
do * T8 hE hB 8
b ut 50588 T8 mmm% §& wmlmw
do Tl = oSl K9- Q= Qot/-
fo & ®h ITh O%h &l /7 ¢¢
do TE& 269 258 185 TSh
do EEN 18 hoh @hW ~o9¢
do S B8% CBS & 19hH
o AL S5t Sk €9 5e3
do ,31 Vv /N VN N
do OWE L Hhot! ¥ 9201
do mﬁ@ 4ol  h9R RER I
do ~+.b0 L&k ThE @€%T 53¢
S [ h "€ TE
m»ﬂi.m\ ,hﬁxmmmw w.mwmm.. A@

3ybToM pedg Teod
(sTseq Axq) &3rsusq
f9WTy uang ‘pue 3ybyoM Tong 3IsaI

(3TqeoT1ddy 31)

3JRIQ TRUUNL UVOTINTTJ °Hay
A3T0OTaA ITY " bay

A3TpTUumy 9AaT3RTSY § - HAy
9INJISTOW Justquy § *bay

4 aanjeradueg, *Hay
mHSmWme OTijswoIxeqg -bay

PJUBWUOITAUY Ioquey) 3sog

mmﬂmno.muzumuwaﬁwﬂ.m>ouw

. wo3jo0g 94038

TTeMsPTS IYHTY 24038

Joeg 9A03S

TTeMOPTS 3IOT 24038

. dog, @ao03g

SeD) 3ITXF I03snquop oT13ATexzed

mem sen HwnEmno coaUmSQEOU Kx1epuoonag

Sep IJequeyd uoTiISnquo) Axewtxd

sen yoelg
Tsoinjeloduay, oBeIoAY

4 Nna




YN

Catalyﬁc. Contbustor Aging Data

Unit Kums V.73
Date 7/

Technicians &A™\ JRP ¥ OG—

Page | of
‘WST5-Form3, Rev 12/09

OR
, Stove Aging Data
Woodstove Test Data Sheet #25
. WO T/ICH .
' : Secoﬁdary Post |In
'Hr. # Date” |Time Firebox Temp |Burn Temp (Cat |Cat |Comments ' '
| [#6 loaur-| eos | is36 | Fice Soekd@ o
2 wour | T8O 824 -
3 L1 e | Y86 1344
a V_ v | BI% Yoo -
g [He h3io | 1oos | 1493 BieeSlaeted & 1105
b M0 | QeE | GO |
+ 150 | 905 T
8 /B0 | A0 gy | - , .
9 ¥4 [1345 | <1089 | 148 | FieSholed@ 11026
O | 1 e 396 | 882 i -_
| ¥ |isug | BW 1364




_ 08¢ 79.°66 ! ALITYNOILYOdONd % "OAV
0.8 Wwor'e (B4/8) HOLOV4 NOISSING
09€ | . 2¢€l9°E (HgW)(UU/B) 31w NOISSING
05e 696'0 '¥aq
ove 0lG I\ : JLvd
0E€ Z vdd NN
0zg A Elaloll
0ie AUYWIWNS VLVa
oot | adailany 'S1INS3IY YN
062 S1INSAY AHVYNIWITING
082 12 Jdequunp Jexeeq
0.2 [T laquinu Jsyl soeq
092 Gil Jaquinu Jay Juoy
05z | €6116'0  :dojed Uo[oeuod jold
14 LOb'Z :(B>/B) Jojor UojsSIUIR

00020 | 1910 | 6€8'% | 926 | 96'6£8 008°0 66 0660°'008 £6 ovo'0 | 0€2 0 ‘(Josp/BLu) |ojeD Huelg ooy
000Z'0 | 291'0 | 6e8¥ | 926 | 96'6£8 006'0 66 08./'v6. €6 ovo'0 | 022 81910 (OZH You-) opels fpuunt “Bay
g/6L'0 | 1oLo [zkey I 066 | gloes 0060 66 0091’68/ 6 6£0'0 | 0i2 0L6'L L (Josp) ewnjop sjdwes
00020 | 0910 | ev8y | 876 | 2L 008 Q06°0 66 06€} 8., ¥6 ov0'0 | 002 6960 :(4y/6% Aip)ejel wing
000Z0 | 0910 [ ¥S8'Y | 286 { <¢L0b8 006°0 86 041984 8 ovo0 | 06} LLgol “(Jamas)ainisiow POOAA
00020 | 0910 | ese¥y | 286 | 2L 0¥8 0060 86 086V €L 6 0v0'0 | 08l 2196 “(am "qy)peo] |en4
00020 | €940 | o¥8'V | 646 | 8FI¥8 0060 66 0041892 G6 ovo'0 | 0Ll 0€e (upyelu yse L
6161’0 | 851’0 | 6be'y | v'e6 | eg0e8 006°0 86 05v8'29. G6 6E0'0 | 09k 896°L6 i(4) sunyiadwie] ‘BAY [auun L
g/6L'0 [ 0910 Jogsy | v'ee | 680€8 0060 86 092G' /8. g6 6£0°0 | 06} zezees (U Bay) sp
00020 | ¥91L°'0 [ 098'% | 686 | +2'2FB 006°0 26 090226/ 96 0v0a | opl 06610 15100y "bg d BYBQ 0 "BAy
00020 {0910 | v¥8Y | 286 | ¥2Tys 0060 86 06.8°9v. 96 0v0'0 | OEh £49°€ : (HsW)eiey uotssiuig
00020 | 2910 { 098'F | 986 | 662¥8 0060 86 0195 7L 16 ovo'0 | ozi 0ee'z ‘(y/B)ejey uoissiwz
00020 | go1q I veey | £'86 | SLEVS 006°0 18 00¥2'98L 86 ov0’0 | 0} 209'bpL  (Uyosp) (psto) mold [euuny
000z0 | 0910 lcyey | 986 | 05998 006'0 16 0G26'08. 66 |.0b00 | 00} 66’V /(B yojeo Js)y puooss
000Z'0 | 191’0 | 6v8'¥ | 886 [ 92'6¥8 0060 16 0829622 00} opo0 | 06 1’62 «(Bw) yojeo ey Jsuy
51610 | £91'0 | vSe'y | 2’001 | 88'€E8 0060 96 ovle0zL 66 6200 | 08 6670070 B (euocjeoe) yojeo juoid |
000Z°0 | €01°0 | ze8'v | 886 | 9zars 0060 g6 06006}/ 001 0v0'0 | 0L 0560°008  .0ujpeal [eul Jejall seD
00020 | ¥91'0 | 998F% | 266 | £9°.¥8 006'0 v6 0.£1'60.L £01 ov00 | 09 000Z'8/9  Bujpeal |efiuf lejeil seD
G/6L'0 | 2910 | es8'v [ €101 | 98'8€8 006°0 Z6 06py ¥0. €01 6200 | 09 0080 «(Bar)H EYlOp
6v61°0 | ¥91°0. { 098'F | ¥'£0) | 08'928 006°0 68 0£8) 669 01 8600 | Ok g8 - :(oAm) duls} Jejelll seD)
G/61'0 | 291’0 | 068'F | v'e0l | geges 006'0 98 08£6'269 go} 6500 | 0¢ 78’87 (1) ainsseud opjeutoieg
6/61'0 | 091’0 | 926’y | 9'¥0L | Ze'ges 006°0 Z8 0689°'889 10t 6£00 | 02 6510°1 :lojoe-| A\ Xog Jejaiy
GJ6L'0 | ¥91'0 | 6G6'F | G901 | €£8'6€8 006°0 8L 00bP €89 [0} 6E00 | OF Z vd3 dsquinn uny
00020 | ¥91°0 ¥Z'Zr8 0060 V. 000Z'8.9 96 0v0'0 0 TV =l pTh
(GF0] dvii3a | ©OeH | G0 | (%) | (wwm) | logHu) T d.) {eW) (34 oz [(uu) NIHAWN  :alueN ge
90y 100¥ | youi-) | pis oA | FLVYH [ALIDOTFA|H VL1FA | JINIL 20y dWNFL | HONI-) [3NIL A Jaquiny [epoly
H3LINW IUVNOS] onels | WOap | doYd | 13NNNL | ¥313W [¥343W]| HF1EW INL | 44734 NN YW JsamoBinUB
| syoaua | fauuny, SYO SV9 SY9 ~{ lodid Zvd3a ‘SwWeN oli-

V.Lva 1831 NOILYOIALYFD ONILTNSNOD NIYAW

MOT 0L

T vd3

fouunt g %Pp=smgl ‘95°8Z=P '60\G2\}
SNOILVINOTVO 13NNNL NOLLN TG




ﬂmmjﬂ@ :bo1 pesy A3TOOTOA Jﬂ 56 :be1 Bbg :3s85 3sog
%\M&) : bo ﬁwwm_hu._uoo.mwNV QMW %Q, :bory Bg :9s91 °a4d

¢ SMOEHD AVHT

BE ‘ut “gpc gf = (9°€T/, _ﬁw:._\; +
- §I65 | b

Tﬂfmwmu = Aw.m..n\mmv+mm = 8d by ‘ut TMJ.MV..N 1 dg

(09% + 4,) = a4,

—~ A=

L 5% _th LS B sbexosy
B~ bl .\\Immm. Y omo?\ Eﬁm._, - sTe3on
+b o a@tbl’ beo” S°'g i
| +b »~ ouet’ - 0hOo® Sy €
g9/~ +b - SEog Tho~ I93US8) IDBJUSD
Eb - aoor’ - Jhe® G T 4
tb - LRI 9g=" S0 I-S
o - LT TRE® s's b
_ o) ~ Q0o Ohg S v €
N«mu\wl QO._,..\ \\ Geoy " : ~m0a Io|jzua) Io3us)
bbb o e TTAOY ST Z
4+ b yallls HCo™ . usho I-M
- ba www,un.. wMﬁE eedyn  ~sdy N dy ~ uoT3EdoT jutodg
60/22/2 nrod ! ! , . | .
Qoﬁ\\%é :SURTOTUYDODL
0/)81%  1®3eqa

WA unyg
m,.> LQCZ,M :3TUn

o

eleq 9©sJs9arI] [ouun] UCT3INTTJd Y2UuI 9

.

"ONT

'HONITINSNOD NIMAW

(



‘JoMsue jeyl aoF paryroads ATsnotasad STewtoep JO JSqumu 9y3 =sn 'pejernoTED hﬁmwuam

IoMSUER ue J0J STTeP JueTq ® FI °"POsSn g o3 STEWTDdp JO ISqumu Soj0uSp SBUTT JUBRTY Iopun { } UT Ioqumy :S30N
. {1} {1}

(@FosSp I0) UTWIOSP el Qpf = o9 + auzosp [L{ Lk’ LORY (voT)

, {1}
s | — ,
. . ) ygosp Hov HﬂhomﬁAMwhau 0h
{0} . {2} {€} - {z} okt mns mu
= :mm n26°62) (¥, ,;b w/wﬂ 1% e0 )/ (BHu mmwo w T (% 829)1 (a3 £9 bIY) Ammu@:mm '¢] ) (sug v0'0 - B 009€E = PsO (0OT)

(€ NOF LO-GTSZ & WLSY ‘0T-2 zom ZH @mE psd - wumm MOTH OTazzUMTOA AId sen xomum abeaoAy

.md\ @m W@ V= nﬁ.&@m,ﬂ +; GT_mW m/ = juspsA /Aea3sA = di

UoT3Ee00oT agnl 3JIOJTd ToUuung, Jo adjul) I0F HO#OM& ucwﬁum5nU¢ 1 NOR bd\mﬂmw 9 WLSY ‘2°2'V uoT3ioog IHGKH dmm

< {2} {2}
wd3y o Tewa fBEY = (09) (sdx LIS ] ) = sA (¥6)
p PR EYY {2} : - Gwﬁ,vmm IR .
4 {3} (eTOow "qT /°'9gT 95°82) (BH. mm &,mﬂ @ﬁ ) o {z} {2} |
sdy Z¢ 2y {0} (O%Hu dYN X €4 ot ) (90 66°0 ) (6¥°G8) = jueosA (6)
> PLETAT= v TR | A/ AN | | |
4 o el . ~
(L KO LO-9TGZ @ WISV '6-2 NOT W vad) JuepsA - Touuny coﬁsﬁm oy3 Jo as3uep ®Yj UT AJTOOTOA SED
. % (2 {z} , _
wdz FGEYBEY = (09)(sd3 Yh{gHE\) = sa (¥6)
3 ho Lo {3} \ . |
& (z) (8Tow *qr /°qT 95°82) Amm\\ w%;@ﬁ ﬂw;w - (2} {z} .
sdg “&Aﬂm@‘.m.\ , {o} (0% m.\, X QA% J (do 66" of (6v'98) = Awaasp (6)
) Y, SL [ + b £ ©
s . % ULESS /
(L NO= bO\mmmNAm 2Hw< ~mrw NOE ZHW VdE) ARIZSA Touung UoT3NTId oYz ut A3 TpoToA sen sbexsay
: () NVIDINHOEL W YN+ o T O] mw\d.l TEIVG TR VWY amn
80/61/v e mZOH_H.ﬁDU.HﬂU HIVY MOTA OIVLEWNTIOA ¥ ZLIDOTHA SVYD TANNAL ZOHED.HHQ
¢ .mAO ¢ dDYd - 2-9 # LUEHS ¥YIN¥d Nz.ﬁmﬂ_._ /¥ad "ONIT kaH_H..HDmZONu\ NHIANW




VR

Umt 'fk%ﬁn v 2&

iy

MS G-I of &
Date / 5‘5 =
Page f_of 2. Revs/0
Method 5G Particulate Sampling Data _
MeterBoxL{SG"‘P Meter Y 1,0159 Filtef#'s:(F) 118 ®R) WY
a5 ?,/ Q525 - Filter/O-Ring ID #: —
Pre Test Leak Check 0005 CFM@_— 5.2 _ in Hg Filter Size: HO  mm
t _ ~ Probe ID #: —
I;Lostb‘q’ly‘eét I!E;i Check: *OO' VY1 CFM@ ~ S‘L{ inHg Probe Length 2.8 in
Time Meter Pitot Tunnel | Meter Gas
Reading - Temp | Temp | Meter Vac
Clock *'Elipsed |  (@F)(5) - AP Ps | (F) | (°F) | Ah | (inHg)
1222 0 | 37.200 LHO Rled |Gk | 7Y efde| ©
Yy | 1 633,440 .037 |ied |07 | 27 [ 90] ©
Bl 20 (687079 .03 [0 1ol | 32 | 90| ©
jupg [ 30 (43,938 | 0% [t vS | Sb | 90| O
151 40 | 44,193 03 |=ilby| o] % | 92| 0
27| 50 [ GodddA |0V [0k w3 | 4| 40 O
38| 60 | 003y | 00 |wlLY | /03] 94 | 40 0
46 | 1 | ¥B00q  (w¥b 163 oo | A4S | 40l 0
G w | 030 o3 | lb3| Ad] ab | 990
S0 0 | s5.L33 | oo [=lle( | joo [ 4% | OO
5w | pazs |.o40 [-dbo] 64| 63| (400
2% 10 | RG220 [0 [-I65T1 961 4% 90 (o
36| 120 | 3LSe] [ o [~k A3 | 9h | 19D O
A | 30 | Fpsas |09 mlbo| % | F5 14D O
Q| w0 | 3L00L 000 =Y ] | @b | @20
Tlook | 0 | EhSy |0 mlko| 5| 98 |40 p
16 60 | 362.B4S | 0% mIsB AS % e
Lo 0 | B0 | 1090 7lk3 | 95 40 | o
1G] 180 | 33,443 | 00 [~ibo| G4 % 90l
ap | wqe 090 160l Ayl q¢ [ @lo
o 422 Chpiins RO BB
RO ghic P féggfi, N
zo 26,30 Avg.=30 51~ | J30 “¢.3




Unit: kKMﬁt Vid
MSG’.J Date—gl 194 1o

, Page of ) Revsao
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Woodstove Particulate Unit: \KM&W\W& V3

‘Catch Processing Sheet - Run:_ & ¥ 2L
Woodstove Data Sheet #5 Date:_¢#/ 15 [/ B
EPA M5G-1 Technicians: AT T 8F PR O Tl
Revised 12/09-Data Sheet #5
Filter # (front)_. WS / Beaker # 9} " FinalWt. 72.535> g
&S , Tare Wt.__ 121 93@1{ g

Final Wt._ - 792 ¢ Ml /
Tare Wt. ,@S?; 8 g / D%uﬁ@, Net Wt._ -0 @5} g ‘
Netwt._.00) 5 7 s | | |

Filter #(Rear) ﬂ / Beaker# Final Wt. g

Final Wt.__ s 585 g Tare Wt. g
Tare Wt.___1 b SSQ / Desc.__- - NetWt._

Net Wt. ,0035 g -

Acetone Blank Calculatlon Blank Date: ?/ / 2 / /O /

Blank Beaker # 29 Final Wt._ 7. 5194 g

Ml 50 . Tarewt_21. 5193 g

Desc. : Acetone _ Net Wt. , 000 | g -~

ool /g/ 5’@) mi=__ -000C0Q  g/ml d

Blank Residue Value Calculaﬁqn: ' - | _ P
¢ ooeeo o /g/ml acetone X 55 _mlacetone=__.000)1 o
| Blank Residue Va.lue

' Total Particulate Catch Calculation:

Filter: _oR o7 v
v'Fﬂter: . o / \ . 0o032% o yd
Beakers: 0053 g- .ooo\l __g= 00569 . e
Total Catch Blank Residue Value s :
Total Catch = = 0 3439 p

BYRq mj ,




Unit: Feumih Vo2

Run# EFR 2

Date: &/ 15 /19
Technician: YA Foh '3‘;&?,(9

WST6-Forml, Rev 540

Miscellaneous Test Data
Woodstove Data Sheet #8

Useable Firebox Dimensions: See QC Section Useable Volume: ! R L’ ft3

Dilution Turmel Draft (If Applicable):Start:_ ©.000 Stop:___©:0Q0 A.vg: 6.0¢9 in H,O
Test ChamberﬁrVelocity: /O Start: 12 Stop:____ Avg: (1O  fi/m.
WetBulb/ Start:  WB:_ (7~ °F DB:_T%| °F %AmbMoistare: h&0  %RH:_YD
Dry Bulb'b‘ Stop:  WB: L;} °F DB: &1 °F % Amb Moisture: é’% . %RH: “1’5’

X Ambiont Moisture(%Vol) 5 {65 % X Relative Humidty (%RE) = .S %

Empty Stove Wt: - ? )q ,/ Ibs. o e U
Empt;étc;\-/c Wt with Stack (inc oil seal) ~ Wet: 5{‘%3 v " Ibs. Dry:*- Hgﬁf : 1bs.5 ! L?l ‘
Empty Stove Wt with Stack and Ash Ash: == Ibs. Total:_ === Ibs.
Kindling Wt. Papér: O-2_ b | Wood:_ 34 L)  Ibs. Total 3.b " Ibs. -
Pre Burn Fuel Wt. g ,Qﬁ 2+ 8,938 ¢ 6. B9 % - Total: 26,368 bs.
Total Kindling and Pre Burn Fuel Wt. 20 169 s
Coal Bed Wt-1bs: Range-(__:zﬁ\ - 20 ) §452 s ShYy 4 Ibs. Actual: - ) - li)s. /
Allowable Amourit of Charcoal That Can Be Removed: 95,0
Coal Bed W. Ranger 2.4 + a0 /2} 2»5=_- 0,8 Tbs.
o Upper Wt. Lower Wt. | : :
Test Fuel Wt-1bs:Ideal gQ’C{ Ibs. Range: {4.&4 -9,8 mbs. Actual: 9812 Ibs.
Test Fuel Size (pes) (.75 x 1.5 x 5 Flanges): {4 pes. 1.9VB . 1bs
2x4'sX f."’*'é s 9 Pes. ¢ f@qu B bs. AR %
PRV LY N S I P B Hl b bs_ 3ZB8F %
ZAHSH {C < §— '
.,Est.DryBumRate(Kg/Hr.) Q.82 -(9.8f2x -'\"‘5' )X 60= ; qufaol?b -
f - 22046 988 Dry Bum Rate (Kg/Hr)
Est EPA Heat Output a{ba)(Ay,g BTU'/H) (19,1400 X 02 x = ; 8y .

100 EPA Heat Output (HOg)BTU's/Hr




Stove Operating Data Unit: [ty \/1%

Woodstove Test Data Sheet #9 Run:  CFR D _
Cold Start Date: ¥/ /5[40
Technician(s): ATY NN PP £7
Fire Started: | OO0 o Data Sheet #9 - Rev 1/98-Pg.1

Warm up and Preburn: Primary Air: Wide open from ignition until the start of
~ preburn When the primary air control(s) was (were) adjusted to the run setting of
b Y3ss ' Attherun setting until the start of the test. -

(D)  amest on Ked
Secondary Air: -
NO CﬁY\‘;‘T*E) N mﬁ“‘ fﬁ—&u«}[ Q Ngcte

Secondary Burnf@ Bypass: w /Q..\

Charcoal Bed Preparation: Broke up, raked and leveled the coal bed prior to the
addition of each warm up/pre burn fuel charge. Starting 1820

before the start of the test, broke up, raked and leveled the coal bed. In stove for

seconds.
’O, min St sec,then 0‘-939—“&

Test Doo de open durmg loadmg = g
1pd Ov. a8l gBreg FQ MA magm m@m

%W e N e el |

Primary Air: Wlde open from the start of the test (0:00) until &) 8. S

Adjusted to the run setting of 14345 Y petween HIES and =100 .
At the run setting of _) 295 j@@»@hj at S o0 into the run.

Secondary Air: Ueg ij«(\sjﬁg bs N W% “wk &d‘

Secondary Bum/ﬂBVDaSS ?{ j é* o .
o PR dumw-ﬂ Wﬁ\ o Q— w}gﬂ,qui@* Lﬁmﬂf‘”@?

a ?em@

Test Run Anomalies:

Nene

¥




Unit K uwa Vi3
Run# Pk <
Date %/ 'S | 1>
Technician ATvA
Page 1 of .
WST7-Form2-A, Rev 12/09

Woodstove Operating Data
Woodstove Data Sheet # 9A-1

Wood Data:  Kindling: A mix of the below grades

Size Mill Grade - _Species
PreBum_ _  |g% Y Newle Taous| 1.4 BRI [0 £ 1 She Ghw
Test Fuel axX M ) MWR:TMNW&' #Q}Sé&*g.ﬂz Qi;&% %éﬂ&?

Y¥Y |Mew ke Thooms H»_?ﬁ#éég?ﬁ P, A 88 Gewy

" All grades WCLB Rules Unless otherwise noted

Warm Up Information: - g : .
1* Warm Up/Pre Burn Fuel Charge ( %;(ﬂqi Ibs) added at 1D
2" Warm Up Pre Burn Fuel Charge (_ (38 lbs) addedat i
3" Warm Up/Pre Burn Fuel Charge ~BGH Ibs) addedat___J2
4% 'Warm Up/Pre Burn Fuel Charge (__ ____Ibs) added at
5% Warm Up/Pre Burn Fuel Charge ( Ibs) added at
6® Warm Up/Pre Burn Fuel Charge ( Ibs) added at .
7% Warm Up/Pre Burn Fuel Charge (__- Ibs) added at .
"8 Warm Up/Pre Burn Fuel Charge ( 5 Ibs) added at o .

=

508

The coals were scooped out of the stove immediately prior to adding the
pre burn/warm up fuel charge. The stove Jost 0.2, Ibs. LS. 1bs of hot coals
were put back in the stove. ) 4 : S

All pre burn/warm up fuel pieces were eitirer or | 2. _inches long. All pre
burn pieces/fuel charges were “ricked” in the stove. The pieces in the bottom layer in each rick
contained A __ pieces that were | 2 inches long and were loaded flat and perpendicular
to the door. The pieces in the second layer in each rick were loaded on their side (edge)
approximately parallel to the door and contained 3 pieces | 2. inches long. The third

layer (and fourth layer if present) was loaded flat, perpendicular to the door and contained

7).  pieces I 7__ inches long. The majority of the pieces in each rick were in the second
layer. (The loading directions indicate the direction of the longest dimension on each piece }
relative to the loading door opening.) H/ @ :f& 2% ok hed 62 2vMs

2 v ot Lingar, 3 2% faor . 2 wx Y16 oo,




Unit_buwn V3
Run# Fedh 4
Date ¢/ 15 Lo
Technician AP ' K& P
Page 2 of :
WST7-Form 2A, Rev 12/09

Wood Stove Operating Data
.. Wood Stove Data Sheet #9A-2

Warm Up Information (cont.):

Each warm up/preburn fuel charge was ricked in exactly (as much as possible) the same
manner. The physical arrangement and alignment of the pieces in each rick was designed to
accomplish three (3) things: (1) The bottom layer was nestled firmly into the coal bed and was as
close to being level with the bottom of the stove as possible, thus providing a stable loading ‘
platform for the rest of the rick, keeping it in a ricked state (as opposed to a collapsed or fallen
down state) until the rick reached the charcoal stage and sags or collapses of its own accord. (2)
It enhances the flow of primary air through the ricked preburn fuel charge, for the primary air
would flow through the spaces between the pieces in the first layer and then up through the
spaces between the pieces in the second, third and, if present fourth layers. (3) It maximized, as
much as possible, the surface to volume ratio of each preburn fuel charge, thereby allowing the
fire immediate access to as much wood surface as possible and, thereby, insuring uniform
charcoalization. All three of these enhance combustion and so get the stove hot as quickly #s*
possible during the warm up period, thereby maximizing the amount of heat (BT U's) stored in
the stove. For this stove, the thermal storage was monitored using the Ao { #) ‘iﬂ 4

surface temperature (s) and the peak value (s) obtained were (102 °F 103
: I
j .
[ i 1
0 . C . ]
] , -]
Front View ‘ N " Top View
AThe arrows indigate the direction of the air flow through the rick. Note: The top and
bottom layers may be offset _
k | ' q‘ \_‘j I . _
The primary air was adjusted to the run setting of I /{a ﬁ}’:)z@fd LG  Ibsabove

the upper charcoal bed weight.

i i —
L= 09388 on oG




vnit: eewuh Vi3

_ Run #_[E Pl 4
| Date: & | 15 | 12
. Woodstove Operating Data Technician: AITA ¥R f {2 (0~
Woodstove Data Sheet #9A-3 - Page 3 of

WST5-Form2, Rev 12/09

Additional Commeénts:

@%‘ge% PRE 4
MM

Total Elapsed Time: ’D \S i
Photo Taken @: 09

Test Fuel Charge Loading Information:

Test Fuel Chiarge and Loading Sequence Diagram

.=

e EUQ : of Stove View
e a C ixXas_ % |
s 2X 4's:j | 5, ¥
& & 7 ' " Loading Sequence:__1{ @ , &f
Lmb@j- S e 5 Driest Pcs in Load___| <

Loaded the test fuel charge on an essentially level,_ muui\ Lhas, sized, @\\M g oy Qe

coal bed (in appearance, color and temperature) for a LW L(LN ( £\ thum rate.
fgmétm D\ VG T b@gfe_,l“éf) b wmm '&"

A&oe. boeLd bﬁw&é

¢iso VG IO EM W@“@% &" %ﬂﬁfw‘t}vbé«,

ko Swordoais !;m @mmmﬁ% o
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Fuel Moisturé | Date:_ 7] /5 /O
Woodstove Test Data Sheet # 10 Technician: A TYN
WSTI1-Form7-Rev 1/10
Room Temperature: 4.9 °F ' Correction Factor: +©.9 [ Seods -
Note: Record readings to the nearest 0.1% moisture o 0o Oﬁ’g‘-" 2 QoD
Uncor Values are corrected for temperature: Yes -~ . No — o : ll.; . ' b
Time Test Fuel Moisture Readings Taken at: ' ' 1323 _ L 220N {
- Moisture Meter: Delmhorst Model:_J-2000 SN: 34284 Sles « 02 b,
Calibration Checks: 12.0%< - MCS-1: 12.8 1.8 237_22.8 4
- - 4 | RER -
P#(E g . Dimen ‘. Use Top | Bottom | Side m‘;wp ElgercAtZg ~
1] 3 oce < 86 (9l [8e [vs1 qoaz7r 7~
3 | g
NETEE P 210 (220 |81 st 22,043 -
5 | | 1198 [an2 |2).7 21 410 -
6 1 la0.e o001 198 2,848
7 \J VY |wo ooy 280 | v 2310
8 ‘ : (B 106 |-
9 - A
10 9%Y ~ 14" T 162 [J8F 19 |+51 \&3YS -
|l | lge | 166 |\ \Rtdo = 1
12 Vv 2% oy (zod [ ¥ 20 M0 -
13 | - | |
T EE T 19 4G |16 |#St 193432 -
5] | (FL10 k) —|
: e
16 . " :
—7- - —— S
7 Exfx%s (e} | T [\Q [1BS[20 |43 TEErSNE O
18| | ‘ :@FS&A% s )
19 | [~ I
20
B Kindling Pretest Fuel Test Load '
% Moisture —Dry Basis: | § 23% % 77| 2\ T g % 16,7365 % —
% Moisture — Wet Basis: | & .59 % % 7 3.6 % 16,5112 % —
To obtain Wet from Dry: 100 X % DryRdg.  — o4 Moisture, Wet Basis )
: - 100 + % Dry Rdg. ’ .
. B8,6G2. "+ pcs

Run: EP A 2.

Acceptable Ranges:  16-20% wet; 19-25% dry \

" " - | 2,6,97% .

Key For Use:: K=Kindling P=Pretest Fuel T= Test fuel e 4 2 3
9

A5l 3,
" L@
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Unit: \(Qmm vt 3

Run#: | =3
WOOD DENSITY DETERMINATION Dater )
VOODSTOVE TEST DATA SHEET #11 Technicien: MNTY

WST2-formll-Rev 6/90

axY

Wood Piece: Nominal Dimensions: 3“3@5 X4s§_~ X )\S
Depth (D)s . B8990 cm
width (W): I RBO cm

gaoflib cm

cm

Length {(L}:

Length X = 8 ;jq'“/ ;“5 Cm/
Volume: B0, Sy & e —
DXWZXL)

Room Temperature: (}5 .@ OF Correction Farctor: ’}-qug
No /

——————

HOTSTURE: _

Uncorrected Meter Readings Corrected for temperature:Yes

NOTE: Record moisture meter resdings to the nearest 0.5%
Uncor Cor Avg %Z Moisture (Dry) \%LO@‘?« %
Top: Ly “QX 12( % Aug % Moisture (Wet) 1,810 %
Bottom: —_ @,g %
Bide: - L q\:ﬁ ﬁ‘f Scale: Leveled In
o, ' z d: I
%, m“;}@} ‘\"Qt\‘!‘*{ erced: In

}QLL_} i
S

Vet Welghtes Q@ijg Dry Weight:

% Moisture Dried Basis: 205 O 1
{1 - (bry Wt 3 Wet Wt}] X 100

L d

Time

Date Temp -
Into Dryer 7-»7 A /io ,‘20'21 ,’/'%@03‘
out of Dryer ¥/29'/:0 E) ~SO7 OF

(Minimum Time im Dryers 24 hre.) Minimem Dryer Temp 100°C (212°F)

Density = F,U-{l{‘ E I ), 2 & cend = 0524 glend
fdry wt) {volume) \

Pellet Fuel Moisture Content Determination

Tare Besker Wr, ~=® ' £

‘Wet Wt1 g - g = : ' 4

GroeB.Wet Wt. Het Wet Wt.
g -

Gross Dry Wt.

Tare Beaker Wt.
. g = g
Net Dry Wt. '

Dry Wiz

Tare Beaker Wt.
A

% Moisture Dried Basils:

7 {1 - (Net Dry Wt I Net Wet Wt.)] X 10
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~ Analyzer: Make: _Horiba" Model: _Mexa 311 GE SN: __ GE-30075

WST6-Form 10 Rev 12/09
Pre and Post Test Zero/Span Check
Woodstove Dgta Shegt # 15-3
?‘/ \,.; e

Site: Myren Consulting, Colville, WA  Date: Analyte:

Source: !{RWHA" v 3 - Run #: EPQ 2

Zero Cyl#: AR -4 Cz'?* Conc.00.0 %_CO Cyl Press: &6 37 psi
Certified By: @Xm Date: S-j 3#1@%

Span Cyl #: & ¥ =4 EY EQ ‘ Conc.,gﬁ_ﬁ%gg Cyl Press: f’?l( si

. Certified By: MM%@M Date: if/ i}%;‘ﬁ_

Range:__0-10.0% CO (0 —5.0% CO) Analyzer Output: __ 0-1.0 w.
Flow: 1.5 SCFH Measured By: Rotameter: X Flowmeter:

EPA Span Values= 5.0% CO

TN

o g

h

EPA Control Limits =£2. 5% of 5.0% CO ==£0. 125% CcO

Pre Run Audit: By: ) 2 Time: / Q&Sﬂ / Temp: Fl JF
: T Audit Results
Point u Expected Response | Actual Response + Conc.

# . Meter | DVM | % |Meter| DYM| % Difference A%
Zero 00.0 | 000 | 000 |00 0,008 00HG 1O.00H | +0. 14
Span 0,85 253 @\@f 1\65 ‘QS:SI ‘%004 -0.049( Lf ) 95
Comments:

Post Run Audit: By: ,ZLQHIK ﬂﬁm : Time:__ [/ 8};; Temp: QZQL( °F

\ Audit Results

Point Expected Response Actual Response + Cone.
| # Meter | DVM| % |Meter|DVM| % |  Difference A%
Zero " 00.0 | .000 | 00.0|0.00|:000[av i +0.00F K | 3O 1Y
|span-. 2.55 298| 258 250 asalatg 00309t [ -3.10
Comments: - :

+CONC. Difference= Act % - Exp (Std) %

Zero % Difference(A%) = Act % (ppm) —Exp % (ppm) X 100
Full Scale Value

Span % Difference (A%)— ¢t % (ppm) —Exp % (ppm) X100
Exp % (ppm) :




N

WST6-Form 8 Rev 12/09

Pre and Post Test Zero/Span Check
. Woodstove Da Sheet #_55-1
Site: Myren Consultmgr Colville, WA _ Date:, {

Source: \(U\W\ﬁb Vgg , Run #: ngf} Q‘

Analyte: CO,

Zero Cyl#: An' Cf @? _ Conc.00.0 %_CO, Cyl Press:_ S & psi
Certified By: QRN C. ' | Date: S / 1/0G
Span Cyl#: SX= HS YO ( Cyl Press:_ }52.57  psi
| Certified By: (Y M}’f‘f@ﬁm | Date: ™ TZ- e
Analyzer: Make: Horiba  Model: PIR-2000 SN: _ 607024
Range:_ 0 -25.0% CO,  Analyzer Output: -1.0
Flow: 1. 5 SCFH Measured By: Rotameter: X  Flowmeter:
EPA Span Values— 25 0% CO. ,
~ EPA Control Limits = £ 2.5% of 25.0% C0;=£0.625% CO;
Pre Run Audit: By: g’-&‘p SEE Time:, 39*?; Temp: 7« | °F
_ - Audit Results . ' | i
Point | _ Expectéd Response Actual Response + Conc. |
# Meter | DVM | % |Meter| DVM | % Difference A%
Zero 00.0 | 00.0 | 00.0 /D00 | o000 ouss +0.0658 . |1DL1~
Span 300,500 | 125 |50.0)| SH sy <0, 10FH | -088

Comments:

Post Run Audit: By: A , m\f/LQU\ Time:, iﬂf}o Temp BR3LH °F

“J Audit Results

Point Expected Response | Actual Response + Conc.
# ' — T . A%
) Meter |[DVM | % |Meter DVM | % Difference o
[ Zero 00.0 | 00,0 | 00.0| 0,00/, 00090 +0.09t3] [ TO3L
Span 50,0 iS00 /25 | s0.5 | ,sos|usim ~0.08218 | -0.66
Comments: ' :

-
.

+CONC. Difference = Act % - Exp (Std) %o

Zero % Difference (A%) = Act % (ppm) — Exp % (ppm X 100
Full Scale Value

Span % Difference (A%) = Act % (ppm) — Exn Y ( m)ml X 100
Exp % (ppm) :




Unit: [Cuma U2

Run: EOA 2

Date: #/i5 ji1o
Technicians: A 7P\

WST6-Form3, Rev 12/09
Quality Checks
Woodstove Data Sheet #16
Ambient = Tr: I T/C #30:
Thermocouple Check (at ambient): TIC#1:  — °F; T/C#2: C9.F  oF
T/IC#3: (. °F; T/IC#4: . & °F; TIC#5: (A4
TIC#6:, bLHl  oF; Tic#7. (G.O o TiICHS: EAle oF
Tic#9:. FO.0 op i1 YOS op mic#1: bl 2 op,
TICH 123 L6Y o TICc#13: P2 op TicH 14: 2.2 o,
Tc#1s: Ml oFy. " TICH16: LLL oF; TIc#17: 4S.6  °F;
T/ic#18: T oF; T/IC#19: _—  °F; TIC#20:_  op,
T/C #21: °F; o T/C #22: °F; T/C #23: | °F;
TICH2M:_____ -~ °F; T/C 4 25: _SF; TIC#26:____ °F;
Comments - o -
Thermocouple Readout: Pretest Zero/Span Check and Calibration:
Zero O Ad Post Test Check %Difference
©F:___O.[ °F to:__— __°F Zero OF:_L* °F _+0,30

Span - Adj Span :

2000°F): 2000, (Lb°F to:___—— _ °F (2000°F): 2003..2 °F +0.[3
(Allowable % Difference = 1.5%. Use Formulas on Woodstove Data Sheet #15 to calculate %
Difference, % Diﬂ'érenpe calculated in degrees absolute.)

Thermocouple Readout Pretest Linearity Check

0°F=__ O.2  °F 200°F =203 [ oF; a000F= 3994 op
600°F= 6O /.8 o, 800°F= S0 .8 1000°F = | 0O 1, 2_oF
12000F = | 199.Or; 1400°F = _|H0J© _°F; 1600°F=_|(60.( °F
1800°F= 1800, F o 2000°F = _2.000.F °F ' |
Combustion Gas (CO;, O, CO) Train Leak Check: Pre TP\‘P Post_ i/ PLD@)

* Draft (Static) Guage Zero Check: LA'/T’V\ , Post_ 0I&V/ PD C)

Scale Check Pre (Wt #'s): 04 + 3 5“[ a 3 §OLES/§@ LB F@H V\
Post (We#s):: S99, 6= G4y .5 =80 [is /‘§10 LBS=plk @@ﬁ

Stack Cleaned Priortothe Run: Yes ~~  No e

Tunnel Cleaned Priortothe Run: Yes_  No l/ _
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CSA B415 PERCENT OVERALL
EFFICIENCY SPREADSHEET DATA

Manufacturer: Kuma LHV %0E: 78.95%
Model: Aspen ‘
Date: 7/16/2010 HHV %0E: 73.04%

Time: 180 mins
Category: 2 M Low
Run: EPA 3

%H20; 16.648%
Lbs. ;: 9.820 Ibs.

time Lbs. %CO %CO02 %02 Stack Ambient
00 9.820 1.33 6.99 1324 300 82
10 85 054 1128 935 412 381
20 6.8 1.67 1560 447 459 82
30 52 152 16.02 412 456. 83
40 40 97 1466 575 432 &4
50 33 .50 12,10 855 393 86
60 26 20 1232 848 378 384
70 21 21 10.54 1025 357 84
80 1.6 .32  9.07 11.67 339 &4
90 14 120 630 14.00 307 85
100 12 127 6.16 14.11 290 85
110 1.1 128 556 14.70 276 84

120 .9 1.38 537 14.84 267 83

130 .8 142 5.02 1517 257 &4

140 .6 148 5.10 15.06 252 83

150 .5 1.18 533 1497 248 85

160 3 128 547 1479 245 &5

170 2 122 542 1487 241 85
0

180 125 542 1486 238 84
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Woodstove Particulate Unit: \< U YWAA- 'V'\ 3

Catch Processing Sheet Run:_gPft- 3
Woodstove Data Sheet #5 Date: #/Hef10
EPA M5G-1 ' . Technicians: AT\

Revised 12/09-Data Sheet #5

Filters | | /

Filter # (front)__/ ! ﬂ # Beaker # E}L’{ Final Wt. 53.8b68 g
Final Wt._ 613 I ¢ / o Tare Wt. S 3,06 2P g .
Tare Wt 0502 ¢ Desc. AQW NetWt.  .p0%% ¢ -~
Netwi. 06T ¢ X e | -

Filter #(Rear) | )’6 / Beaker# Final Wt.
Fma, Wt ¢ bS [ \?' ' Tare Wt.
Tare Wt. ' bé’C,L( ~g/ Desc. Net Wt. g

Net Wit. \cha 3 g

Acetone Bl Calculation: Blank Date: ?’/ 13 j 10

Blank Beaker# 39 Fimawt_FL5194 - o /
Ml 50 C marewt. F1.5193 ¢ -~
Desc.____ Acetone NetWt._____ . oool g /
.ooo\ £ g 5O _~ ml=___.opoooo2 g/ml -~
Blank Residue Value Calculation:
. OOCCO S - g/ml acetone X 5 5 ml acefone = .DO60 \. I o
Blank Residue Value
Total Particulate Catch Calculation:
Filter: : : ' - ' 0l 9
Filter: = . D003
- Beakers: o004 g- Nolow || g=_ L DO Y8 g
Total Catch Blank Residue Value ' |
Total Catch = __-02\¢d g

A\ fieney




Unit:_ G i v%f.?é

Run# E PR3

Date: #+/ 1 b j’Q

Technician: WA PO o £F

WST6-Form1, Rev 5410

‘ Miscellaneous Test Data
Woodstove _Data Sheet #8

Useable Firebox Dimensions: See QC Section Useable Volume: - Sgﬁf ft3

Dilution Tunnel Draft (If Applicable):Start:_ &.92<o  Stop: 9.900 A.vg: 8 ,@G@ in. H,O

Test Chamber Air Velocity:_1© Start: 1L Stop: Avg, ) \ ft./m. &

WetBulb/ Start:  WB: (b3 °F DB: 80 °F %AmbMoistwre:_t-25  %RrH: 39
DryBulb_Stop:  WB: (g5 _°F DB:_T2Z=F % Amb Moisture: .80 orp 37
X Amblent Mmsture(%Vol )= B! 1315% —X_j Relative Humidty (%RH) =3 e) ,S%

Empty Stove Wt: | %lq Bl __Ibs. R ENE
Empty Stove Wt with Stack (inc. oil seal) Wet_ D42 ‘3 Ibs. Dry: §43, 2 lb_s.
Empty Stove Wt with Stack and Ash Ash: —  Ibs. Total: —— Ibs.
Kindling Wt. Paper; O-2~ Ibs.  Wood:_ .7 Ibs. Total: 5.0 s, 7
Pre Burn Fuel Wit. 9?9 @ 'f"‘ 8 -u(o@tf F 38 29, Total: QQD O lbs. ~~
Total Kindling and Pre Burn Fuel Wt. B P O e Tbs.

Coal Bed Welbs: Rangef & - 20 ) SHS.L = SHSAL  fbs. Actual: 20 Th
Allowable Amount of Charcoal That Can Be Removed:

Coal Bed Wt. Range ( 7.4 + 20 /2} 25=_0.% Ibs.
_ Upper Wt. Lower Wt. | .
Test Fuel Wt-lbs:Ideal 1. s Range: 1L § - d%-&lbs. Actual: 7, 89\0 Ibs.
Test Fuel Size (pcs ), (.75 x 1.5 x 5” Flanges): o Pcs. | M QQD Ibs.
2 x 45X M /@ » 5 e -Q,f}ﬁ{ bs, (2.%36 %
4x4'sx I VB ” l Pcs. | 3,(9? L Ibs, 3 H (aL" '
326 kg - |
Est. Dry Bum Rate(Ke/Hr)_3.%%0 . (1.690 4, b8\ x o= 1.23Ls
- 22046 100 Dry Bum Rate (Keg/HD)

Est EPA Hoat Output (HO-)(Ave BTUSH (18,140 X (2 x 1I3He = 14 G223

|20 de\{; =3 [ .,JS P2 o /LCB / A' o . 100 EPA Heat Output (HOg)BTU's/Hr

10,0 vnins = 11230 ey fhen
Q:L‘S:’YVM::«O\QC(QI y




Run: Koo, V3

i ' Date: LR 2
& Technicians: “# /[ il [
- Data Sheet #9 Rev 6/10 Pg.5
Stove Operating Data
Woodstove Test Data Sheet #9
Cold Start

riesuret: 0%00 PDET

- Warm Up and Preburn: Primary Air: Wide open from 1gn1t10n until the sta!r,t of preburn when the
primary air control(s) was(were) adjusted to the run setting of LB 7—5 . Atthe run setting
until start ofthe test. 3 A6 o 255. -

Seconda_ry
e le, Nabueod! 4 dindded

Secondary Burn/&# Bypass: N / ﬂ\

Charcoal Bed Preparation: Broke up, raked and leveled the coal bed prior to the add1t10n of each warm
up/pre burn fuel charge. Starting 120 before the start of the test, broke up, raked
/™ and leveled the coal bet. In stove for % 2 seconds.

_ Test: Door wide open during loading \ ‘min - E$= | sec, then d@%ﬁféﬂ;

Primary Air: Wide opsp from the start of the test (0:00) until H 33 Q. . Adjusted to the
run setting of L83 Y Do between HI30 and HYE . Atthe run

settingof |, CangY gpeniat S 1OD intgfhe run. [
NZA PQ\Q é,m (o ¥ Lol YAN Mﬁﬁfi‘ ‘g‘@@'g}sﬂ/é #
secondare iz No Conden (s, N M\ M&L

Secondarv BMBV‘DaSS l\}' [ é*

Fan: ONCOEBdun warm up{ONY OFF L,@LO yweburn, ON {OFF 4 e
start of the test, ON for the first 3@ mirutes.of the test ON OFF M a LD

minutes into the test, OFF for the rést of the test.

/™ Test Run Anomalies:




Unit Kuwie VL2

Run# EPR#
Date =/ [ &/ 1
Technician
Page 1 of Y
WST7-Form2-A, Rev 12/0
Woodstove Operating Data
Woodstove Data Sheet # 9A-1
Wood Data: Kindling: A mix of the below grades
Size | Mill Grade - Species

PreBum_ _  |QX M Mo ke Thcons| SHA.8 BTRF2 (D, S5 B

Test Fuel QX ] N\M L;&Tﬂmm@ *2;555*3?& V. B fﬁj%éﬁg
‘ Lh | Formesr (rpove %3;’5“%%#5?’?‘; 10, A 88 G

~ All grades WCLB Rules Unless otherwise noted

Warm Up Information: , :
1* Warm Up/Pre Burn Fuel Charge ( B.S98 1Ibs) addedat (2
2" Warm Up Pre Burn Fuel Charge (_3.60Y Ibs) addedat | /)
3" Warm Up/Pre Burn Fuel Charge ( .9%0 1Ibs) addedat 1|
4® Warm Up/Pre Burn Fuel Charge (__ ~_Ibs) added at
5% Warm Up/Pre Burn Fuel Charge (__ Ibs) added at .
6® Warm Up/Pre Burn Fuel Charge ( Ibs) added at .
7% Warm Up/Pre Burn Fuel Charge (__- Ibs) added at .
8t Warm Up/Pre Burn Fuel Charge (____~ Ibs) added at

=

1
£

[
il

<y

L
a...—

The coals were scooped out of the stove immediately prior to addi%g the
pre burn/warm up fuel charge. The stove ot 0.2 Ibs. 1,
were put back in the stove. S&‘x ned -

Ibs of hot coals

All pre burn/warm up fuel pieces were either N ‘] 2 inches long. All pre
burn pieces/fuel charges were “ricked” in the stove. The pieces in the bottom layer in each rick
contained ) pieces that were _ 1 3 " inches long and were loaded flat and perpendicular
to the door. The pieces in the second layer in each rick were loaded on their side (edge)
approximately parallel to the door and contained "> _.pieces [} inches long. The third
layer (and fourth layer if present) was loaded flat, perpendicular to the door and contained

jeces - 1 L inches long. The majority of the pieces in each rick were in the second
layer. (The loading directions indicate the direction of the longest dimension on each piece
relative to the loading door opening.) ‘ . -




Unit_buwt V13

Run #__E A

Date 4

Technician A\ =
Page 2 of Y

:::

WST7-Form 2A, Rev 12/09

Wood Stove Operating Data
.. Wood Stove Data Sheet #9A-2
 Warm Up Information (cont.): ,

Each warm up/preburn fuel charge was ricked in exactly (as much as possible) the same
manner. The physical arrangement and alignment of the pieces in each rick was designed to
accomplish three (3) things: (1) The bottom Jayer was nestled firmly into the coal bed and was as
close to being level with the bottom of the stove as possible, thus providing a stable loading
platform for the rest of the rick, keeping it in a ricked state (as opposed to a collapsed or fallen
down state) until the rick reached the charcoal stage and sags or collapses of its own accord. (2)
Tt enhances the flow of primary air through the ricked preburn fuel charge, for the primary air
would flow through the spaces between the pieces in the first layer and then up through the
spaces between the pieces in the second, third and, if present fourth layers. (3) It maximized, as
much as possible, the surface to volume ratio of each preburn fuel charge, thereby allowing the
fire immediate access to as much wood surface as possible and, thereby, insuring uniform
charcoalization. All three of these enhance combustion and so get the stove hot as quickly 4s°
possible during the warm up period, thereby maximizing the amount of heat (BT U's) stored in
the stove. For this stove, the thermal storage was monitored using the Top (#4

] 1
] " g
ﬂ C A O
| - my
Front View i Top View
The arrows indigate the direction of the air flow through the rick. Note: The top and
bottom layers may be offset S (}2 &i ngxs ok 3 2l |
The primary air was adjusted to the run setting of_ 1. ??'Sﬁn < 5 Ibs above

the upper charcoal bed weight.

'~ surface temperature (s) and the peak value (s) obtained were 109 % °F 03}

1047




Unit: ek, Vi3
_ Run #:_E Bk J
Date: ¢ | L& | 12
Woodstove Operating Data . Technician: AIP &P &l
Woodstove Data Sheet #9A-3 Page 3 of 4

WST5-Form2, Rev 12/09

Addmonal Comments: Test Start Sequence: "

ﬁ'xumi w@% mwm;

Total Elapsed Time: § \%
Photo Taken @: ?A\\\ !& .

Test Fuel Charge Loading Information:

Test Fuel Charge and Loading Sequence Diagram - ‘
. | Ew ] - of Stove View
CE 2« - 4X4's: (Y ‘ I
- 2X 4's: _‘Tg, i
- ’ ‘ : Loading Sequence: ‘ j 2 }_fwﬁl’c-%{
et  DriestPesinLoad__t, 3

Loaded the test fuel charge on an essentially level, = Nsaii sized, {5 4@ L;ﬁ%é‘“

coal bed (in appearance, color and temperature) fora -ﬁ”h W burn rate.

L OIS (B) Londed sitve omd Closed dod

H“’?* a@ Vb“ﬁ“bwfif&@a oo 2l Phodo
L@N" smote Gre Balemes,
2154 Smmém and pm ig\mgﬁ,%&_m L@,(az‘*“@mﬁ.
Nﬁ W2 des f u&ﬁ; { oy
_ 309~ Frows TUha Aﬁ

\30 “H“{S QA‘Q de é\d %.Q _.ﬁx-v- \‘




: Unit I/(Anm/}r\/j
Runyd SsPra S

Date F (/b [ W

" Technician Aﬁn’wvmm‘ )

Page of

’/\ WST5- Fo_TRevm
WOODSTOVE OPERATING DATA )
HOODSTOVE DATA SHEET #3%A-4
Additional Comments: o
w%qk}@uvo W %,ﬂ(/g
Mo hed 20 aniin afmfe_ Y :L C—f'
n e mi’f’{%wul’sﬁe @{ Wﬁfw,{jb@gm
g"“L\S 268 /86 Ukspy o
430 sum@m@%}m %t\ ffgf 9*(;“”“’\)
E@wﬁ’m G
22 1, @g/ 3 Liyhh uw«?@im |




Fuel Moisture

Woodstove Test Data Sheet # 10

Unit: Kuovg V.3
Run: €0 D

Date:

/i Jio

Technician: AT
WST1-Form7-Rev 7/10

““Room Temperature:_ 6S.»  °F Correction Factor:_ %Y Ohaus Rangeg :
~Note: Record readings to the nearest 0.1% moisture Scale Check
Uncor Values are corrected for temperature:  Yes No l/ - 0.0001b.: ©.0900
Time Test Fuel Moisture Readings Taken at: /O O 1.0kg= 2.204
Moisture Meter: Delmhorst Model: J-2000 SN: 34284 50kg=_1/, Q4
Calibration Checks: 12.0 /2.0 MCS-1: 127148 236 J3.%
P?,f Dimen Use Top Bottom | Side ]if;e /:: g?:p P gf)ercri‘:é%
1] Bpes, | K |83 [4S [9Y 192 R4 | T.64O
2 /
3 2% -0 P 141,32 [ 198 | )Y |ogssfyy | 21,233
4 : 192.L [19%.€ QO% 2;,059/(_. L D -~
5 [ 22.0 | 1.8 | 1G9 |nfo] 21,340 ~
6 Y vV (936 | 2o 2T mse N | 02.940 e
7 c? A C?CI.:.» ‘7 -
8
) u yd P
& A - | 20/ PR Y LT 3L
0wy M | T RE [ 192 | 200 1BRARETY |19H0F UERLS
u | Dz a1t (03 |9ty 120333 7 1818
12 VolgY [qe | 200 52337\ (19693 — |13
13 ' '
14 M ) ‘
15 Yy - MB [ T [16h 189 248 |RJookYY | 2ogsuo © 3480
16 ' ‘ _ (Vﬁqu ) -
WlsuswEs | T oo 188 [0 lmawoleyy Joiqo - 1448
18 | {Sptiees ) | (ovTiSpivous )
19 -
20
Kindling | PretestFuel |  TestLoad
% Moisture —DryBasis: | 9,000~ %| 4], 34805 %[ 1993328 ~
'|% Moisture - Wet Basis: | 9,74 2 %l 17,867 =AY LY B %

To obtain Wet from Dry:

/N

Acceptable Ranges: 16-20% wet; 19-25% dry Htt /

Key For Use: K= Kindling P= Pretest Fuel

100 X % Dry Rdg.

100 + % Dry Rdg.

= 9% Moisture, Wet Basis

33178 9@20

T= Test fuel

| 8,528 |bs

n

Feo

b




R

N

-7

wWUOUBSILUVYE [Hol YAlA oHdLLl widi «CCHUIVECIY I 4 F¥V)
Qx\r( WSTZ-formll-Rev 6/9Q0

| | e !t o i
") oot Pieces TNominal Dimemsions: _ 537 ' ¥ 25 x Lg

pepth (D): " 3;8?‘23;* cm
Wideth (W): - g 888 cm
Length (L): 84885 cm

%zz L&ng;h X = 84(4(4913 _cm /
Lo  cm qu L}QL g3 ~

Yolume:
(D X W X L) H

HOISTUR@,; . Room Tempersture: ag‘ia OF Correction Factor: ’}Qll'f

Uncorrected Meter Readings Corrected for temperature:Yes Ho f

NOTE: Record moisture meter readings to the nearest 0.5%

—
Uncor Cor K = a0
| i
Top! Ly ”);‘?* % Aug 7 Moisture (Wet) '9 @Qq %
Bottom: | N “m?-m % /
Bide:r L M 7 C&»@ 1///31::9,1&: Leveled In ° ,' Out -~

X ‘3»9‘33 +HHY %groed: In OQut
Wet Weight: [4JQ g Dry Weights 756??’ e

% Molsture Dried Basis: 13\95::5 . -
{1 - (Dry Wt + Wet Wt)] X 100

¥

Date Time Temp
Into Dryer ’7]*//@///0 QE?QL : l&&’l“
Out of Dryer ﬁ]gﬁ[?@ . 2R 20% oF

(¥Minimum Time in Dryer: 24 hrs.)} Minimum Dryer Tewmp 1089C (212°F)

Density = "33 g T 295,}_ bend = OrS@-S.Eg:fcma' /

(dry wt) {volume)

Pellet Fuel Moisture Content Determinsation

Tare Besker Wi, >= ' g

Wet Wt g - g = g
Grose Wet Wt. Tare Beaker Wt. Net Wet Wt.

Dry Wt: g - g = g
Gross Dry Wt. Tare Beaker Wt. HNet Drtht‘.

% Meoisture Dried Basir: : %

{1 - (Net Dry Wt i Net Wet Wt.)] X 100

EEAS
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WST6-Form 8 Rev 12/09

Pre and Post Test Zero/Span Check
- 'Woodstove Data Sheet,#15-1
1L /]

‘"/\ Site: Myren Consulﬁng. Colville, WA _ Date:, ?" f L Analyte:__CO,
Source: \{U\W\f@* \ng _ Runt#: Fpﬁ 3 .
Zero Cyl #: Aﬂ’- q f é?‘ Cbnc.()().(_) %_CO, Cyl Press: JO IO psi
 Certified By: QXN C. Datezs'//I/OQ’
Span Cyl #: _S_X ~HSHI L Conc. 'zfé %CO,  CylPress: {1610 psi
Cerﬁﬁet_iﬁy: mmmﬂﬁ\ o Date: L’}}Z-“O .
Analyzer: Make:_Horiba _ Model: _PIR-2000 SN: _ 607024 '
Range:__0-25.0% CO;  Analyzer Output: 0-1.0_ v.
Flow: 1§S(;FH Measured By: Rotameter: X  Flowmeter:
EPA Span Values= 25.0% CO,
EPA Control Limits = % 2.5% of 25.0% CO, = 0.625% CO:
Pre Run Audit: By: 8237 fz\-i P Time:_ J]4 2D Temp: _ Ff °F
_ Audit Results : : ‘ ",
Point | . Expectéd Response | Actual Response + Conc. |
2 ' o > Diff A%
— Meter | DVM | % | Meter DVM| % erence ~
" |Zero 00.0 | 00.0 | 000 |00 |.gooloble | +0. 060 ¢ |40 3F
Span Son |, 50p | 12 Ky w3 .50 12384 =0, 20 &0 /.65
Comments:
Post Run Audit: By: /g ;QT" RATTYIN Time:__ [} 7 Temp: 6%,0 °F
~  Audit Results '
Point Expected Reésponse | Actual Response + Conc.
# - Meter | DVM| % |Meter| DVM .% Difference o A%
Zero | 00.0 | 00.0 | 00.0 OT.Q, o015 + 0,159 +O, 4
Span | 50,0 1500|125 | 05 | 5oy havi <0, 1O |-0.BF
Comments: '
+CONC. Difference = Act % - Exp (Std) %
Zero % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value - -
N _ ,
Span % Difference (A%) = Act % m) —Exp % (ppm X 100

Exp % (ppm)




WST6-Form 10 Rev 12/09

Pre and Post Test Zero/Span Check
Woodstove Dﬁfa Sheg t # 15-3

/\ Site: Myren Consulting, Colville, WA Date: Analyte:
| Source: ‘C W Mﬁé‘ U 3 Run #: -3 |
Zero Cyl # AN =S (e'?"* Conc.00.0 %_CO_ Cyl Press: 20FO psi
Certified By: Xm Date:_S;j Hj@
Span Cyl#: & ¥ "’Mq o 1Y Conc. 2355/0 ‘Co Cyl Press:_ [b1QO _ psi
Certlﬁed By f"\mﬁ"@%ﬁm m Date:__&f ,/ i wa (D

_ Analyzer. Make:_Horiba _ Model: _Mexa 311 GE SN: __GE-30075
Range:__0-10.0% CO (0— 5.0% CO)  Analyzer Output: __ 0—-1.0 .
Flow: 1.5 SCEH_ Measured By: Rotameter: X Flowmeter:
EPA Span Values= 5.0% CO
EPA Control Limits = +2.5% of 5.0% CO =+0.125% CO
Pre Run Audit: By: AT [\:\j AsA  Time: NYD Temp: 7’@ JF
’ Audit Results
. |Point Expected Response | Actual Response + Conc. A Y
# Meter | DVM | % |Meter| DVM | % Difference ’
Zero 00.0 | 000 | 00.0 |00 |,001 RVAY| +0 0\’Y 0,34
Span 2,85 253 285 (25 250 Sk =0 O3RB b B8
‘Comments: '
Post Run Audit: By: A’ o \ m\A MMAA Time: /(9‘2:’7‘ Temp: gz& O °r |
’ ~—=%Tdit Results
Point Expected Response | Actual Response + Conc.
I ' ) < . A%
Meter |[DVM | % |Metér DVM| % Difference
Zero 00.0 | 000 | 000 [0,0])|. comis| +©.0194  |+0O 3Y
Span 2.55 [ 2581 25%24¢ [ Mgbuan] -0 108D [TH,AS
Comments: - ' '
+CONC. Difference= Act % - Exp (Std) %
. Zero % Difference(A%) = Act % (ppm) — Exp % (ppm) X. 100
: Full Scale Value :
Span 9%, Difference (A%)= Act % (ppm) — Exp % (ppm) X100

Exp % (ppm)




Unit: k(&W&N u\vs

Run: E ? ﬁ« =
Date: ¥ [
Technicians: AW, o3 2. O
: WST6-Form3, Rev 12/09
Quality Checks
Woodstove Data Sheet #16
Ambient =Tr: B _ °F T/IC#30:___
Thermocouple Check (at ambient): T/IC#1:__~—— °F; TICH2: e 3+ Lf °F
T/C#3: (B3 °F; T/IC#4: &FH °F; T/IC#5: 3.5 °F;
TICH#6: F0.2. °F; TIC#7:_ 05 oF TIC#S: IO °F;
TiIC#9: X ¥ °F; Tic#10 &b  om mesm_ 6FY o
I AN CTIC #13: g'g@ F or, Tic#14 (S Y ow
me#s: 6L oF  mickis_Lhb R mc#1n_ 56 °R
Tc#1s: S oF TIC#19: ~  °F; T/C#20:_ °F,
T/C #21: °F; - T/C#22: °F; T/C #23: °F;
TIC #24:__ . - °F; T/C # 25: °F; T/C#26:_ °F;

Comments 5.

Thermocouple Readout Pretest Zero/Span Check and Calibration:

Zero Adj Post Test Check: . 9% Difference
(0°F): ~0,) °F to: oF Zero (0°F):_ .= ° l 32 o 40 JE
Span Adj Spin

(2000°F): ?000 "op to: " _ °F (2000°F): QO@.’% 71 oor 30, | 4 o
(Allowable % Difference = 1.5%. Use Formulas on Woodstove Data Sheet #15 to calcnlate %

Difference, % Difference calculated in degrees absolute.)
Thermocouple Readout Pretest Linearity Check

owF=_ 0.2  cF; 200°F= 2020 °F; 400°F=_392. 4
600°F=_b 0/ F °F; 800k =_02.0 °F; 1000°F=_[ 00 [. 2. °F
powr=_t/9F.9F; 140008 =420 °F; 1600°F= | boo. L °F

1800°F=_| Qoo 5% . 2000°F=_20°¢:8 °F
Combustion Gas (CO; , Oz, CO) Train Leak Check: Pre 5% / ﬁ%‘) Post_{) }c \eS—
" Draft (Static) Guage Zero Check: Pre DI/ Q‘Q\p Post Ve LA
' Secale Check Pre (Wi, #'s): O 17 4= 5924 Swolbs [Solbs = Of B

- Post (Wt, #'s): 550, | ~SH5, ) S’o“:s/g O["’ﬁ =0k AT
Stack Cleaned Prior to the Run Yes No
Tunnel Cleaned Prior to the Run: Yes No

~

L
v &
AL Sl RS .
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Method 5G Particulate Sampling Data

Ms6-I

Unit: eumg V.2

Run: [Tt H
Date: +/ 19 [12
Page | of 4 Revs/10

Meter Box L{SG'“P Meter Y 5,0159 Filter#'s: ¥ ‘2?3 R) {’22\
y Y ZSZ/'- 242 _ Filter/O-Ring ID #: —
Pre Test Leak Chgck:'OOO CFM@ —15, 5 in Hg Filter Size: 1O mm
‘58‘7‘/585 ~ ProbeID #:_ —
Post/Test Leak Check: 1000 CFM@, ~]1E.25 inHg ProbeLength 2Ls in
Time Meter Pitot Tunnel | Meter | Gas
' Reading - Temp | Temp | Meter Vac
Clock [Elipsed @ES | AP Pg °F) (°F) Ah | (in Hg)
g | 0 [ 896,401 |09z |~ed | 99 | #2 |edo| o
peo | 10 |90 (.4 L4 =169 1Y | 74 | gp| O
1o | 20 | 90p.FF8 o4y |/ | UF | T | 90 O
20| 30 | QP94 Y -aH LY | §3 | 90| O,
30 w0 [g2.030 lopgy |~ | U8 | 35 |q0]| O
qo| s | 9an.35% |04 [~ H | S |87 | 9| o
spl e |93 59F  |Lowy |54 |l | 90 | Q0| O
300 70 1923, 858 oYY |74 108 | 9R | .90 O
10| 80 | g3y, |3] O R 07 1 98 | 0o ¢
20| 90 Q43 Yib |.044 =133, 106 | 94 | 90| D
2010 |yy.For |y |- (3| los | 94 | .90 |0
4ol 1w 1953.9v3  lo4d |-, 132 109 | 99 | 0O
$O| 120 | 959,291 o4y |=132|\03 148 | 90| O
o0 130 | Gpd. 5FF |00 |- | 102 b | 90| D
j0] 140 | 99.830 |.oyd |~ 134 | 10X Cb | 90| O
200150 |935.0%8  |.044 =13 | 102 | Yo | 90| O
20| 160 |a90.4%¢ | O (= 16l | 96 | | O
70 |
80 ‘
90 '
. - )
00 8%.3Y i Pre Test Filter Eﬁ {)f’TestWeighf 6 SB
~ D A5 33 Check Weighing F =~ R.
120 dF.32 F . 6506 L6322 L6582
|0 2%.32 /7 R_LSGYH  bSLS L650H
Avg.=M . 0|8y _L'OU/ é
ER" IR




WST5-Foirm9,Pg2;Rev1l/90

WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (‘TARE WEIGHTS)

/\'\[nto Dessicator Date 1 za{'l‘ime Qz(a BY%DQ Front Half _~ "/ Back Half_ Y -
Manufacturer ”Pﬁ(\wb %ﬁ/ 6915 Size: uo"\’“’"\ Lot.No, EZG;@ Grade: ]ﬂfi‘ ﬁ%ﬁ

GLJT' ”L‘ K - 7 e © rc, !
i) 006D mww SO / !

AN

L

_ ther Firet- 20[(} ~ Second g@;@ ) Third;
| Wt _|Date | Time' ~__{Date Time»_By' Wt }Date y Time, By

/o{ LTS U, | 1D Q% .Mﬁ% Y1607 | Mt

100 [AS32l [ | loyw Ml 1532 || 11800 AT

oy [ 0557 |1 [ o5 [oPe 6551 [Bo |4

o4 | LSYS| | | ok o bSHE R
os [sse T [ ueylepal 09651 [ 11959 A
[0l | &4t | 1ok |y ;@su"-@ BESZ T
0¥ [ 54| | [ 110a [0 &SP | [ |15 E14m
108 |S22] | o e bR | | |16k A 1)
108 | bSSB ] | [ il (Pl 6SSF ] T PSS A )
o[ 6S3 | | e foa eS80 | [~ [1#5h jaml
W T4 [ | 13 [Rhg (6510 EFEEN L R

6538 | L 4PPy tw.ﬁ? 1S pw | ;

1%

553

EERTTES

bhy |

chg\g o

RS

L

Lsgbl

WS

by

Ve

1350

HS

L5351

Ul

bS2b

g

L W

eS80 | i

VHS |

NiE

g

EREAL

IR 4T
Wb | bsLd] 1w [RRG[ kSh TTHE (4w |
ua_| LS4 | 120 [RP81, 6S6R | | | LWL AT 1
120 | U548 JL [%h], bEYHY IEEN |
Vel | (526 1 2 BOu 1. 6S2% RIEL A LAY |

Lt

Bb5|

N r-S

®a

B |

#H3

ﬁ“mﬁl

==
"

A T S U U T 7 R N A T e B

%

Shy

IR

Yy

e

3 U

e

WS |

#00

YN

12

T

; 3,
\ "\c N

Checked by

.mm ey

QA REWEIGH A

Time

o3 ?,i W5 > —+ s L I
N5 | 68| = 2k Ron] 6508 | Y LIt | an: T i
- .D;te'?%/&//'fﬂ : /60§ .

BALANGE ROOM ENVIRONﬂENTAL GONDITIONS

Filter # Wwr 1 Dpate | Time t By s . %RE Date Time | By, 2
/ot | LsYs 7/7//0 D5 ) 9k ?ﬁ, g | U | Rk v
A5 53 7)1/10 0@58/ I |58 | o ZLZ 7 /o700 | 1630 %

"7/7//0

OLY5




TN

Balance Used: Sartorius

5

[

Model: CRI245- CPA 21y$ SN=170503%4

WST5-Form 9, Pg3, Rev 12/09
Woodstove Data Sheet #4- 2: Tnitial Beaker Weights ( Tare Welghts)

I_nto Dessicator: Date f /Q/ ) Time / 9/ % By :WQP

-

sk
%

9]
3

| AK

Beaker | First o
# Wt |Date

Time

By

Second

Wt

P!
Date

| Time

Third

Wt |Date

Time

20 [ BI HH

L3

3,319

HS

(@

By
kP

7338 | T

/854

EY

e Yt

H. QD?)%:»

His

4
YiF PRE
L

’7/4);7;»5’

7/7’@@

/ gf)‘?’@a‘w»»

73 wanl |

Loyl Y

10, 5934

/5]

i TRP [

o a7

7L 1 ::‘.;:3:'

20 B

Y |

53.60%

His

H14

=P (3,067

e

221

¥ F "‘:7
Y

%

]

24 [3b

1645

53.26M

i

i
E
11
I
}

|2

[9RP

257 k32815

1,44

53,231

g

12§10

AT

12

2718

25 Bases

5D

53,3530

75

1209

AN, (B

)] 7/35

2

2220

t |y
Y % F &

29 B3

[(,S'l

31510

s

ok

49 Bhas

15t

01538488

3 ig

47

N

/20

—

L
28

033

32,6508

Ty

240

4w

17/t

SHLs2 e

i

Tuwp  Vewssisadue A

/o &

1750

Cooni)

AN

5t 593 %@‘f

1240

558270

19 182

7

BB

1858

7/43

2058

o

224G |

115188| Yo

@”?ﬁz%g‘\
' _?ff 5 Dl

4[5

U |50 | 3]

§R3Y

Al

53 506

Tid¥

2248

x5

o ¥

1834

b |

o 183|120

5005 1

At

. 830

Wy

2049 -

T
W .
A4

&

e

/9 2

L. B

Targtl [Aaiy

o) £

}

2 g Yo

2]

103854

I

225y

Yo @46 7/w

XL

q 3/\\1

£3.4,93

Hrr

12.3(,

A
7

9\" 73&*%& '7/ Ue

2043

J\J -

EEIVALSNY

Hry

234 §

Checked by

" Date:

A

Time:

QA Reweigh

Beaker| WT

#

Date_.Time

(8t

'705%9"7// b

Post- Date

lst

Balance Room Environmental Conditions

DB

%RH

Dated{]

Time

02. £

b

iy |

Ay

HG

1128

vy

(13440

FIFEE

Weighing ~ 0.0000g
Scale Check 100.0000g

M‘\’ 3
(fj‘_,gw’ﬁ

70%06

QA

W@ f&‘i@%’

o2 795 .’7/’7,@ Sl TR

)
a 9995~




Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights)

Into Dessicator: Date 1 ﬁw /(7 Time O?Lfa By ,(W)V\

<"\ Balance Used: Sartorlus

Model: CP224S

Beaker
#

First
Wt

6}

Date

Second

Date |Time |By Wt

| Time

WST5-Form 9, Pg3, Rev 12/09

Sm)e, .

Date |Time

Sod P

5/ (1483 | wn (13,376 |5/7

iy

Y\

g1 | 00k

(15 e o0va15/7 |y

704

H. 0018

i

1045

33 H |, 9330

T [0 |4 [91,43494] 5

1705

#.95%

Tefo

1345

25N (386

1453 | |7p 395, 5/7

j708

e

8o 1223

2)+

B,

ey AW |3.51e0 157 1)

100 ~

73,119 H

Slofio | 1225

2.5 Lo i
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Woodstove Particulate
Catch Processing Sheet Run: £P AR Y 3
Woodstove Data Sheet #5 Date: 49 [:0
EPA M5G-1 ’ Technicians: ‘
Revised 12/09-Data Sheet #5
Filters

Filter # (front) I g\g )(’ Beaker # L” 1‘

Final Wt t SO

Tare We,__+0S08 Vg )< Desc. &Aut,eifﬁ&_a
NetWt.tOl’L}{,Q .

Unit: Q\J(AW\,Q&“ \.)\-3

Final Wt. Swill L (o
Tare Wt. . SQ\ 837(9 o
g

NetWt. = 00T+

A\

Filter #(Rear) A /" Beaker # - Final Wt. g
Final Wt.___» (0%8 g A'\ Ml Tare Wt.
Tare Wt. .bSQ"'ﬁ g/} Desc. Net Wt. g
Net Wt 190\ Y
Acetone Blank Calculation: Blank Date: ,7"/ / 3/ jO / ,
- BlankBeiker# ~ &9 “Final Wt.“F1- "35"‘?“" g '
Ml 50 Tare Wt._ 7-1. 5\q3 g /
Desc.___. Acetone Net Wt. . DDD\ g <
oo\ /g/ - 50~ ml=__ _+oo0003 g/mi /
Blank Residue Value Calculation: -
. pocoDa. .~~~ g/mlacetone X 6.0 / mlacetone= _+ OOC}| g
Blank Residue Value

Total Particulate Catch Calculaﬁon:

Filter: 4 _ .o\H b
Filter: ES / . | . oo 4
Beakers: - OOXF g- .DOO\ _g= s OO
Total Catch Blank Residue Value :
" Total Catch = D\

e
i
gV/

/

1‘6>L0W\®

/ .



Unit:_ Pruna V%

Run# EFRT

Date: &/ 19 /1Q
Technician: Ad¥A FL G J ﬁp

WST6-Forml, Rev 5410

| Miscellaneous Test Data
Woodstove Data Sheet #8

Useable Firebox Dimensions: See QC Section Useable Volume: 1.55 L{ - fi3

Difution Tunnel Draft (If Applicable):Start:_«© OO Stop:‘ 800 A;Vg: ¢.29 i HO
Test ChamberAﬁVelociW: 10 Start: S Stop: Avg: Us  f/m
Wet Bulb/ Start:  WB:_ (O °F DB:_FG °F % Amb Moisture: F20  yRrm oF
Dry Bulb Stop: WB: L\ °F DB: 78 °F % Amb Moisture: H3S . %RH: 3?
X Ambiont Moisture(%Vol) = 114#5% X Relative Humidty (%RF) -38.5 %

Empty Stove Wt: %29 Jo _Ibs.
Empty Stove Wt with Stack (inc oil seal) Wet: 592.9 Ibs. Dry: o 43,2 lbs.gqq':(f ,
Empty Stove Wi with Stack and Ash Ash: ™  1bs. Total: T Ibs. N
Kindling Wt. Paper; 2~ Ibs.  Wood:__ Q. + bs. Total: 2. s
Pre Burn Fuel Wt. Seﬁ% i’ qD@)L{ t)’ 8“,;(. Total: 2Hp.b L{r@ 1bs. ~ .
'Total"Kindling'and--Pre—Bum—-FuerWtr- . | SHS s, 7
Coal Be.d Wt-1bs: Range( a4 . 260 ) SUSL - SYST, 2 Ibs. Actual: -~ 2.5" Tbs. ~
Allowa‘ble Aﬁlount of Charcoal That Can Be Removed: : TYS 2.
Coal Bed Wt. Range(’ 2.4 o+ 2.0 /2] 235=_ 9.9 Ibs.
Upper Wt. Lower Wt. | :
Test Fuel We-lbs:Ideal {€.F_ Ibs. Range: 1,998 1s, Actual:  T.BHL s
Test Fuel Size (pes.) (.75 x 1.5 x 57 Flanges): 14 Pecs. [.338 s
2x4'sx 14.3%S ! ” 2 Pes._- @, 159 Ibs. £2.50 %
4x4'sx . ” L Pcs. 2,497 Ibs. | 32.50 %
B
Est. Dgry';rﬁa?ealﬁg/m) 1B8YGL - 9895 x .\ 19945 ' X 60— .39 F
| - 22086 /60 Dry Bum Rate (Kg/Hr)
Est EPA Heat Output a{bE)(A-"vg BTUSHS (19,140 X (3 x [393F= 1Mo, 92 '
' EPA Heat Output (HOs)BTUS/Hr

C - - 100
o 20 mMmums = ‘\95;’; k%/AF'
S e = [, 273 K Se.




Run: ,fu,m,pb V3

: Date: £ A H
N ‘ ~ ' Technicians: '?—//9 /{ ()
7 : Data Sheet #9 Rev 6/10 Pg.5
Stove Operating Data DTN TP QOE
Woodstove Test Data Sheet #9 et

Cold Start

Fire Started: 08,28

Warm Up and Prebumn: Primary Air: Wide open from ignition until the start of preburn when the
primary air control(s) was(were) adJusted to ge run setting of _ 2.0 eag,u . At the run setting
until start of the test. .3 %1 Y TN

Secondm[iir.:ﬂ NO C@T\/“‘(‘E’Qﬁ; ?\J s

Secondary Burn/f#8 Bypass: Mf é

Charcoal Bed Preparation: Broke up, raked and leveled the coal bed prior to the addition of each warm
, up/pre burn fuel charge. Sta.rtmg I '5@ before the start of the test broke up, raked
N and leveled the coal bet. In stove for 2% seconds.

Test: Door wide open during loading / ' ‘min 2] sec,then Q/eﬁfs.e,ei

Primary Air: Wide open from the start of the test (0:00) until !5 < .~ Adjusted to the

run setting of peX @%@J between Y:5< - and <D . Attherun
setting of 2. GO Y Oeownl at &t~ - intothe run. '

Secondary Air: N) o C_m\i,\,g‘QA Na@mﬂﬁ( &)Jv/ﬁ é@iﬁq

Secondarv Bumm]iYL_ N_/ / ﬁ»

ON/ OFF t the
Ot at_ G’

/™ Test Run Anomalies:




Unit Kuwie V.2
. ‘ ' Run # PR 4
A~ Date &/ L9 | i
: Technician A% S POGCID
Page 1 of M\
WST7-Form2-A, Rev 12/09

Woodstove Operating Data
Woodstove Data Sheet # 9A-1

Wood Data:  Kindling: A mix of the below grades

Size | Mill Grade .' Species
Test Fuel Q_)(\—} : :FO(T‘QES'}’G(&&, ﬁ*ﬁq SH ¢'5’?Tz. ngﬁ”‘ % g’g‘g

All grades WCLB Raules Unless otherwise noted

Warm Up Information: ,
. 1*Warm Up/Pre Burn Fuel Charge (7 -G S] - lbs) -added at__- - 0 XL}D
24 Warm Up Pre Burn Fuel Charge ((9.08U _ Ibs) added at 64 29
3™ Warm Up/Pre Burn Fuel Charge (8. &bl Ibs) addedat__[ O3 2. .
4" Warm Up/Pre Burn Fuel Charge (__ ___Ibs) added at v i
5% Warm Up/Pre Burn Fuel Charge Ibs) added at .
6® Warm Up/Pre Burn Fuel Charge Ibs) added at .
7% Warm Up/Pre Burn Fuel Charge (__- - Ibs) added at .
8% Warm Up/Pre Burn Fuel Charge (___._ Ibs) added at ’ .

o

The coals were scooped out of the stove immediately prior to adding the 8

~ pre burn/warm up fuel charge. The stove m ©,3 1bs. .S 1bs of hot coals
#=-.were put back in the stove. SOW v - ‘
All pre burn/warm up fuel pieces were either _————or 12, inches long. All pre

.. burn pieces/fuel charges were “ricked” in the stove. The pieces in the bottom layer in each rick
» contained: 7. pieces that were JZ.  inches long and were loaded flat and perpendicular
# ... tothe door. The pieces in the second layer in each rick were loaded on their side (edge)
* approximately parallel to the door and contained = pieces _/ 2 inches long. The third
layer (and fourth layer if present) was loaded flat, perpendicular to the door and contained
2)_ pieces | 2 inches long. The majority of the pieces in each rick were in the second
layer. (The loading directions indicate the direction of the longest dimension on each piece
relative to the loading door opening.) “Thin 4 {QCCJL \{\v'@{, =2 jgcs _

- SE .
2 1A b= L‘Q’"at‘w y; L) e Qté’




Unit kit V13
Run # E*Pft"f
Date ¢ f L9 } fi=
Technician AYA o B& 200
Page 2 of ““
WST7-Form 2A, Rev 12/09

Wood Stove Operating Data
. Wood Stove Data Sheet #9A-2
‘Warm Up Information (cont.):

Each warm up/preburn fuel charge was ricked in exactly (as much as possible) the same
manner. The physical arrangement and alignment of the pieces in each rick was designed to
accomplish three (3) things: (1) The bottom layer was nestled firmly into the coal bed and was as
close to being level with the bottom of the stove as possible, thus providing a stable loading
platform for the rest of the rick, keeping it in a ricked state (as opposed to a collapsed or fallen
down state) until the rick reached the charcoal stage and sags or collapses of its own accord. (2)
It enhances the flow of primary air through the ricked preburn fuel charge, for the primary air
would flow through the spaces between the pieces in the first layer and then up through the
spaces between the pieces in the second, third and, if present fourth layers. (3) It maximized, as
much as possible, the surface to volume ratio of each preburn fuel charge, thereby allowing the
fire immediate access to as much wood surface as possible and, thereby, insuring uniform
charcoalization. All three of these enhance combustion and so get the stove hot as quickly as*
possible during the warm up period, thereby maximizing the amount of heat (BTU's) stored in
the stove. For this stove, the thermal storage was monitored using the _T0D LD
i e .. .. surfacetemperature (s) and the peak value (s) obtained were JOQ S °F o945

0
] ]
] I ]
{> m —
]
L] -]
1 o .
Front View ' - Top View

The arrows indigate the direction of the air flow through the rick. Note: The top and
bottom layers may be offset : : ‘

: ‘ "/ . :
The primary air was adjusted to the run setting of 1 o0 0PCe 4,5 Ibs above
the upper charcoal bed weight. ! :




Unit: w3

A - Run#: BPRh T

N | Date: + ] 171 119
Woodstove Operating Data Technician: A e f B L6
Woodstove Data Sheet #9A-3 Page 3 of &

WST5-Form2, Rev 12/09

Addmonal Comments Test Start Sequence @T’W{\Q_Qt, Fw\", Q’Sf\‘(l
e Ph to wide O en (B Qp&m@,.i_ deote,

(?m?aaé?d@ cﬁw\mé cm%m% Do, AR

LPED (2D (losed ddee <.N

Total Elapsed Time: l ?«f
Photo Taken @: AV 315

Test Fuel Charge TLoading Information:

Test Fuel Charge and Loading Sequence Diagram

e | & 4X 45 L

' 2X4's: 1 B, H
T : kﬂ : Loading Sequence: 1, 2, 33“5
L.MJ . Driest PesinLoad___§ ! .

Loaded the test fuel charge on an essentially level. Mmed /Y)@,Al [28A3)

coal bed in appearance, ¢ olor and temperature) for a m e "\ __burn rate.

\ o Ut Ve é@ b ¥ e

Ny F\;& - .4 tu—é pfé%r A-WJF “!‘w
31850 Fr S0 S0,
1o Serondord @;ﬁi i ms;? ,r

CICTS N a Y
”\ /1) c},%émé WW1LQ“WM —io AN ﬂﬁ%@ﬁ

g’x.LDO PQ’”Q-'
('}..,QQ opw\)




©oUnit fcum,@y VC,~
Run # EPA. &t
, Date_4-/ 19 (70
- Technician éﬁn« ‘
Page of
WST5- Formf Rev10/

WOODSTOVE OPERATING DATA
WOODSTOVE DATA SHEET #9A-4

Additional Comments: 'rg'@g ' ) meﬂWO{}\ﬁg“
pochd of noals wn Bond™ of he bPAD Wha
VC ¢ 4o b 4 necenCony F,&M @a}%\*% H
uadsth o 0% ha Wwed X9 NN
m%@fﬁf Y .46 / |62 W auréf folonee ©

oo

e 353/?H Can ballamee

f’l 26 18,08/, W |

15132, m}i ifﬁkﬂwm Vel %«ﬂ@f\?‘f\ﬁ% iug

| mw&’ﬁ S /Y\@‘“w&“*" AL, &;(3’ W%fgpdjmﬂ
2 gaed s

e term/ @ Lu‘?*f

HE s/ 1 SQN?é' /y%@;% Eﬁfiﬁgréﬁaj

é 3@ A’Ll’" w&“af\ #

P’%“”ﬁ o %M£§M$Wg
apwne = iy




Unit: t't,LW\J& \/,67

: Run: EVFR Y
Fuel Moisture Date:  + [191}&<2
Woodstove Test Data Sheet # 10 Technician: &IM,_~
WST1-Form7-Rev 7/10
” “Room Temperature: C29O °oF Correction Factor: _+ P+ Ohaus Range
~Note: Record readings to the nearest 0.1% moisture / Scale Check
Uncor Values are corrected for temperature:  Yes . 0.0001b.: 9.942
Time Test Fuel Moisture Readings Taken at: o944 Pﬁ ST 1.0 kg= 2 2204
Moisture Meter: Delmhorst Model: J-2000 SN: 34284 S. Okg- 1,026
Calibration-Checks: 12.0_| 3.9 MCSI 127 128 236 22.%
' Dimen Use | Top |Bottom | Side iicge = lomp - Tlece Ave
1 ol 185 6.9 |9+yo8 | 946% '
2 ' .
3 e 184 196 90,4 ]198850.8| 20633 |7
1 o | e7 (%S [19.538- 00.23% [~
S| 193 1223122 3luaa” | | #1900 |7
s ¥ |V 971G 95 ey T | 20.06% |
7 | | (690%™
8
o eAnes [T g [ Y 193 [[9%730.6 | 200067 [L¥4e
1 | 6.3 | 169 | 1&% |18823]) M L33 7 |37
12 Y T4 (194 ez | 00093 ¥ [ 02383 7 |4
wlpeom$s | T [ 152 [1ao | 194 [11.40040.8 | 20,000" gyan
1 | [ (Blean o
[16] —
7 [ExIS%as | T | 028 194 | 193 [2050030.6 (9130 TN/
18 Lﬁf?‘e‘f%ﬁ) | | {OIT ~Sparers
19 ~ ’
20 :
' Kindling . Pretest Fuel Test Load ~
% _Moisture —Dry Basis: q G (O'E?L %| B0 "}3% - % QO '958 /’%
% Moisture — Wet Basis: @{ ,OQ?) . % ]q \ [“}?& % 16, 875 Ay

To obtain Wet from Dry: 100 X % Dry Rdg.

=% Moisture, Wet Basis

100 + % Dry Rdg. o
N | | oy EeE |, 8.886 |hs, Q‘cca
Acceptable Ranges: 16-20% wet; 19-25% dry :
7 | ] ‘108\1 hs Tpe
Key For Use: K= Kind}ing P= Pretest Fuel T=Test fuel 3¢ §% 2, B RRl \ o {y .‘3 s
| T 4.940 lbs
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Unit: k&m& U. 3

Run# _j%%_”j
WOOD DENSITY DETERMIRATION Daters AN

WOODSTOVE TEST DATA SHEET #11 Technician:s flwwa
WsT2-formll-Rev 6/90

ax] s , 38 4 L5

Wood Plieces Nominal Dimensione:

Depth (D): “ 3., Bo cm
Wwidth (W) T B300 cn
Length (L}: 8,0(0(0 cm

: e cm

cm Length X = @H?S’ cm -~
g QQO chm .
Volume: 204, f’%@g cm3
: (b XWX L)

MOISTUREs . Room Tempervature: (22 OF Correctionmn Factor: 40 te

Uncorrected Meter Readings Corrected for temperature:Yes ¥o /

———

NOTE: Record moisture meter readinge to the nearest 0.3%

Uncor Cor Avg % Moisture (Dry) Lg 508 % -~
Top! e 140 % sug 7 Moisture (Wet) Mo B % -
Bottom: B 13,2~ %
Bide: { y A f QH Z e Scgle: Leveled In / out /
- R Zeroed: In ; Qut ;

Wét Weight: ’Hq:& g Dry Welghts ) ]?3))8 b4
7 Moisture Dried Basis: ‘QsO!fg Z . /

{1 - (Pry Wt £ Wet Wt}] X 100

: Date Time Tem -
Into Dryer F/19 /1o 1908 7§§D OF
Out of Dryer /24 ) 113-3 20 L—0OF
(Minimum Time in Dryerz 24 hrs.) Minimum Dryar Temp 100°C (212°F)

Density = E,E? é?@"‘f gig?g)zcm H ﬁg 3 g;cmS ,_/
e _kvVvolume

(dry wE)

Pellet Fuel Moisture Content -Determinstion

Tare Besgker Wr. % g

Wet Wt g - ‘ g = ' g
Gross Wet Wt. Tare Beaker Wt. HNet Wet Wt.

Gross Dry Is‘t.. Tare Beaker Wt. Het Dry Wt.

% Moisture Dried Baeis: Z
{1 - {Net Dry Wt 3 Net Wetr Wt.)] X 100 ,
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WST6-Form 8 Rev 12/09
Pre and Post Test Zero/Span Check

Woodstove Dat7 Sl}{aet #65 -1
Site: Myren: Consultmg Colville, WA  Date: / Analyte:__ CO,

Source: \‘CKW\Q‘%'* V:‘g _ Run #: FPG H

zeroCyl#: A=D1 6F Conc.00.0 %_CO, Cyl Press:. 202S  psi
Certified By: @Km , Date: & / A/ I/ 0 q

Span Cyl #: SX“‘ HSHI 2 Conc. L’Z;(o %_CO,_ Cyl Press:__| 600 psi

CertlﬁedBy m&%ﬁﬁ(ﬁ’iﬂk % Date: “”}Z-f!D

Analyzer: Make: Horiba _ Model: _PIR-2000 SN: _ 607024
Range:_ 0 -25.0% CO,  Analyzer Output: _0-1.0 v.
Flow: 1 5 SCFH Measured By: Rotameter:_X Flowmeter:

EPA Span Values-— 25.0% CO,
EPA Control Limits = +2.5% of 25.0% CO,=%* 0.625% CO,

Pre Run Audit: By: M mu’M\-\ Time: | [ |+ Temp: 50O °F

~

~ Audit Results ' . -
Point Expected Response Actual Response + Conc.
. A%
# Meter | DVM | % |Meter| DVM| % Difference
Span So0[,500 12,5 [50.0 |, s00 12949 =0, 2260 |-/ 64

Comments:

Post Run Audit: By: A mif et Time: |5 6 Temp: 8 L/ °F

Anudit Results
Point Expected Response | Actual Response + Conc.
4 : ~ . A%
Meter |[DVM | % |Meter| DVM| % Difference ‘
Zero : - 00.0 | 00.0 | 00.0 OQ,Q; 00 | cl| -\m,‘@q;gﬁ.{ | 4HO.2 6
Span 50,0 |1Se0 /25| 500 Soali® 0. ISF |~ [.3H

Comments:

e

+CONC. Difference = Act % - Exp (Std) %

Zero % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value

Span % Difference (A%) =Act % (ppm) —Exp % (me) X100
) Exp % (ppm) :




WST6-Form 10 Rev 12/09
Pre and Post Test Zero/Span Check
Woodstove Data Sheet # 15-3
? faro ~ Analyte:__CO

- Site: Myren Consulting, Colville, WA Date:
& Source: { WM \V ig Run #: "f
i Zero Cyl #: A (3‘ "q | Q“‘g" Conc.QQ._(L%& Cyl Press:__ 5D spm
' Certified By: @?ﬁ S Date: ‘ } Hi@%
Span Cyl # S g "“"3& YD Conc. ﬁa& Cyl Press 166070 ps1

Certified By:_Mathecen ™3 7 GnS Dater 4 J 24D
Analyzer: Make: Horiba  Model: _Mexa 311 GE SN: _ _GE-30075
Range:_ 0 - 10.0% CO (0-5.0% CO)  Analyzer Output: _ 0-1.0 .
Flow: 1.5 SCFH_  Measured By: Rotameter:_X  Flowmeter:

EPA Span Values= 5.0% CO
EPA Control Limits = +£2.5% of 5.0% CO ==£0.125% CO

Pre Run Audit: By: f\' \ b {d\\/&/&/&z\ Time: [ [ H" Temp: 5O °F

Audit Results
Point Expected Response Actual Response + Conec.
N # |Meter| DVM| % |Meter| DVM| % |  Difference AT
” | Zero 00.0 | 000 | 00.0 |O.000|.00000u5¢| 1006655 4043
Span 2,85] 1285|285 2506|188 aseot —0,0H9LY 85

Comments:

|Post Run Audit: By: /t)% (Y\UM\A | Timeé: ]S2 b Temp: g‘“‘ll °F |

Audit Results
e |Point ____________ | Expected Response | Actual Response £Come._ | i ., -—
| Meter [DVM | % |Meter|DVM| % |  Difference A%
Zero 00.0 | .000 | 00.0 | O DO/, 00} L01A4 "J’@;Ol(aQ“f +@3¢f
Span 2.55 |25 2%% 2.¢) |25 b —0.0883S |-348
Comments:

+CONC. Difference= Act % - Exp (Std) %

Zero % Difference(A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value

Span % Difference (A%)=Act % (ppm) —Exp % (ppm) X 100
Exp % (ppm) :




Unit: k AR gié

Run: B2 & 1

Date: =/ =]
Technicians: AW = g3 @é’“
' WST6-Form3, Rev 12/09 '

Quality Checks

Woodstove Data Sheet #16
Ambient = Tr: | | ____°F T/C # 30:
Thermocouple Check (at ambient): TIC#1: —— °F; TIC#2: ©2Z,L°F
TIC#3:  (20.0 °F; TIC#H4: (O o °F; T/IC#5:_ . (f, [ °F;
T/ICH#6: Gl 2o °F; T/IC#T:__ Gl 1 °F; TIC#8:___ &S °F;
TIC#9: & 1S °F; T/IC#10: { §.S °F; T/C#11:__ { z;io °F
TIC#12: b2 8B °F; TIC#13: & 1.5 °F; TIC#14:__{ 2.2 °F;
TIC#15:_ (ol F  °F; TiIc#16: 6O °F;, TIC#17: @ B o
TIC#18: bO.b  °F; TIC#19:  ~=7 oF; T/C#20:_ °F;
T/IC#21: = °F;  T/C#22: -~ °F; T/C#23:-—-—  °Fj -
TIC#24:_ .__°F; T/C #25: oF; T/C#26: °F;
Comments R ' -

Thermocouple Readout Pretest Zero/Span Check and Calibration:  — ~ :
Zero | Adj Post Test Check %Difference

(0°F): ‘,"Oaé °F to: ™ O°F Zero (0°F): @_.C? oF _+O, 20D
.Span - . Adj Span

(2000°F): 2000, °F to:___~—— _ °F (2000°F):_Z2003 .S °F 40O | "7/ .
(Allowable % Difference = 1.5%. Use Formulas on Woodstove Data Sheet #15 to calculate %-

Difference, % Diﬁérence calculated in degrees absolute.)
' Thermocouple Readout Pretest Linearity Check

Caoor- 2925

0F= =~ (O °F 200F= PO O op,

600°F = ,LO [+ F °F; 800°F=__ B0 1§ °F; 1000°F=_(©0/, O _°F
1200°F = | |98.F °F; 1400°F = 13 92. 8 °F;  1600°F = 140@3 oF
1800°F = 1809.6 = 2000°F = 2090.&5 _°F |
Combustion Gas (CO;, O, CO) Train Leak Check: Pre %’R‘? Post (%R P
‘Draft_(Stauc) Guage Zero Check: ‘ Pre ;4 Post {y i,(/

Secale Check Pre (Wt.i's): ~ STA7 - 8429 = S0 /é}s /6’0 Jhis =
Post (Whit's): = 5L —~ 5452 =Sp ] 1:\5/50 Jhs = 1@

Stack Cleaned Priortothe Run: Yes ~ No__ 1.// :

Tunnel Cleaned Prior to theRun: Yes_  No !/
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MS G-I R PR ]

Date: [ 5 12 K s

Page + of b Revs/10

7N Method 5G Particulate Sampling Data
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Filter: d 09\3@ g /,.
Filter: . pra— P Feolelhilll '
e : R fag -
Beakers: -DOL5  g- ooo\’?)\ g= - D 28
Total Catch Blank Resxdue Value S
| | TotalCateh= 02088 ¢ 7




Unit: H“Vﬁ’ﬁ’ Vrz

Run# EPR |

Date: +/ 13 /19
Technician: ANA_ PO (- o £

WST6-Forml, Rev 5/10

‘I\/Iisc'ellaneous Test Data
Woodstove Data Sheet #8

Useable Firebox Dimensions: See OC Section Useable Volume: { vggtg ft3

Dilution Tunnel Draft (If Applicable):Start: (.09 Stop:_©,000 Avg: OO0 _in H,0
Test ChamberAirVelocity: |©  start; 1L Stop: Avg: I ft./m.
WetBulb/ Start:  WB: 50 oF DB B F % AmbMoisture:_£-{O  wrmr
Dry Bulb  Stop:  WB: &%+  °F DB: J0 °F % Amb Moisture: l IO - %RH: 44
X Ambient Moisture(@%Vol) = 1O % X Relative Humidty (%RH) = 42,59,

Empty Stove Wt: - g;q )[  Ibs.
Empty Stove Wt with Stack (inc oil seal)  Wet: Syl f;? lbs. Dry: 5420 Ibs.
Empty Stove Wt with Stack and Ash Ash: ) Ibs. Total: ® 432, O Ibs.
Kindling Wt. Papér: Bl Ibs.  Wood: Z N Ibs. Total: R, L{’ " Ibs.
Pre Burn Fuel Wt._10, L8 # 1.878 + Q.23 Total_ 23,87 b —
Total Kindling and Pre Burn Fuel Wt.____r 31w 7
Coal Bed Wtlbs: Range( 24 - Q.0 ) MY -SU4H4 D 1bs Actual:_. 24 Ibs. v
Allowable Amount of Chardo al That Can Be Removed: _ S99 2
Coal Bed Wt Range[ 047+ 9.0 /2] 25= 0,500  Ibs
_ Upper Wt. Lower Wt. P | : . ,
Test Fuel Wt-Ibs:Ideal 10, Ibs. Range: #,9— 9.2 Ibs. Actual:_ q’l TAX Ibs.
Test Fuel Size (pcs.) (.75 x 1.5 x 5 Flanges): Y pes._ 1HHS s
2x4'sx 13.@73 ” Q | Pes. G y ) (.. C , Ibs. 92:}?‘7" %
4x4'sx 15.@:)5 7 \ ~_ Pes. 3, QS(@ Ibs. 3‘9’, 22,:3 % :
Est. Drygé%m%gtsgg/}m Q.82 (981017295 yxs0—  A00E{ -~
w 22046 ) M9 pry Bum Rate gKg/}h) _~

Est EPA Heat Output (HOg)(Avg BTUS/HR)(19,140) X (3 x D.00FY = DU, 20 & _

| ' : 100 EPA Heat Output (Oz)BTU's/Hr




Stove Operating Data Unit: \'CQM 3 V.3

Woodstove Test Data Sheet #9 Run: @R 1
Cold Start - High Burn Date: 3 / = / 10 _ __
: ' : ' Techmcmn(s). 4w A 2P % @&"
Fire Started: |0 ;0] ' Data Sheet#9 - Rev 1/98-Pg5 - -

Warm up-and Preburn: Primary Air: Wide open from ignition until the start of
the test. At the run setting of wide open until the start of the test. High burn.

Secondary Air: No Gﬁ}’rﬁ'ﬂ: E. N ﬂ/‘ﬁ‘wﬁy Qf‘ Q‘?’ﬁ%é

Zrp oty

Secondary BurnAE®E Bypass: &~ i é‘

Charcoal Bed Preparation: Broke up, raked and leveled the coal bed prior to the
addition of each warm up/pre burn fuel charge. Starting |’ 27) '
before the start of the test, broke up, raked and leveled the coal bed. In stove for

3 l ~ seconds.

Test: Door wide-open during loading I _ min H sec, then

7

Primary Air: Wlde open from the start of the test (0:00) until the end of the test.
High Burn. .

.SecondarYAir: Nfa G‘:‘T\%‘(‘CES, N %JM% 5

Secondary Burn/A@&# Bypass: é‘}{j g‘w

Fan 1}?1 @,ﬁurmg the warm u N/ OFF L"S’\ durmg tlte preburn,
OFF atThe start of‘_the ’gﬁst ON/OFE - .
13 H 3 e at 10 mmutes into the test, ON/OFF for the rest of the test.

Test Run Anomahes M L,




Unit kWM«‘&-— V.S
Run# R !
Date &/ 12 ] Ii>
Technician ATW TBL POG— iy
"Page 1 of % i o
WST7-Form2-A, Rev 12/09

Woodstove Operating Data
Woodstove Data Sheet # 9A-1

Wood Data:  Kindling: A mix of the below grades

Size ' ,Mﬂlm Grade
PreBum_ _  |gxX4  Menvke Tpcomb Sid# BETRAR | |
Test Fuel ax Y Nasrke Tacond | B2,5% *?‘?’FZ.
| Y Y " i CEIR2L R ok

- All grades WCLB Rules Unless otherwise noted

Warm Up Information: ' , - .

1 Warm Up/Pre Burn Fuel Charge (_|(). [s(Z 1bs) added at 10,15

2™ Warm Up Pre Burn Fuel Charge (_ 3 :42% 1bs) added at |08 .
| H & .

3" Warm Up/Pre Burn Fuel Charge (_ (. 23X Ibs) added at i
4® Warm Up/Pre Burn Fuel Charge (_ Ibs) added at
5% Warm Up/Pre Burn Fuel Charge ( Ibs) added at. .,
62 Warm Up/Pre Burn Fuel Charge ( Ibs) added at .

7% Warm Up/Pre Burn Fuel Charge (__ lbs) added at .

8® Warm Up/Pre Burn Fuel Charge (__- Ibs) added at

The coals were scooped out 6f the stove immediately prior to adding the )} j ;"} iv(“fi
pre burn/warm up fuel charge. The stove®Bt_ O 2, Ibs.- /.5 Ibs of hot coals
were put back in the stove. ﬁ Y : '

All pre burn/warm up fuel pieces were either \Q or | b inches long. All pre
burn pieces/fuel charges were “ricked” in the stove. The pieces in the bottom layer in each rick
contained a pieces that were __! 21 inches long and were loaded flat and perpendicular
to the door. The pieces in the second layer in each rick were loaded on their side (edge)
approximately parallel to the door and contained 17[ .pieces _/ 22 _inches long. The third

» Ia§\er (and fourth layer if present) was loaded flat, perpendicular to the door and contained

pieces l 2 inches long. The majority of the pieces in each rick were in the second
layer. (The loading directions indicate the direction of the longest dimension on each piece
relative to the loading door opening.) ‘ . : .




Unit i V13

Run# ¢k !
Date + f 13 /¢ | |
Technician_ R S R&  Plhly C%
Page2  of 5€

WST7-Form 2A, Rev 12/09

Wood Stove Operating Data
. Wood Stove Data Sheet #9A-2

Warm Up Information (cont.):

Each warm up/preburn fuel charge was ricked in exactly (as much as possible) the same
manner. The physical arrangement and alignment of the pieces in each rick was designed to
accomplish three (3) things: (1) The bottom layer was pestled firmly into the coal bed and was as
close to being level with the bottom of the stove as possible, thus providing a stable loading
platform for: the rest of the rick, keeping it in a ricked state (as opposed to a collapsed or fallen
down state) until the rick reached the charcoal stage and sags or collapses of its own accord. (2)
It enhances the flow of primary air through the ricked preburn fuel charge, for the primary air
would flow through the spaces between the pieces in the first layer and then up through the
spaces between the pieces in the second, third and, if present fourth layers. (3) It maximized, as
much as possible, the surface to volume ratio of each preburn fuel charge, thereby allowing the
fire immediate access to as much wood surface as possible and, thereby, insuring uniform
charcoalization. All three of these enhance combustion and so get the stove hot as quickly 4s*
possible during the warm up period, thereby maximizing the amount of heat (BTU's) stored in
the stove. For this stove, the thermal storage was monitored using the IO (HY S
surface temperature (s) and the peak value (s) obtained were |08 °F [0o3-

4
[] ]
] : e
{} - . -
] | l_—_l >
[ ]
T i
Front View . : i Top View

The arrows indigate the direction of the air flow through the rick. Note: The top and
bottom layers may be offset -

The primary air was adjusted to the run settiﬁg of Wi &Q,OQE: § 8, L{ 1bs above
the upper charcoal bed weight. ' ' ~ .




Unit: \‘(DLWWL Vrg

5 - Run #: BBk |
~ - '
Date: ¢ } (3 | 12
Woodstove Operating Data Technician: AV e f B
Woodstove Data Sheet #9A-3 Page_3 of %

WSTS-Form2, , Rev 12/09

Additional Comments: Test Start Sequence: @ Taned "r?cxm %
@OPLM Do FWSZ g&w@ ceols
9"‘“’ @‘”f m closed dese et

\t a e d, .

Total Elapsed Time: 1%
Photo Taken @: |4 O -

Test Fuel Charge Loading Information:

Test Fuel Charge and Loading Sequence Diagram

SN - o 3 _ EUQ 3 _of Stove View
- e % | Axas__ L -
: o 2X4'%s: ¢ 1%, 2 :

- . Loading Sequence: 1, 2 ; E;*‘f

-3 Driest Pesin Load___t, &

Loaded the test fuel charge on an essentially level, 'maL‘ U T‘D fl‘\M«) (sized Wx&o @,3-@

coal bed (in appearance, color and temperature) for a H burn rate.

D u?uﬁ\ v0eS (D QQ%P &1"31‘3—«@
N @ Shero@ 1145, S reon il (3

ean ?W@P’Mw cf:ﬁf\éf pes 2 "{”ou\d,%'uwf” |
/LéfWPamj“éfiwmd_ﬁ ? | 6—3 |

S0 \‘“CLN\ Ow




Unit: leuwae V, 3

Run: €0/ !
Fuel Moisture Date:_ +| 13 Tro
Woodstove Test Data Sheet # 10 Technician: 47TM
’ Y WSTI1-Form7-Rev 1/10
~~ Room Tempemature: G4, S oF Correction Factor:_+ U 4§ Seale
Note: Record readings to the nearest 0.1% moistare 0 s O 0
Uncor Values are comrected for temperature: Yes . No_ v ~ OG.000i8: —49-—6—-“-
Time Test Fuel Moisture Readings Taken at; 0945 ,2_2.2_11__!5
Moisture Meter: Delmhorst Model: J-2000  SN: 34284 < 1,02k b
Calibration Checks: 12.0_J2/0 MCS-1: 128 1.8 237 938 “3

P; Dimeg Use 1 Top | Botiom | Side ;f:&ﬂ Pjif:ce Avg A

1] Boee, K 183 |88 | 80 [ous 8850 7

2 L

3 iAXM =B P w9 /g7 o0l [oMS  J0BSD ~

41 | 23 RS |22 22,385 —

5 9.2 122 1225 | | 91,350 —

6 N /o {go 1171155 |V 9.950 —
L7 ' (G4, 932 ) —

9

10 R :

naxu- 2BMT | 1006 log [y s 22 4y — MBSZ
12 } 209 {19 F 119 ¢ ) 20,350 < |L.to&
13 < Doz | 222|106 20, 1z ~1l.432_
14 g 1 .
5| Yx-REK T | T 119 |+ [IBB] ¥ e d
— - —— ,

18 S LS pes)| T [1V90 1188 [ %04 [rone 7 169s0 7 u#d
2 . 1 [0rr_Specers )

20 — ‘A

' | =% - Kindling : | Pretest Fuel ] Test Load :
% Moistre —Dry Basis: | R39S0 % 7 | 91 23325 % | 21,0582 5%f
% Moistore — Wet Basis: | 0,415 %~ 19.519Y % ~ | \1,29¢ %]

W )

To obtain Wet from Dry: - 100X % DIvRAE. - o Moic WetBas
| 100+%DryRdg. o Basis |
2 'Acceptable Ranges: 16-20%wet; 19-25%dry : | -10.,0% Eﬁ:‘ - E .

- ??2@ s
3, ‘?‘19\7&» IE}

N L wwMask 4-Gg2  lbs

Key For Use: K=Kindling P= Pretest Fuel T=Test fuel

e
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Unit: k&mfbﬁg V.3

Run#: s
W0OOD DERSITY DETERMINATION Date: ;; (A 7 DJ

WOODSTOVE TEST DATA SHEET #11 Technician:_ NP _
¥WsT2-formll-Rev 6/90

2XM | |
Wood Piece: Nominal Dimensions: ﬁfs X S % /;5
Depth (D): + 3,6?\ cm
Width (W): | B.bbS cm

Length {(L}:

Length X = 8.,%5 F‘?‘S cn ~
Volume: QQ(O,LIO[L cm3. ~

(DX W X L) .
HOISTURE: . Eoom Temperature: A S ,é OF Correction Factor: 4‘@:‘4#
Uncorrected Meter Readings Corrected for temperature:Yes No l/

NOTE: Record moisture meter readings to the nearest 0.5%

Uncor | Cor Avg % Moisture (Dry) IS,0%9°% 4
Top: \gll "% . Aug % Moisture (Wet) L%Ocrq %

Ny
Bottom: - l\‘\vq % / —/
Side: m {3»? Z Scale: Leveled In : Ount v
Zerped: In Qut

. Y /\
X xtt{;b’é‘& '/;.%‘\L\\»\ » R ———
Vet Weighta Lg’}! Lg Dry Heighj:/t ' ﬂ?ﬁ«“f b4

% Moisture Dried Basis: li,vgﬂ Z
{1 - (Pry Wt > Wet Wt}] X 100

+

Date Time

Into Dryer x e O 2022 _ /)&@OF
Out of Dryer 2/2%/)D . M i_i 207
(Minimum Time in Pryer: 24 hre.} Minimum Bryer Temp 1009¢ (Z12CF)}

Dengity = '%m{"’{ g 3T R qgcm:‘} =OL\"}'OL g/em3

dry wt) '(vclume)

Pellet Fuel Moisture Content Determination

Tare Besker Wt. = , £

Wet Wt g - g = g
. Gross Wet Wr. Tare Beaker Wt. Het Wet Wt.
Dry.Wt: . g - . g = £
| ~Gross Dry Wt. "Tare Beaker Wt. NRet Dry Wt.

% Moisture Dried Basie:
{1 - {Net Dry Wt : Net Wet Wt. Y] X 100




cnl
o
G017
3 007
S¢
0¢
- Sf
0¢
_ Sl
1 0
T LN | | | - st
L IT) 0T G| el | IO | SSh PG 1S [ 87l a L | reh] [~ |2 el o
N e [OUUN, U] 3GOXJ r. . _ B VA
\@ 9'\G%) 4V puuny, SNk AT 1S |90k [hA) B82S | S22 Shi| %h| || Shhs|zh | S
T (587 TN LS| bSIT] 4117 G616 | 689 | 19k [JhE| T | hPES| 9r | ©
5 v - @ﬁm@ QT L | QRGT | ST SO0 | 369 €A 39| &58| 07| T |9 hhS | zz | S
28] - DhS?) ORI CL [ 098] [ Co// | QTh |87 S bl 5990700 | [bh| %~ [ 8 hk 8T | o
IV QO IN('EET) MO hE | 2ph (2187 | €ES TR2T1€953] 5991950 |15 9) © |QShSC T | st
e uo poumy, sdumg IS0 L [ TE9] [£9z/ | 83€ | DP)[hUS [cs7)|28q]| 35| &7 |9'Shsi 4] | o
_— peumedgsxozdeny | |1a)l| €& | S04 (| 85/ | RS [Ch7)|bbh |89 £ QR% MIEREEPRIE
—7 poyspyong| LU L | L) L0 | S8 | &52)| 0bh | T1°) LG 0h9) [T .m_r\ummm g9 o
WIW T wewopwny]  ISROZN TL | Q)9)] | ASQ[ | &b | HIVEbR| 20T |0kI] 0,3 RIS
— Vb1l YQ ued RO 1 \QSST E9B | TTH (|37 CeS| B IEDI0L) |2 ] [2'S5| 45 0
PSYT) IV IS TV ALepuoddg 080" -t | BERI | & | ICh |=2AD43S| 07| 9 h& Qma\ NAGNES AR
M) R VRS av A SO/ L 1Soh/ [ hbdt | v b B [C7)| B £S7] [ThE | 00 80T S]]
spuomuo)) opeyg | dunay, [ondepe) | xoqoay| wopog| opis| woeg| opis| doL| yowg| e | IqSeA | umy,
wooy WG .7 LEL | NYI| eamg| | wmg| opag| Pyuly
1 uQXog 10H & I 0f 6 8 L 9 S v € #/L

A SH, 1% '§C umssaaq oxe
O o s cimouspioont TR w1 s wini

D@Q&Ox%ﬁlWA \kmn e m.‘ i\ g)ﬁﬁ‘— 3ran eje(f wIng 21J - .

( ( (




. \."l’l’r/
T —— x Ty e

USBITAGIE @@ﬁgﬂ&wﬁzw SYELII 0] ooy

SE18er| 92 | OL | 95 | TE| bV LV 521/ 15001 QIR A b9T | OIS COT ML | €hls
Jeicer |9 | £ [ RE | 90v |91 | IR [ +£2E1 [ SO0 T9h [ ]+9 %QC JTE ] FOXT aF | os

xkleae| a< | H | EE | 9b | 2T HET XS] | TRl [ 6¢E | €19 QOC [ OV | BRE 1SS e
T B0 9C |TE |5 | hO BV SL | TSkl |85 <ok |2 | &bl [ | 76| 28| o

TENTY 9V eL | & [ DI B TRST | Oh][| €9k | 9971 £Oh [£aL [CAL €0 &
P Bl 9e | b |+t & | ZITIOCT] pL | Shl | b/l | Beh | 9577 | 82k | 887 [ Cedl [ 2] e

9| ehy 9 | St [ E1 O T pe| 9P9] | b0 | BCh | 5% | QBh | &t9)] 81011 e/ |«
Fe| 8he| ) E | S+ | L e [ ECO|Ce/| 7t | 00 | [F0T| ESh | 85| FER | €99)| ) bb|ad o
S bl 9. Sk | T 19T 1Cel | bl | £SS( | 9201 8htl 9€9 | SEh| £S5 £ IDEE] | s
SE 6| 9¢ | _SE | T [e¥C |0/ 2| 9Ih | 99h | £Th | Oh%1| €th | 57| 2b3]46 |a
HEUL | 98 149 | 9| JIC|EC/| 2| BSIT T Ieh | bbh | S89 | SRG | 97| S 155 s

el e hS 19 | .S | ORCIC// et | Byl |1 | FER | 29| TS| 129 | G 185 o

Al#l Ll#l o | s | v € | Tk | o | 6 s# | o | s v & vl
Nmm: w%m% my. | wma Mwmsm sepy | mr | quy wmg 7| xoquug| womog | e weg | qer|  dog Ly,
(£ DN(ATE) . . | 1R . .|
LR LAl 19 R ThIOTT Gl - 1578 mrm, T8 ShS % ¢
b9 €I} AN N LN ¢ 1 2T1079hG| &5l o
QO +£Ih 2eh 20 [200' 18 ISTAsoh ] R TE[ 9 0S| 8] o
crd-| HO5 [0S0 [0 L[l - [ATHGEE' T W | ST RS 8| o
TG~ e |\MU OV =90 [ AR [p&I[bQ T WO [oSEl |ORENES | (60 1 ThS[ ¢ ] e
IO ELC o | LGS AT AT R (ST b SE R EhG | & o
br('-| 245 - S Qg (AT [PK Tekh] SR b 4R R| 9°8% <1 |«
O8F-| -£hS o e ME D |G TRl W MBI 0TE S| S76hT 87 | o
Q80 ~| )G | 7 LebPETIRE el LR MB 2 T1E°9|.5 0S5 (90 o
O | LS G : RIAETAEIAIEE ) %\,d VRN
[0~ e S| NONEH & 0| (LDLS1] 507 679 V0|88 Q1240 €SS 96 o
90~ ATk | 0 (W e |@or) 9| Fa™ bS] SIS O | £1| 0S| 8l
o | auny sojop. rg %l & | % | A % | A [eamp|gr| W &l
Xug : KAwedg 58O 0d| 00 ‘0 0| 00| 0D | wwg| sq ofeag sumy,

SV =& aar WLV Aqumagourw S'T ®) smojq sen g "¢ *Epamssoig ompwiorey TS AW IV —C 275 7\ PUgIsoL
. A Jolgl 01/ gy /4 A i m N @ijv_ Ly %Esﬁmﬁﬁoﬁm ﬁ 30 WIA



ODAINIGITIONS <9) (1) 3598 S SE) i bre

. A\ms(ml, 133 =000 .
a1 LIV | ARG U0 D 735 Mﬂ%@@\
O[] IOFS| GE| SYTITE | 19 | LS [EIE| S S L | 2T Q&%%\,%AG% CASTAAS 2 o0l
8919 | -S| IC | ECC[ I [ &9| b Licl ol | & £ [68 | 858 | pge | 05| 0S| €15|TCS |5 e [
V_ | 7¢ |2eC|9E [T ILE [ bic|e0/ [T |seh [9ag Ebg | 2SO | LIS [FES[ 28 [ oo

9 | £2C | T B9 £C[CCll ol [SET 01 902 [ 9be T T2 205 | S |IRS <7

7= |0l [T | b9 LT IGCCIhUI | HE [ bb [ 185 [O0h T RIS (S 1] 7TES 2] (o6
e | 901 9C 59 | Le | Ee[ Ml SLT FSh 90| TOR| £)[ SIS 09| sasle T,
T | pCLI9E | BT -LSord 0| FL| bEb [ Seh tOh| heq| TES|ShI|C 27 a0 [ o
¢ | hCC 9149 [ S | QI[R0T| €£ | L5807 [Q01] b0k | <€) bES] 859|S ST .,

7 L =ECl98 |l The TSl (1] bl [T ee/ Esal [ bok e hI e ot feat lge
Je | TPl 9e | QLT L2108 [/T] 22| aTeT [0s0]| 21k | oh7 [oresl 6E 1t feo T

A\

59
S AR AR A RIA LA CTCT [E9Q0| St [0S7T |SES 87 [SFE|T
oTH 614 8 . | LU | 9T | SW | vk | e | o | 1w | o 64 | 8# th | o | st | v | €D v
| 1 iy | | oo | | w50 | m | amy | wng e | soqoms | wonont | s | oo yo1| dog | ommy |
ST
b Not™ PEEEIST ISELE] T | [ FHE| 32 o
)N e APEETST) AT TO T T S F RS %0 [y
) 3 oe” PGPSl ST T [ | hhG | 2 [,
SSTLeSE A M e S I R RN R RIS EAP
SO RIS O N T 2 O 2 SIS TR RRS [ @ [,
ST & | N XG2S e W SR RS Y .
bs9'- 1 & | 00l P DR R RTOTS] ARSI T [ B whS]80 [,
PO S | RSN EE R ok | T 1 8T (O ShSTsanl,
h20-1Seh | | | e KA R e R D s R R RS
LSW'-| CED 1 . AN N N e e R A G e
- BoTionn [ A TOIST | e o (TS S| g
ORI &mm.._. o i arm ’ wBoZ#b...u&O g % | A % A .x. A sy | @ M @ MM
g 84d | apm | aEd ®D | 00] 00| *0| o] 00| 00| wmg | sqq S owry,
ng IWQ& REN «ﬁ.«x (s)uerormoay, S'1® smopg sen 3q, 7, ‘K amssaig omeworey - C PIARAY ;HSQV M PUH 1S9,
| éﬂﬁ uny S / m/‘ I = rq Ahlﬁ A z¢<$;mv._ N (\M MONmﬁunmSonﬂwnnﬁf D WA -
(



WST6-Form 8§ Rev 12/09
Pre and Post Test Zero/Span Check :

Woodstove Data Sheet, #65—
Site: Myren Consultmg Colvilie, WA Date 7 / Analyte:__ CO,

Source: ‘(V\ WA B Vt_ﬁ ‘ Run #: pr} )
Zero Cyl #: Aﬂ"’ Qf é? Conc.00.0 %_CO, Cyl Press: 0 HQ psi
Certified By: @K@é‘:& . Date: 5/ ”/0 Cf

Span Cyl#: S X~ HS Y Conc. 1A %.cO, CylPress: 1600 psi
Certified By:_{Y) &J’ﬂesm f?ﬁst_._ pate MPZ[1O

Analyzer: Make: Horiba  Model: PIR-2000 SN:_607024 '

Range:_ 0 -25.0% CO,  Analyzer Output: 0-1.0 wv.

Flow: 1 5 SCFH Measured By: Rotameter: X  Flowmeter:
EPA Span Values— 25 0% CO,

EPA Control Limits = £2.5% of 25.0% CO; =% 0.625% CO;

Pre Run Audit: By: - L\;QTT ‘N\jw ' Time:, ]10(9 Temp: L8 °F
_ Audit Results : | .

Point 4 _ Expectéd Response | Actual Response + Conc. o

# Meter | DVM | % |Meter| DVM| % Difference A%
Zero 00.0 | 00.0 | 00.0 |0 | 000 oSS |+C.OLLSS +0.9%
Span So0|,500 12,5 |20.¢ |,50M 24924 ~0. 10 -0.8S
Comments:

Post Run Audit: By: AT, My Time:, !5 2F Temp: 7O °F
-/ Audit Results |
Point Expected Response | Actual Response + Conc. '

# | Veter [DVM| % |Meter| DVM]| % |  Difference | 4%
Zero 00.0 | 00.0 | 00.0 |00 | oo WSS +0.0LLSS | HO.AF
Span S0,0 |15¢o /;5 505 | .SOE |hSHL wO.cQ)g? -0,k
Comments: '

+CONC. Difference = Act % - Exp (Std) %

Zero % Difference (A%) = Act % (ppm) — Exp % (DDmLX 100
Full Scale Value

Span % Difference (A%) =Act % (ppm) — Exp % (ppm) X100
' Exp % (ppm) :




WST6-Form 10 Rev 12/09
Pre and Post Test Zero/Span Check

Woodstove Data Shegt # 15-3
$‘/L‘g, 12 Analyte:_ CO

. Site: Myren Consulting, Colville, WA Date:
Source: KL&M#@" ug% Rﬁn #: l
Zero Cyl #: A n‘ "‘q | Q-@” Conec.00.0 %_CO Cyl Press: O psi
. Certified By: @‘)ﬁm Date: S’jﬂj@%
Span Cyl # & Y -UEYID  Conc ﬁ&ﬁ_@_ Cyl Press: _lbo®  psi
_ Certified By: i"\mﬁ*@ﬂ% T Gns Date: 1}/ il}:‘iﬁ_

- Analyzer: Make: Horiba  Model: Mexa 311 GE SN: _ GE-30075
Range:_0-10.0% CO (0 - 5.0% CO)  Analyzer Output: _ 0—-1.0 .
Flow: 1.5 SCEH  Measured By: Rotameter: X Flowmeter:

EPA Span Values= 5.0% CO
EPA Control Limits = +2.5% of 5.0% CO ==+0.125% CO

" |Pre Run Audit: By: AW ‘1\{\5{?@‘\\ Time: 120 Temp: &4 F
i Audit Results '
~ |Point Expected Response Actual Response + Conc. A

| # Meter | DVM | % |Meter| DVYM| % Difference
Zero 00.0 | .000 | 00.0 [0,00 [ 000 [OHY +O.O0F 6 +0., 14
Span 5,88 155|268 26¢ |,46Y 184804 =0 .0 sq 2. '-'Q\SB
Comments:
Post Run Audit: By: A ST My : Time: [S$23— Temp: 7O °F

Y Audit Results

Point Expected Response | Actual Response + Conc..

| * Meter |DVM| % |Meter DVM| %  Difference A%
Zero 00.0 | .000 | 00.0 | 0.80 | 00| ook 40 .00HG | +O Y
Spmm  |2.55 |,26%| 2.9% 2.53 |.25Z28%0 -0 OHYF [~ 3.0
Comments: AR

~CONC. Difference= Act % - Exp (Std) %

/™ Zero % Difference(A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value )

Span % Difference (A%)=Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm) .




Unit: k (A R U\é

Run: BB A

Date: =/ [
Technicians:_ AW 2 25 0~
: WST6-Form3, Rev 12/09

Quality Checks

Woodstove Data Sheet #16
Ambient =Tr: B __°F T/C #30:
Thermogouple Check (at ambient): TIC#1: — op, TIC#2: ¢4 8  °F
TIC#3:_ L84  °F; TIC#4: LS55 °F; T/IC#: L& lo__°F;
TIC#6, bSO R T/IC#7T:__LSs-  °F; TIC#8: EF 1 _om
TIC#9: (b2 °F; me#10: (6,2 oF TiC#1:_SE. I °R
T/IC#12% 5. ( °F; ‘T/c#13: ES.F  °F; T/C s14: 62,1 o
TIC#15:. Sa Tct1s: YL L oF Tic#17: 53.4  oF
TCH#18: (2R Y °F;  T/IC#19: - o TIC#20:_ °F;
T/C #21: °F; - T/C #22: _°F; T/C#23: ___°F;
T/ICH24: - - °F; T/C #25: °F; T/C#26; . °F; _
Comments 5. | I ' ' | i
Thermocouple Readout Pretest Zero/Span Check and Calibration: v
Zero Adj Post Test Check %Diﬁférence
(0°F):_— @,5‘ °F to: -~ °F Zero (0°F):_[, 1 °F -f@élq
Spam - Adj Spsin -
2000°F): | 929, | °F to:__T  °F (2000°F): 1999, g o +0.00 L‘(

(Allowable % Difference = 1.5%. Use Formiilas on Woodstﬂve Data Sheet #15 to calculate %
leference, % Difference calculated in degrees absolute.)
Thermocouple Readout Pretest Linearity Check

or=__ 0.9  om 200°F = 90'%,.4' °F; 400°F = 599 4 °F
600°F= 601, § °F; 800°F=_ B0, 1000°F = (002, L °F
120008 =_136.2 opy 1400°F=-f3‘§‘f  1600°F=_I1S99.4 °F
1800°F= (249 L=sg  20000F=_l329, 2; | o

Combustion Gas (CO; , 2, CO) Train Leak Check: Pre Tabn  Post_ /Ml PR
Draft (Static) Guage Zero Check: ‘ %P Post \(()'VCL/ ’(Qf? |

Scale Check Pre (Wt.#'s): 547 Q@ — 54RQ9 = SL,(OS /c‘) Lbs = OKdgp
Post (Wt, #'s): e49.{ — S44.{ = 50 ﬂdﬁ /gO[{gg < C,%. /f'?’f/

Stack Cleaned Prior to the Run:  Yes_ v~ No____

Tunnel Cleaned Prior to the Run: Yes L~ No




0000°0 900’0 | 00 000 00000 08E 059'66
0000°0 0000 | 00 000 00000 0.€ €61
0000°0 0000 | 00 000 00000 09¢ v168'¢
000070 0000 | 00 000 0000°0 05¢ 8EL'}
0000°0 0000 | 00 000 0000°0 ove 01\02\
00000 0000 | 00 000 0000'0 0ge S vd3
0000°0 0000 | 00 00°0 0000°0 0Ze N
0000°0 0000 | 00 000 0000'0 3
0000°0 0000 | 00 00'0 0000'0 goc | dauanv
0000°0 0000 | 00 00'0 0000°0 062
000070 0000 | 00 00°0 0000°0 082 66
0000°0 6000 | 00 000 0000°0 0.2 )
00000 0000 | 00 000 0000°0 09z 75
0000°0 0000 | 00 00’0 0000°0 052 12v.16'0
00000 0000 | 00 000 0000°0 ove £VeL'T
0000°0 o000 | 00 00'0 0000°0 [\ 0
0000°0 0000 | 00 00°0 00000 0z2 18910
0000°0 0000 | 00 000 00000 . 0ilg 866
6v020 | G940 | GOv'Z | 966 | vL/OR 006°0 96 0ZSP'€801 10l | 2v0'0 | 96} 8el't
6v020 | 5910 | 908'% | 966 | ¥1°/98 0060 86 0z19°0801 101 | ev0'0 [ o6l 67601
Sz0z'0 | 2910 [ 0z8'y [ 0'boL | 94998 006'0 86 0/£9'G.0} 101 L¥0'0 [ 08l 228'6
6v020 | 9910 | 118y | 666 | LE'998 0060 86 0/92°020) 00} P00 | 04 ‘G61
6¥0Z0 | 9910 | 6i8'F | 266 | LE'998 006°0 86 0/96'7901 00} Z¥0'0 | 091 Z9.°00L
020 | eol'0o | aley | ¥96 | p8'GL8 006°0 86 0819'650}. 66 ¢p0'0 | 0S) 519'8.8
86020 | #9L'0 | 106'F | 6'86 | Ll'988 006°0 86 006E'#50) 86 yp0'0 | Obl 1202°0
86020 | 2910 | vzi¥ | 196 | 6988 0060 86 0110650} 96 vv00 | O£k 168'¢
vloz0 | J9L0 | veay | 286 | LZ'¥i8 0060 16 0928'Ev0) 16 €v0'0 | 0ch 86T
86020 | 6910 [ Z18F | £/6 | 8E'¥88 0060 16 00€5'8£01 16 00 | Ob) 0zZy' Lyl
1Zkzo | 1210 Joes'r | 296 | 8l'SeR 0060 94 0£52'¢£0} 86 S¥00 | 00) 10
12120 | 1410 [ /28y | 696 | 86'S68 006'0 g6 01/6'L201 66 00 | 06 Z¢e
1020 | 2ll'0 | €98y {0004 | 98'G/8 0060 6 02042201 66 €r00 | 08 8LV
2020 | 1210 [osev L 100k | 1p'L48 006'0 £6 ‘0E0F'£10} 10} ev00 | 0L | 0zZav'esol
020 | ¥21°0 | ve8'y | 200} | 02'9.8 0060 16 08z1'2i0} Z0iL | €00 | 09 0z08°086
86020 | 0/L0 | v¥8'P | 866 | 1,068 006°0 06 -0898'9001 g0, | ¥¥00 | 09 0080
¥1020 | 0210 [ 1v8'y [ 97101 | 60°Z88 006°0 18 0829'L00 10} cp0'0 | OF z6
860Z'0 | 0L10 | 6G8F | L' 101 | 06168 0060 8 00Z1"966 90l | ¥v00 | O€ G0E'8C
vi0Z0 | LLL'D | ¥88'F | 9'E0L | £5°088 0060 08 012 166 G0} €¥0'0 | 02 6510'1
86020 | VA0 | €96'F | 6V0L | 62268 006°0 97 0¥Z0°'986 10l | ¥¥00 | Of S Vd3
6v02°0 | 0210 50'v98 006'0 €l 0208'086 16 Zv00 0 01\02\.
(ew) dvitaa] (Ozd | W | (&) | (uwp) | (ozHu) | (de) (ey) 3 {(ogH  [(uw) NIYAW
oY 100d | uouj-) { pis joa | 31w [ALIDOTIA| H VLTAa | JNSL 9ay dWZL | HONI-) [amL £A
HALIN auvnos| onels | Woap. | dodd | TANNNL | ¥F13IW [H3taw]  H3L1aw INL | dvii3a NN YN
| svoiua | jouuny. SV9 SYO SY9 1041 G vd3d
jsuung ,9

VLVa 1STL NOLLYOIHILEIO ONLLTNSNOD NIHAW
104 S.A G Vd3

PALIYNOILLYOJOYd % "OAY
{(B%/B) O LDV NOISSING
(HeW)(4u/B) 3 LvH NOISSING
Hga
3Lva
N
1HA0N
AYYAWNS VLVA
'SLINSAY TYNIL
S11NS3H AHYNIWITIYd
JsquinN Joxeag
Jaquinu Jayy doeq
Jaquinu Jsyjy juo
.J0joB UO[8LI0D Jold
:(By/6) Joyoe] uolss|w
J(josp/But) yoyed yuelg wiooy
{QzZH Yout-) opeys fpuuny "Bay
(Josp) awnjop s|dues
J(4y/By Aup)ayes uing
:(1omag, Jainisjou pooAA
:(Jam 'qj)peo jeng
(ujw)ewiy 3591
:(4) ainjelsdwsa | ‘Bay |suunl
(uiwy)('BAY) A
:8j00Y ‘bg d Blaq jo ‘Hay
: (Ha)eyey uoissiwa
:(ay/B)ajey uoissiuz
(wyosp) (psD) mo|4 [euLn
1(BLu) yoyeo Jeljly puoaes
((Bw) yoyeo Jayl iy
:BL (suoy=oe) L4oyeo juol4
:Bujpeal [eulf J8jeW 8BS
:Buipead [BiU) ojeu seD
(BaR)H BY)Op
(eAB) dwue) Jajow seo
:(u)) sunssaud ouawloleq
Li0j0e A X0g Ja)o|
JagquinN uny
o)eQ 3881
:BLeN ge
:laquiny |apojy
Laimoejnuepy
BlweN 8jj4
%p=5Mg '96'9Z=PIN ‘60\52\}

SNOILYINOTVO T3ANNNAL NOLLATIA
: 4

(




X

:Hborr pesal KJTOOTOA -

J) :ber peosH A3TooTeA M& X

B ut RCe'BC = G..mﬂhmg..wv + %86 = (9°€1/Ba)+ad = sa B ‘ur TEIE :as

X_om.m X &35S (097 + ) = d,
v SR~y hh v $E88bYSI90C boae: obezory
Lﬂ S X@WL MA | ik K. ek XO.FQ&; | stejorn
‘ b hket! na” S b

b= ob _. _ W‘..O%; A.gl T93U9)
- se0T  ThY 61
: — bhbl 20 S0
Iw.q 7 o ?ém_. ﬂmww G'§
- ., STO 7 S

G- bb w\g&ﬂbﬂ_, - “CHO - 93 us)

b — Qb0 rhQ° 537 |
bb - ./_u_,.z. Mm»mu,, . uS%0

ba A A5 3eedy remdy mq uoT3ed0T
60/22/2 ava A NZid ~ r

J2%, MLEp : sueTOTUYDS],
5 ¥d.Q :°3eq

O oc [ + :# uny
m.> ¢§>JDV’\ 3TUun

() :Hbe1 Bbg :3s°9I 3Isog

Q :beo1 Bg :3s9] °a4g

:SHDEHD MVHT

v

€
aajua)d

(4
.E-8

4
€
I93Ud)
r4
T-M

3uTod

Bleg OSISARIJ ToUUNJ, UOTINTTIA youxr 9

*ONI 'ONILTIASNOD NHIXW

C




-JoMsUER 3RYy3 I0J portjrToeds Arsnotasad STEWTOSP JO ISqumu 1Yz 2@sn ‘pejeTnoTED Nﬁm.wu,mm
Tomsue ue IOF STIEP YUeTq © JI 'POSN 99 03 STRWIPSP JO ISUNU SSJOUSP SSUTT JyueTq Iopun { } UT asqumpy 930N

{t} {1}
(ugpsp I0) uTWIOSP W.,@U NwT; = 09 + “ﬁomva m.?m m Eod
\ | | : (ygos .Ho\v =] *
e A swemlgireiety

{o} . _{ey {g} {z}
= Amm u6°62) (¥, * m_mmm )/ (BHu mm@,%w B (¥ 829)1 (33 m..&q_: Emw\Nxmmm;t (sug v0'0 - H\v\oomm = ps® (0T)

(€ NOF LO-STGZ H® WLSY ‘0T-Z NOZ ZW VdH) PSO - ®3ed MOTd DTI3sumToA Li1d sed xo.m_um obexoAY

.\/\. [T 'O = 52905 f + N\Hm A _1 = JueDsA /ARIISA = dg

uoT3EPOT BqnL I03Td TOUUNL JO ISJUSD IOF To3Ped ucwﬁumﬂnvﬁ 1 zam L0~ m.nmw M WLISY ‘22" __\. uoTyoeg .ﬂmmz wam

{2 e ota = s.w:mw STA0% [l ) = s (ve)
{z) (dTow ‘qT /'9qT 9G° mmv (BHu mm @%m mﬁv \ o - .

bss -/

(L NOX LO-GTGZ ¥ WLSY '6-2 NOE ZW VdF) JUoDsA - ch.cﬁa uoT3NTId @Yz Jo nwuc.wo oy3 ut A3TPOTOA SEH

wdy ﬂmg\&j@ = (09) AmWHlN”, Nmmvm_,.j—v ﬂ.m.P ?&.mv

. {z} (@ToWw *qT /'qT 95°82) (BHu mm\@@ﬁm@% v o | () -
mmM\. 4N N@N\wm\\\ﬂ\ ) o to? aumt nmm\/ um‘ O,m:v .E.U m.m..o‘._v (6v'G8) = aeagsp (6)

v, wa P mﬂmm‘m - \

(L NOE LO~-STSZ & WISV ‘6-Z NOE ZW ¥4dd) ABIISA TSUUNL UOTINTTId =43 UT K3 ooTon sen obEIBAY

S0 Wy "Amvz,wHUHzmo.mP \W QQ{W # ONOE 0: mev\lr THINVA ﬂ,> _o,g,ﬁx
80/6T/v A4 SNOILVINOTYD HLWI MOTH DIVYLUWATOA ¥ ALIDOTHA SYD TINNAL NOILATIA
Z mm, Z @9V Z-G # LETEHS VIVd FTSY /V¥az “ONI ‘ONILINSNOD NHEIAW

o | U




N

/

N

NS G|

.Unit: kkﬁ"&%ﬁn V.2

X%

26

Run: P S
Date: [ 1D /IO
Page L of 2. RevS5/10
Method 5G Particulate Sampling Data
MeterBoquG'”P Meter Y I,O!SC? Fllter#' @ 52\ (R) g/
L b3 \S/\ L3\S Filter/O-Ring ID #:; =
Pre Test Leak Check: 090 cpM@_—!S.&  in Hg Filter Size: 11O  mm
LOC{Q/ 10 - ~ Probe ID #: ——
Post Test Leak Check: « © 0 6SCFM@ -5, inHg  Probe Length 21.& in
Time Meter Pitot Tunnel | Meter Gas
_ Reading - Temp | Temp | Meter Vac
Clock *[Eldpsed P (ft3) AP Pg (°F) CF) | Ah (in Hg)
Jp2s| 00 | 380,802 lL.o¥e w30 | 9F | 73 0fo| ©
457 10199, 024 049 |~ 174 | 10T | o | @1 O
Sl 20 jgal o atl Loy |5(H |15 ] O | 90| O
J305] 30 | 996,420 |.044 |7120 | 106 g5 | 90| O.
IS 4 (100,627 |.043 5o [ 107 | $F | 90| O
AS] 50 [1006.%68 044 |-130 | (0S5 90 | GO O
25l 60 | 1012, 128  |.043 |~)34 | 162 | 9| Q0| O
45 10 [1013.903  L093 R [ 160 93 | .90 0
55| 80 | jppd, Foz 042 |- 32| 991 94 | Q0O
j4oST| %0 023,931 lLous =R | 99| 95 | (90| ©
s Too [1p33.252 Lods |=03 | 9% | 96 | 90| ©
251110 | jp35, 830 Load |~ | 9F 9F | o O
25 (120 |lou3.8a¢6 W48 = ek | 9F | 9F | 90| ©
gs| g3 [loya.ol) Lo =13 96 | ag | 90| .0 .
ss| 140 | 05330 |-099 =illd | 98 | 9% | 90| O
Jsps| 150 | 1059638 [.093 |- 163 99 C.T-' 90| ©
5| 160 | J0p4Aaky [ 042 |-Ge 100 | 98 | (90 ©
25 | [OFp, 243y | O [~k 100 | 95 | 9 0
TS5 [s0 | 0553 |09 ey ol | 96 | 900
US| 10 | 10908 1) ML =S 10t | 9D | 900
. BP : bl -“v}‘{%". ] NA) (}
.00 A2.32 Pre Test Filter End of Test Welght
L0 A% 32 _ Check Weighing F QTR
40 A%.30 F b4y - .(obﬁ’oq “palv
o 25,2.-% . o RLEYIT :--;,wur.ﬁg 643l
160 16045 Avg.=_16 208 . VOMO 00

- o000k -




Meter Box qgh "‘\P
31S (31 S

Pre Test Leak Check: 0' 990 crm@__ —15:le

Meter Y

,eoc(g/w@

Post Test Leak Check: 19898 CFM@_— 192 in Hg Probe Length

M 6

Method 5G Particulate Sampling Data

L 1€3

Unit:

Run:___ (&RA

Date: "+ J2al16

Page %o of 2 Rev5/10

Filter #'s: (F) S R) S

Filter/O-Ring ID #: =™
in Hg Filter Size:

/o

Probe ID #:.

e

25 o

Time

Clock

‘Elipsed

Meter
Reading
(m3)(#t5)

Pitot

Pg

Tunnel
Temp
(°F)

Meter
Temp
(°F)

Gas
Meter
Ah

Vac
(in Hg)

5%

459

[0%%, 4SL

HL

~ s

{10}

“%

A0

10

20

30

40

50

60

70

80

90

00

10

20

30

40

50

60

- 70

80

o i

90

00 <“Z'é(33

BP

(2o

1%

28,30

1§24

Pre Test Filter

Check Weighing

F bty

R .44

End of Test Weight

e84 b e

L o 44

P

OO - 0005




WOODSTOVE DATA SHEET #4-1:

(8

LE 2

WST5-Form9,Pg2,Revl/90

INITIAL FILTER WEIGHTS (TARE WEIGHTS)

By P/QC? Front Half

}\ Into Dessicator: Date L L__LQTime Y Back Half’*“/

- Man"ilfa‘cturer:‘{ﬁ(}‘\_dtu P/{\i (p@}f:}t Size: “OMW\ Lot. Nov : Ei Z,_«éﬁgg Grade: l(/"’ é’}[%}é{
“Fi#}fer afi:'rSt gfizoe | Time | By AVSVEcond _g)tég Time ' ‘D']\ij:'lird ' Date Time { By
108V Tl Tol | R [Wnl G421 [ #511483 ’“‘&”Pé;‘;_‘- o

oSy [ LHH | 1 HS g L HYY ISR =
g | A% | | b 1PDGl 6395 1451 9P
DS | M3 | | | U3 18P0l U3k | | 4SO BRP T
5s | LYk L1208 12Dy - (1Y BIEEN = i
08% | b e [P0yl LY60 445 oap| "
bST | 55 (Fa X0y, 43 | kel 55 T
05% | MY [Jzoifon. 644y |946 BRP
| 058 | deh4d Pr?/J {h . 1Y% [HHE GERP 1
Ol | 4451 1922 [20y L (HER 444 1gRPL o I
Obl 11405 sz 0G| +40Y 43 98P . | s
Oev | 413 132 |PDh|- L11h Y2 PRPI Es
o> | A3 mt Wb, bYIA | [4 ] |9RP s
o~ o | LbYIE 172 {80 k23 1440 GgaP f
T LoeS | 30 m@ ool (99 | | 14939 AP o
Lo Lobb | (% (W3 |900]. ol | | 11958 pRP T .
06 | \leHbl | f% D459 | | |[4aTF 9AP i
S Lobh | Y30 ETANEIRS o |30 GRP | i
blof | 38k | | | G373 | | |I435 GAP
1 OY0_| no00 1 e [ felb396 | | 1431 9af|
OF) | de40y | 3% 190916397 | | [H33PRP
oYL | (13 \ R 10D 6443 11432 DRP
o e |1 (322 %\@W 1421 lrp
pad [y | ] 11333 0y L6110 Hso%io [+
o6 ol &= T e [W00[.64i9 [ 2 lgag qerp] L 1 1 7
Checked by‘ __ A(%NﬂfYﬁquhﬁ Date: *}} ) Tiﬁe )5‘31
. QA ‘REWEIGH BALANGE - ROOM ENVIRONMENTAL CONDITIONS
Filter # WT | Date | Time § By Ws | DB | %RHE p&4% | Tlme_ By
S | L4 The 1925 W] luzlas | b | Hiy o] Juw |8
~ Al | o) (70 /806 S| QO F3| 4 | s | 187 ATH |
~ [ L guafl 2l gy 390 ot 3s [ MY 1300, 11810, AT

st Dootd Q:}go 0{@?:»@1.; *g/ e

00000 A%t 99,9999 g?nff,q;




WST5-Form 9, Pg3, Rev 12/09
‘Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights)

Into Dessicator: Date i: ’/9!0 Time_/ 3 /3 By :YRP

—~ Balance Used: Sartorius 2. Model: CBIS48 CPA ZryS$ SME1I0688%4
_ |Beaker | First | 20)y | Second | gain Third
# | Wt Date |Time |By Wt |Date [Time By Wt |Date |Time |By
# | 20 B30 (1473 [Pph[32 3l9a | M5 1119 DR 75380 | 7w (/434 S
¥ |21 fowd | 1{uyy [¥00 [H, oo #15 1413 TRP [70005| 7t | 102t
238 wan | llwb o lrommirssiidis lTrd b o | [ T T
32 Bhs Iy |00 | 53 by 35 141 | 3RP(83,0000Y 7/22,10281 R +
34 [B2g 1695 [06]53.2000( s 11z [SRP [ | r
25" B8 [4dq ]| 8053, 238715 11210 A [BHK |12 BAHE | 9e
38 b (5D | Xpn [53.9580 {75 12 |wn, (B730534007/2 , |9us0 | Sm T
249 b [S1 [0 [B8I5H) s | #06 iAm
T @42 nws L 15 B0l 8U88h]c | iz [ima 5277/, V€20, oS
4| 25 theoliozn 9|34 61 (T3 | 9240 (4w S
Tuw Qessiendor F[//6)fo € |1750] (
) lseitiHn o0 Am 155827k )q [60Y5 T
U8 BB 180 AP (3220 /%8| 2088 |9
| L-i'- 29 _iisisg] Yecp|0233] O~ 13100 |#/T | D46
N 4{ ;
S [ 4 (627 [3]p [resy [ATH|S3 D00 | i3 2248] AX
4 |
al [T |} [1837aM -
180 ] 2/ae, 320005 M, 8330 |30y | 2245 |40
| Tagp Ddsiradive ,})?‘. lio € }921 Liaii
3| - | |
2 Imapd The 1621 1210389 '?—fﬂ:f 7233 | |
+ o i thy lzor B~ 34033 Mo 223 |48 B
+ o sl vacalzn [ (B0 Fn (034 (A
Checked by - Date: \/ Time: g
QA Reweigh Balsnce Room Environmental Conditiens
Beaker|WT  |Date -4Time |By WB _|DB  |%RH [DatdlfTime |By %
i | b (3 [ vh [y |l %{2 ¥
2k |PERF Tl | Kot hdwn 6O |33 [ YL [Hw 7| 1iog 1AW X
- ‘ ot | 3S 1 yy e 711870 (A"
w 0192 (46 [Flp- 1600 4@_‘3
q ' éa} 7y | #7 12/g |D0ms | o’
T Pt Dae  Towe  ceow  dwee  OMN demo
Scailgemcllllgeck 100.0000g A9 Cﬂ% FAGE  EAGqy 0 29995
- 45000



WSTS5-Form 9, Pg3, Rev 12/69
Woodstove Data Sheet #4-2: Initial Beaker Weights { Tare Weights)

. Seale 2
«.  Into Dessiestor: Date 4 mﬁﬁ? Time 0Q%C _ By A’M\
‘/--\ Balance Used: Sartorias Model: CP2245 S
| Beaker| First Second | 36)D i
# Date |Time |By Wt |Date {Time |By Wt |Date [Time By
So® Pl | 5K 1933 | e [73317615/7 [ey) | S -~
o1 .00@] | [0 I broonalsls 17od Bn [Hoo2 8l 1345 | Ao | -
9L T O3] | 1505 APA [94,8349] 55 |1 7051 % .98 /8o |134h |aTM | .
33 %, [l M5 |Am 7 129a05/7 /708 1M (W RISS)o [1223 |4 |-
4%, 2130 15 1AW | B.3197 | 577 100 B~ |13 08 Sofip | 1228 | 4w |~
rSphsE 45 Y (A [Tisin )| 517 |fleSo (ST SIS ol LHYE Apn
T qn[38m] | oot o [aeng | 5/7 |ftes7 O[3, 9815 /1)0l 438 | O |27 4
Ty ol | 11508 Jkm 7,311 |57 sy (S 05 oo 124z A |0
2 |sil5 10 pT\ (70,5092 | 577 Justo O [PLSITAE Mo | 1543 %
¥ H 8% N AW Ipasste |57 st P 10888 o164 ] 1Amw |~
87 5515984 1605 Ama [53,5999 | 577 /705 51,506 RRH0 HI3E 1o |
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Unit: ]'Cc,U’W\ (i~ V \‘3

26,69 MGy

Woodstove Particulate

Catch Processing Sheet Run: EL& S

Woodstove Data Sheet #5 DateW '

EPAM5G-1 | Technicians:_ AT MY ¥ E
Revised 12/09-Data Sheet #5
Filters -
Filter # (front)_. © 2. / Beaker # 3 9 Finalwt. 53, 5.5 4
Final Wt. ;Q(O@( ' TareWt, 53,1619 g‘/
Tare Wt,__¢ bW ‘ﬂ\Cr ? Desc. th»@ Net Wt. yOOMD g /
Net Wt. O ) l g ' '
Filter #(Rear) / Beaker# - - Final Wt.
Final Wt.__ “\ |- Tare Wt. g
Tare Wt._ (9"&1 / Net Wt. g
Net Wt. 99®@ %+ g
Acetone Blank Calculation: Blank Date: b / ,/ 3 I fe)
Blank Beaker# 29~ FinalWt__ 7. 5194 g -
Ml 50 7 Tare Wt. 9’)«5\’7’3_ g <
Desc. Acetone: Net Wt. i Do | g e
.Oop) g 50 ml = . pooodd  g/ml -
Blank Residue Value Calculation: »
» OODDO B+ v/J/IﬁlacetoneX 55 ‘ mlacetil;; .oool] g
| \ Blank Residue Value _
Total Particulate Catch Calculation:
Filter: e 333 g 4 |
Filter: B / / — . 0007 P /
Beakers: o042 g- - oo\ g= cookt9 g 7
Total Catch Blank Residue Value
Total Catch = « OO U9 o



Unit: F‘WM 5&};3

Run# EFR &

Date: & /920 /19
Technician: pd F0 G- ’3’&?

WST6-Forml, Rev 5/10 '

Miscellaneous Test Data
Woodstove Data Sheet #8

Useable Firebox Dimensions: See QC Section Useable Volume: .S Lif fi3

Dilution Tunnel Draft (If Applicable):Start: D,000 Stop:_& 080 A.Vgi O 89T in. H,O
Test Chamber Air Velocity: /O O start: {Q&O Stop:___ . o Avg: 00 #/m.
Wet Bulb/ Start: WB: (#9~ °F DB: 73 °F % Amb Moisture: 50 org MY
DryBulb Stop: WB:_[> °F DB: $1  °F % Amb Moisture: 139 opu 3

X Ambiont Moisture(@%Vol) = £428% X Relative Humidty (%RH) = 4.0 4,

Empty Stove Wt: 229, Tbs.

Bmpty Stove Wi with Stack (inc oil seal) ~ Wet: 543.0 Ibs. Dry:_S4¥3.% Tbs. % 48

Empty Stove Wt with Stack and Ash Ash.  — Ibs. Total: 993D  Ibs.

Kindling Wt. Papér: (. @& Ibs.  Wood: 2 VQ lbs. Total: 2. { " Ibs. -

Pre Burn Fuel Wt. B8.134 F'\' B.2NG + B K ) Total: 3525& Ibs. =%

Total Kindling and Pre Burn Fuel Wt. | 78 .3 S 2 Ibs. =~

Coal Bed Wt-Ibs: Range( Ao - &0 ) SHSF —G4H5. D Ibs Acmﬂf)\\ Ibs. 4/’

Allowable Amount of Charcoal That Can Be Removed: . - @

Coal Bed Wt. Range| 2.4 + -0 /:zj 25=_ 0.5 " Ibs.

Upper Wt. Lower Wt. .

Test Fuel Wt-Ibs:Ideal §an " Ibs. Range: § / '?“'?*8 Ibs. Actual: q .&’311 lbs. - 7

Test Fuel Size (pes.) (.75 x 1.5 x 57 Flanges): / ’7( Pecs. /5 0 ‘75 Ibs. ’

oxdsx  L#.42S » ) Pes. b,2%24 bs, 63 HF o
gxdsx IHIPS 7 I Pes. B SE6 bs, 3653 % ~

g0l -
Est. Dry Bum Rate(Kg/fr)_ 48 22. - (§.82%«, He™ Lici)x so= 11383 ~

PO 2.2046 : H_S Dry Burn Rate (Kg/Hr)
st EPA Heat Output (HO)(Avg BTU'S/H:) (19,140) X b3 < 11385 - ‘31.‘:}_9\% v
' 100 EPA Heat Output (HOg)BTU's/Hr




Unit: Eume- V2
Run: EPE S
N Date: #/20 [0
Technicians: 4fW\ J&+ PD6~ 85 K
Data Sheet #9 Rev 6/10 Pg.1

Stove Operating Data
‘Woodstove Test Data Sheet #9
Cold Start

Fire Started: Oq LS

‘Warm Up and Preburn: Primary Air: Wide open from ignition until the start ‘of preburn when
the primary air control(s) was(were) adjusted to the run setting of _/, X3 g gpe+ . At the run

setting until start of the test. . { LG bb ¥ O Zﬂﬁ >

Secondary Air: :

No Cerdhrels | NKMJ%& J@W

Secondary Burnd#® Bypass: N / A

~ Charcoal Bed Preparation: Broke up, raked and leveled the coal bed prior to the addition of
/N each warm up/pre burn fuel charge. Starting [ *20 before the start of the test,
broke up, raked and leveled the coal bet. In stove for B seconds.

i
Test: Door wide open during loading i min_ O3  sec, then d@% '
- Primary Air: Wide open from the start of the test (0:00) until EE . Adjusted to
the run setting of 1,625 " opew between ' Y30 - and_S/O . At the

run setting of 628" Q@ at . S1oo into the run.
Secondary Air: "J*O Cb\,“é_m,,{ s . ?\} WAM Civtl\/‘rp!'&i
—~ ¥

Secondary Burn/ £ Bypass: (J- / A__ |
o 0 f) Fam Gorllin poavhes T

~~ Test Run Anomalies:




Woodstove Operating Data
‘Woodstove Data Sheet # 9A-1

Wood Data: Kindling: A mix of the below grades

Onit Ko Vi

Run# ER#& S

Date

275570
Technician AW\ TR P — 56

Page 1 of :[ _
WST7-Form2-A, Rev 12/09

Size Mill __ . Grade Species -
PreBurn_ _  |[a¥Y Nandhes ] ton S48 BTRA | D F Sk §
Test Fuel ax M mw"“’iﬂﬁw— R 7,SHEETE |0, Fi Sia (o
T | Mow bee-Tocomel 8- 1 SH4ETR |10, Fe 586 Ge

N4

Al grades WCLB Rules Unless otherwise noted

Warm Up Information: ' . .

i

~ 1*Warm Up/Pre Burn Fuel Charge 8.1 q\’l 1bs) added at 04’ 32~ .
2™ Warm Up Pre Burn Fuel Charge (_%.248 Ibs) addedat_ |0 24 |
3™ Warm Up/Pre Burn Fuel Charge ( 8.©(0 1bs) addedat__} | L] .

4® Warm Up/Pre Burn Fuel Charge (_____ Ibs) added at

5% Warm Up/Pre Burn Fuel Charge ( lbs) added at
6% Warm Up/Pre Burn Fuel Charge ( Ibs) added at

7% Warm Up/Pre Burn Fuel Charge (__ lbs) added at

8 Warm Up/Pre Burn Fuel Charge ( .‘ Ibs) added at

The coals were scooped out of the stove immediately prior to adding the T hie A
pre burn/warm up fuel charge. The stove st O.3 lbs. 1.5 1bs of hot coals
were put back in the stove. jC( e b - '

All pre burn/warm up fuel pieces were either X or__ | b inches long. All pre

burn pieces/fuel charges were “ricked” in the stove. The pieces in the bottom layer in each rick

contained pieces that were
to the door. The pieces in the second layer in each ri
approximately parallel to the door and contained .pieces

ieces ‘inches long.
layer.
relative to the loading door opening.)

\ 2 inches long and were loaded flat and perpéndicular
k were loaded on their side (edge)

inches long. The third
layer (and fourth layer if present) was loaded flat, perpendicular to the door and contained

The majority of the pieces in each rick were in the second
(The loading directions indicate the direction of the longest dimension on each piece

find




Unit Eups Vi3

Run #_%“P & s Z
Date %+ f 90 [f¢
Technician eﬁ‘ﬁ\ R %
Page2 of _H

WST7-Form 2A, Rev 12/09

‘Wood Stove Operating Data
. Wood Stove Data Sheet #9A-2
Warm Up Information (cont.): B

Each warm up/preburn fuel charge was ricked in exactly (as much as possible) the same
manner. The physical arrangement and alignment of the pieces in each rick was designed to
accomplish three (3) things: (1) The bottom layer was nestled firmly into the coal bed and was as
close to being level with the bottom of the stove as possible, thus providing a stable loading
platform for the rest of the rick, keeping it in a ricked state (as opposed to a collapsed or fallen
down state) until the rick reached the charcoal stage and sags or collapses of its own accord. (2)
It enhances the flow of primary air through the ricked preburn fuel charge, for the primary air
would flow through the spaces between the pieces in the first layer and then up through the
spaces between the pieces in the second, third and, if present fourth layers. (3) It maximized, as
much as possible, the surface to volume ratio of each preburn fuel charge, thereby allowing the
fire immediate access to as much wood surface as possible and, thereby, insuring uniform
charcoalization. All three of these enhance combustion and so get the stove hot as quickly %s*
possible during the warm up period, thereby maximizing the amount of heat (BTU'Y) stored in
the stove. For this stove, the thermal storage was monitored using the _“Top #4

surface temperature (s) and the peak value (s) obtained were {4

] ]
] I 1
0 ] . -
— :
. ] -]
1 i}
Front View i T p View

The arrows indigate the direction of the air flow through the rick. Note: The top and
bottom layers may be offset

. 7 ) .
The primary air was adjusted to the run setting of 1.6250 L0 Ibs above
the upper charcoal bed weight. (2.9 o~ ¥od ) ‘




Unit: Wk Vi3

| Run# B Ph 5
Date: 3 jop | 1@
Woodstove Operating Data Technician: AFA ¥e P R G-
Woodstove Data Sheet #9A-3 Page_3 of

WSTS-Form2, Rev 12/09

Addltlonal Comments: Test Start Sequence: @ l ‘e

e Yo wce(»e. @M@OW

.l@ﬂm’c&ﬁ

oo

Total Elapsed Tlme o3
Photo Taken @: 5 g

Test Fuel Charge Loading Information:

Test Fuel Charge and Loading Sequence Dlagram

v ] v EUQ (}'NOF’ \) _of Stove View
i 2  IXas X
o 2X4's: 1) 5, ¥ ‘
CE = : Loading Sequence: 1,2 _\i% ,
: S - _ Driest PesinLoad__ 4, &

Loaded the test fuel charge on an essentially level, AME&G—LL— sized, H\%’T’

coal bed (m appearance, color and temperature) fora mq,i\ Ui \& ____burn rate.

D Lend! O3 Qmélwmcf);;q Fozdﬂsea(,m
1104 \)Owtﬂ‘ﬂ@ '
2002, sawend @W%W\A"\!Ugb N Ee%

%tér%& i Qﬁ“ﬁwi
1‘?’5 gw v’mw*eﬁm%
e Laf

%Vﬂ % Vf iﬂ gy i "'l’l’&
s mm@ ot %W&Q i&mi@ Yo e om authiy

?c& ?: Jj J%ﬂfg

J@ -5 G Mtﬁhﬂwj
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Page_ 4 of
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WOODSTOVE OPERATING DATA -
WOODSTOYE DATA SHEET #9A-4
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Unit:. Kump V. 3
Run:_ £ FPA &
Fuel Moisture Date: '+ /20 /1o
Woodstove Test Data Sheet # 10 Technician: AN NG (dAC
, WST1-Form7-Rev 7/10
7" Room Temperature: 9.2 °F Correction Factor: _+ ©. { Ohaus Range
Note: Record readings to the nearest 0.1% moisture Scale Check

~_ Uncor Values are corrected for temperature:
7 Y. Time Test Fuel Moisture Readings Taken at:

Yes

. No l/

19123

0.0001b.:_© 020

1.0 kg = 2, A0H [bs

. Moisture Meter: Delmhorst Model:_J-2000 SN:34284 5.0kg=//,094 bs
.5 (Calibration Checks: 12.0 O~ MCS-1: 12.7)2.9 23.6_23.8
P#C Dimen Use Top Bottom | Side 123?; ig?;lp gi}iﬁiﬁtg
1] 3 pes K 34 L3 £8 1.5 +9}| Floo 7
5 . T
3 7 p
Alwi-g | P |sos [1AS [ 9511968404
s 194 2919 | 22|k
6 220 123 | 219 22,600
7 v Vv |20 W7 | 903 207000 ¥
8 _
a 9 d ’/ P !
T10]axy=mM098 | T 190 |90 149G [1I963B40.3 | 19935 IH 16
i | | [19.3 lgox [21.) pogwo] | | 90300 “|hS4
12 v ¥ 1147 (028 (2N [pe33] v | 20733 Lf4o
13 ) | - - |
=5 | T los g (200 |13 Yo | V4,807 3510
15 | | (8633 -
16 C /1 o
17 FRISE TS | T |24,S (123 02,8 [0 0.1 29 300 ~N[bOY
18 |{ Sppesic) (lour Specers
19| [ |
20
. ‘ Kindling Pretest Fuel ~ Test Load
% Moisture —Dry Basis: | "2 (oo % Q] , } (s 1! 5 Sy, QO‘L{QQ Q;S %| <~
% Moisture — Wet Basis: 70&3 %| |74 k!.\(o%q 7 % )é,C}HC} % /
To obtain Wet from Dry: 100 X % Dry Rdg. : :
100+%Drdeg~A)Mmsture,WetBasw . 3.9y ibﬁ; ‘_}‘PC&
VR / LD(\_( o _
Acceptable Ranges: 16-20% wet; 19—25.% dry b 3‘§®& 3053 2’ (2\ i l‘f) 9 n
Key For Use: K= Kindlihg &P= Pretest Fuel T=Test fuel . 3' g, Glo n © P €5
BoMuss 223 ool kg T, 9690 ks

139 v 2 haME)



Unit: ku\f\kf&. U,B
Run#: w2 S

WOOD DENSITY DETERMIKATION Date: %7 20 / Jie)

WOODSTOVE TEST DATA SHEET #11 Technician: [\

: Q%ﬁf WsT2-formll-Rev 6/90

S/ - 4
Wood Piece: Nominal Dimensions: 3 /zﬁg X % ik X /l.g
Depth (D): : . 3»@23 cm
Width (W): | g 3925 cm
- Length (L): ;L{ D2 cm
— Ry

ﬁfL{Qc CC:E Length X = 8,"558?’5’ cm
S -‘45? - Volume: ggt“t, L‘[?‘% 3

(D X W X L)

—
~

cm

MOISTUR@@;&V Room Temperature: éCf : OF Correction Factor: +O,l
No ~

Uncorrected Meter Readings Corrected for temperature:Yes

NOTE: Record moisture meter readings to the nearest 0.5%
Uncor Cor Avg % Moilsture (Dry) IQ»BBB 7 -

Top: - lq,g 7 Aug % Moilsture (Wet‘) I’G'H&?‘Z
Bottom: . ﬁ], L g _
Side: I fQ.? Z/ Scale: Leveled Imn / Out /
_ e )4’.}33 .i..o i Zeroed: In : Out ;

. ) 7 ] . _— ——

X:

Wet Welght: Iégx‘q g Dry Welght: "jL}'OJ-S’ g

% Moisture ﬁried Basis: 13?51 YA X

[1 - (Dry Wt I Wet Wt)] X 100

.. Date Time ) Temp
Into Dryer /R0 /I 131} /?é OF
Out of Dryer 199 /1O [ IR B L 20Z. OF

(Minimim Time .in Dryer: 24 hrs.) Minimum Dryer Temp 100°Cc (212°F)

Density = 1Y0.S g 598"{,”‘}? cm3 = O?L]qga g/cm3

© (dry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. =% . g

Wet Wt: R g - L g = g

| Gross Wet Wt. Tare Beaker Wt. Net Wet Wt.
Dry Wt: ' g - g = g

N Gross Dry Wt. Tare Beaker Wt. Net Dry Wt .
7N % Moisture Dried Basis: A

[1 - (Net Dry Wt : Net Wet Wt.)] X 100
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WSTé6-Form 8 Rev 12/09
Pre and Post Test Zero/Span Check :
Woodstove Dat7 Sheet # 5-1

Site: Myren Consultmg. Colville, WA Date Analyte:__ CO,

Source: \(U\ N, 1,2 _ Run #: pr%* =

zeroCyl i -G F Conc.00.0 %_CO; Cyl Press: 2 O02  psi
Certified By: @M& Date: 5/ "o Cf‘

Span Cyl #: SX‘ LS =0 Conc. ’2# %_CO,_ Cyl Press: __psi
Certified BY m Wﬁm ﬁ Qé_gi_% : Date: L’ TZ- I = ‘

Analyzer: Make:_Horiba _ Model: ] TR-2000 SN:_ 607024 :

Range:_ 0-25.0% CO,  Analyzer Output: —-1.0 w

Flow: 1. 5 SCFH Measured By: Rotameter: X  Flowmeter:

EPA Span Values— 25 0% CO,
EPA Control Limits = + 2.5% of 25.0% CO,=% 0.625% CO,

Pre Run Audit: By:_ TRP Time:__|} &~ / Temp:__ &'] - °F
_ Audit Results : : ' "
Point | _ Expectéd Response | Actual Response + Conc.
: - A%
# | Meter | DVM | % |Meter| DVM| % Difference
Zero 00.0 | 00.0 | 00.0 |05.60 0 0D +0 0 bESS Lo, T
spm |[S60[,500 | 125 |56.0] 5ol gy — ©.10%4  [-O.6§
Comments:
Post Run Audit: By: AT o Aa : 1 él'i L _ Temp: 19! °F
~ Audit Results
Point Expected Response | Actual Response + Conc. o
# Meter |DVM| % |Meter| DVM | % |  Difference A%
Zero 00.0 | 00.0 |00.0 o2 | ool |Ani +0.0912/ 1036
Span 50,0 [1Soo| /S50 5 1595 [now - 0,089 |~O.bb
Comments: '

+CONC. Difference = Act % - Exp (Std) %

Zero % Difference (A%) = Act % (ppm) — Ex % (ppm) X 100
Full Scale Value s

Span % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm) :




WST6-Form 10 Rev 12/09
Pre and Post Test Zero/Span Check
Woodstove Dga Shes t # 15-3

"~ Site: Myren Consulting, Colville, WA Date: Analyte:__ CO
Source: 'QL{W‘»@“ U 3 Run #: P)‘Q.g
Zero Cyl#: A ﬁ- -4 | C: ~ Conc.00.0 %_CO _ Cyl Press: s O psi
Certified By@m Date: & j it jj@e?
Span Cyl #: SY¥MTY Q Conc. ’4%&4 Co Cyl Press: psi

 Certified By: Madtecen T 7~ Q&'& Date:_& J 121D

. Analyzer. Make: Horiba _ Model: _Mexa 311 GE SN: _ GE-30075

Range:__0-10.0% CO (0 5.0% CO) Analyzer Output: _ 0-1.0 .
Flow: 1.5 SCEH  Measured By: Rotameter: X Flowmeter:

EPA Span Values= 5.0% CO
EPA Control Limits = +2.5% 0f 5.0% CO ==0. 125% CO

Pre Run Audit: By: U@“F Time: ))S l Temp: ?, ;Fﬁ
Audit Results
Point Expected Response Actual Response + Conc. .

# Meter | DVM | % |Meter| DYM| % Difference A%
Zero 00.0 | .000 | 00.0 | 000 O (iagHb| 0 o003k O Y
Span 5,88 253 269 |h.sS | ASS )Sae i 0,044 QL‘ - llqj
Post Run Audit: By: AW\LM - Time: “9 L(L TemP:_&_ﬂ’ F

- < Audit Results
Point Expected Response | Actual Response + Conc.
| # Meter | DVM| % |Meter DVM| % Difference A%
Zero 000 | 000 | 000 | 000 0vo |08t 30 .OTF (|40 1Y
Span___ 255 268 258 2.8 22T} -0, [08% |- 425
Comments: =

+CONC. Difference= Act % - Exp (Std) Y%

Zero % Difference(A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value

Span % Difference (A%)= Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm)




Unit: k Atk Vi3

Run: B84 S
Date: "1 20/ /0
Technicians: -1V, = 25 ¢ P (O
- WST6-Form3, Rev 12/09
Quality Checks : '
Woodstove Data Sheet #16

Ambient = Tr: ~ __°F T/C # 30:
Thermocouple Check (at ambient): T/IC#1: _°F; TIC#2:__ 7. L °F
T/IC#3: (5.3 °F; TIC#H4: (7. B °F; T/IC#:__ 70.L  °F;
TIC#6:, 791  °F; TIC#T:__FO.S _°F; TIC#8:_FI-{ °F;
Tic#9:  49-6_ °F; Tics10: 70B  oF Tic#1: €25 op
Tic#12s 36 °F; mc#13: L oF TicH14: &S L om
TIC#15:.__ B2 # °F; Tict1s: & &4 °F TICH 17:__G 7. 4 op
Tic#1s: @35 oF TIC#19:__ . oF; T/C #20:_. oF;
T/C #21: oF; CTIC#22: °F; T/IC#23:______ °F;
TIC#M:___ - °F; T/C #25: °F; T/C#26i___ °F; _
Comments :3 . ' ' )

Thermocouple Readout: Pretest Zero/Span Check and Calibration:

Zero . Adj Post Test Check %Differefice
0°F): 0. L( °F to: - °F Zero (0°F): [/ ©F ~+0, QL,/
Span - Adj Span . ~

0008y, 00 [, 2. °F to:___~" _ °F (2000°F): 2003 2or $0:13
(Allowable % Difference = 1.5%. Use Formulas on Woodstove Data Sheet #15 to calculate %
Diﬁ'erenée; % Difference calculated in degré‘es absolute.) ' '
Thermocouple Readout Pretest Linearity Check

oF=__ 0.8 om 200°F= 402, 3 oF; 400°F= 399 %F oF
600°F= (OO °F 800°F= YO 2.3 °F; 1000°F= | &0/, & °F
120000= +1G9G 308  1400°F=_) 400, 3 °F; 1600°F =/ £UO-9 °F
1800°F= (G0, 2% - 20000F= 900/ H °F -
Combustion Gas (CO; , Oz, CO) Train Leak Check: Pre_OK \ﬂg Post__ [5 %QDC%;
Draft (Static) Guage Zero Check: Pre 1%& Post C}%‘? ?5?

Seale Check Pre (Wt #'s): 548 0= 5Y3.0% .0Lbs /5.0 Lbs =OK ol
Post (Wt #'s): S0 — sys. [ :-SO /bél/go /4{95 "’O/C/LP?\

Stack Cleaned Priortothe Run: Yes_ ~ No e ’

Tunnel Cleaned Prior to the Run: Yes_ __ No V-

|

i
1



Becherini Scale Center, Inc.
317 E. Sprague
Spokane, WA. 99202

el  SCALE CALIBRATION RECORD

s

CUSTOMER:

.M\/«m éwgu,{.a e DATE: , er?/

WORK ORDER NO.: B PO NUMBER:

o v‘_rE UIP ENT . ¢ MTIMBED . NP LIy - -WEIGHT . . |.... lM ITIAL =
 MFG |, SERIAL'NUMBER N'U;:MBER SPECIFICATIONS _LTSEI " READING

9 Bt | 466957 [kl £ | &
| | Ceassdrar |\ poa | w0

—_—

e, (4(,;@ & » @%}@ o . DOO( | DOO‘D
y {;aw@fa £ B50.0 o /&00 o (0900

3t — &

L BT A

1000

Jjs
&
?
=i

PASS........FAIL

NOTES:

ADDITIONAL COMMENTS:

LAST CHECKED: o . -INEXT CHECK DUE:

/\%HTS CERTIFIED: ¢4 -9¢ .| TECHNICIAN: W Z

Calil_Jration checked IAW NIST handbook 44




Becherini Scale Center, Inc.
317 E. Sprague

SCALE CALIBRATION RECORD

Spokane, WA 99202

4 . A 7 A. - ¢ - e nd T ) . -~ -j a ./ "

- customer” P\AEN (oS!l r Date: 3775 /A

. " 5 - - / \"I' - - -
Work Order Number: /4™ /) &7/ PO Number:

. Equipment Mfg. Serial Number SpeCifioatibns Weight used ~ Initial Readings Final Readings

.l//) A A s o~ H s : /: ‘j" - P
1 Panthir 99959 aw s | i A :

- " (Pg_sﬁ‘:..Fail j C’:’j ,,Z//‘ ‘ff . ‘{’/ SP o
Notes' — )/ "f }.., i /é) ;:':,) ,7' c(?)} 5) ’//i//’){;,/,- {’//./
A GrAlEd o T

S0 é} r VAN e o
e ey 7 -
Sy | HTAT | SP0.p
-
" e % 4 -
{ ==
thipment Mfg. Serial Number . Specifications Weight used Initial Readings ‘Final Readings
2P = 2 Fa v Ay, LA ¥ ./
2 w5556l 5K v & J )
. (Passy.Fal | | Yz 5o S
Notes: ' ' V4% / 72 / !
300 50¢/ -/
S0 s /
Lo ; 7
z 4 /L
& Equipment Mfg. Serial Number Speoifiéations Weight used Initial Readings. | Final Readings
S 7 - = S A P ; 9 -
"3 Py loooas T3bAdlo x| Lb| & ez
(Pass).Fail . . S, ) 7
Notes: ~— yiv J L. o /
54 ¥ s /’j
N 4 <
ij f/;;»-’/? /‘f .
Equipment Mfg. Serial Number Specifications Weight used initial Readings Final Readings
. . - P ) e ' . i o ' ,',
wObaus 2350003 2y x.o02 & &
/ P 3 . ? . i TS PR -
KN aEl (Pass). Fai / Lo i
—r .V, R— / T 7
Notes: 2 YA
| /5 1§ Qe /
ol 74 2. s /
& 47 s
Additional Comments:
Last Checked: & VX Next Check Due: /4
Weights Certified:  // /73 Technician: T C

Calibration checked 1AW NIST handbook 44




‘/ﬁ%~ QUALITY CONTROL SERVICES

c L LABORATORY EQUIPMENT « SALES + SERVICE - CALIBRATION - REPAIRS
; \ Established 1974 . 2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293
4 (503) 236-2712 - FAX (503) 235-2535 « www.ge-services.com

~ Myren Consulting
512 Williams Lake Road
Colville, WA 99114

CERTIFICATE OF SERVICE AND CALIBRATION

The measurement and test equipment initialed and dated on the QCS Report of Service
and Calibration #33577 has been serviced and calibrated by Qualify Control Services
using test standards that are traceable to the National' Institute of Standards-. and
/_\ Techndlogy (N.I.S.T.) through QCS master standard #1550.01. Unless otherwise noted -
in the comments section of the report, all measurement and test equipment meets 'or |

exceeds customer calibration tolerances.

‘echnician Signature: g =~ %/ ' Date: 7“é —f>

‘echnician Signature: ' Date:

N
PTID: MYRCO02

Member: National Council of Standards Laboratories and Weights & Measures




]

/—\‘o.ld To Mvren Consultma
“Address 512 Wl]hams Lake Road
CIty | - Colville. WA 99114
Ship To

Qeww\“ ‘Smwle« 3%"3‘”";952 %M ﬁam%é?s% Efvﬁré %ii £ é@. s

Quallty Control Services -

Report of Services and Cahbratlon

9340 S.E. 11TH AVENUE
PORTLAND, OR 97214
PHONE 503-236-2712..

S|

Elv Calibratl S

Documenta’ﬂon'ReqUIrements

C B ,\ﬂA%LA Ceitificate
-_iC;cémménts: ad } [ %’P//}
B
':Dc;’écﬁptior;‘ Patt# - | Q.. @ - ‘A;rht. No. Description -
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/\TR.EN CONSULTING, INC. Calibration Data Sheet # 66
212 Williams Lake Road ‘Revision 1 8/25/08
Colville, WA 99114 '

Office: 509 684 1154
Lab: 5095 685 9458

THERMOCOUPLE CALIBRATION ' . DATE :
: ' TECHNICIAN:
T/C Ice Water _ Boiling
# Location Bath (° F) Water (° F)
1. Wet Bulb R 0B
2. Dry Bulb ~_2Y 20 &
3. Stack 2\ 204
4. Stove Top _ 2 e
5. Left Side ' 2% 582
6. Back 2= 209
7. Right Side BY - 23S .
8. Bottom I . B g_t\?fﬂ* '
9. Firebox ) 1) ' ' ' o
10. 2°¢ Burn/ Cat @ %@“1
11. Ambient ' ﬁf"[ OB
e Tummel T8y oo@
~ 3.. C Gas Hot Box E 7% S
. 14. C Gas Impinger Exit é«-‘? _ 1oL
- 15. Particulate Filter #1 A S
16 Condenser #1 ? T
17. Particulate Filter #2 . % H Y
18. Condenser #2 . — gJ 104
19. Extra ' S =
©'20. Extra T REY 90Y
21. Extra ’ = rof

Thermocouples checked against

‘Reference Thermometer #: E‘ E\,S C@
Ice Water Bath: i % ' °F
Boiling Water: 99, 2702010 & °F
Room Temp: G °F

BP: . ' &\qg 7 Hg

CAEIF S 161
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7 YREN CONSULTING, INC.
512 Williams.lLake Road
Colville, WA 99114
Office: 509 684 1154
Lab: 509 685 9458

THERMOCOUPLE READOUT CALIBRATION DATE: 2. M% 2O
slf\ww

Calibration Data. Sheet # 65'
Revision 1 3/3/04

TECHNICIAN:

Thermocouple Readout Manufacturer: Ome,C{C(

o o
Model #: ‘O Ser:l.al #: @?SZ @«g l Type:’ l"ﬁ Range:

000 é =

£ =

Locatlon *'“:i@. E} *Q«» @{ & Q&%ﬂ’&,
Cal:.brated with: t@ ‘%”% gﬁn

Zxdjusted to: .

: ZE Adjusted to:
0 = o 800 = 603;@ 1600 =-NM¢,Q ;@25.3

" o= 0&‘? g 0,38 ooo = 9993 ‘m 1700 = HAH 003

" 200 = gggg__ Mﬁ 1000 = |0, | *@@‘&, 1800 = |Bw,5 DO 2.
300 = 2485 021100 ~ 10989 0.0 1500 = JBEN.I 004
400 = 3498 @01 12(_)0 - m?% ‘)‘Ot@q 2
500 = M% 10 0B 1300 = 12989 YORbL -

_.590 - @f(;{@ WS 1200 = H;@O,Z_,.,-—@,@ [

@‘?‘?3 ‘\’@'A:@tl‘lsoo - M998 £ ol

700 =

%.Dif = (Reference Temperature °F + 460) — (Readout Temperature °F + 460)
T Reference Temperature °F + 460 x

or

% Dif = (Reference Temperature °C + 273) — (Readout Tempe: rature °C + 273).

Reference Temperature °c ¥ 273




" N4REN CONSULTING, INC.
612 Williams.lake Road
Colville, WA 95114
Office: 509 684 1154
Lab: 509 685 9458

Calibration Data Sheet # 65
Revision 1 3/3/04

THERMOCOUPLE READOUT CALIBRATION pare: S Ny 2810

TECHNICIAN: W

'I‘hermccouple Readout Manufacturer: O{'ﬁﬁﬁ@{

Model # MS 't: ﬁ Serial #: HH@?}*&_’Z}* Type: l"L Range: O“IC?@DQF

T

- Location: L‘*SG- (’D ﬂ\@,\’f@d\ ?D?Q
Calibrated w:Lth P{‘%‘Z(’C—»

° F

Adjusted to: . =
- Adjusted to: s

th
o}
bt
-9
pgs)
o.
Q
|
it

o= | . -OD,;{L 5;00 = 349 %%?6% 1600 _,"“—'qq; . ‘“'%fglég
Tho- 9% 108 soo - B9 H0.6F 1700 - K98 0,09
soo - 001 OUE 1000 - Joo | “8OF 1800 - MY +9,04
300 ;.QQC’{ .3 1100 - r098 ‘F{}\@ 1900 = qu ' 4'@'@8
400 = gmi@ ‘F@*’?‘“& 1200 = Mﬂﬁ_ +Q ,f2 2000 = . | |
500 = HAY wi»@ 1O 1300 = 1289 o -
o0 =599 40 1000 - 1396 O/
700 = 16 -*O]F‘f?”‘ 1500 = (MG® +O. f@

1
L

I

J

% DJ.f = (Reference Tanperature °r + 460} ~ (Readout Temperature °F + 460)
S Reference Temperature °F + 460 : :

or

% Dif = (Reference Temperature °C + 273) - (Readcut Temperature °C + 273).
: ' Reference Temperature °C + 273 '




P

/NyREN CONSULTING, INC.

512 Williams. Lake Road
Colville, WA 99114
Office: 509 €84 1154
1ab: 509 685 9458

THERMOCOUPLE READOUT CALIBRATION

Thermocouple Readout Manufacturer:

Model # ?ﬁ?% “E?F&Serlal #:
T Meder Box Sl -

Locat:l.on

Calibration Data. Sheet # 65

Revision 1 3/3/04
DATE: 2 M
TECHNICIAN: Qﬁ’*\t’{ﬂ\“gm&
) wg@m@fﬁ

%Q t(@ﬁ?‘"’ Type: ;’{ Rangﬁ -

'Callbrated with: Q‘!‘%Q“L /ﬂ@c&é 2 @@ ;’E ﬁ; é?%?ﬁ%

- 200
300
400
500

600

700 =

% Dif = ‘_(Beference Tempera

or

¢ Dif = (Reference Tempera

N

~

&
|5
o o
t3
nn

ok

D:Lf o _
;’2_2.., 800 =

~0,l5 1000 =}

- Adjusted to:

Adjusted to: -

"\‘@;Ei E‘ ‘_ 900 =

0 &%71196 :
0 M 1épo =

) ?% €= 1300 =

1200 = 145

1600
-k _ 1700 -
=4 i 1800 =
-05 1000
% 2000
“'@"':Qfﬂ‘

+0 19

LT

')‘0.?:?”’ 1500 = 151k

1

| 'afr?e “0.43

%@ﬁ
o O |F

"*3“??'“

10.08

ture °F + 460} — (Readout Temperature °F + 460)

e
BN
A -

Reference Temperature _¥ °F + 460

ture °C + 273) — (Readout '.I.'empe,rature- °c + 273).

Reference Temperature

°c + 273
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EVER READY THERMOMETER CO., INC. PAGE 2 OF 2

REPORT OF CALIBRATION

~ LIQUID-IN-GLASS—-THERMOMETER

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT

. LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD
RESULT. : '

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE-POINT - READING, TAKEN

AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OF ABOUT 20
DEGREES C, (70 DEGREES F) IS 0.00 DEGREES C. IF THE ICE-POINT READING

IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL OTHER READINGS WILL

BE HIGHER (OR LOWER) TO THE SAME EXTENT. IF THE THERMOMETER IS USED

AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A HIGHER TEMPERATURE.
AN ERROR OF 0.01 DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN

THE TWO TEMPERATURES, MAY BE INTRODUCED. THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTAL
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE HIGHER..

. o

TEST NUMBER: 152439

DATE: 07/16/96 '

STANDARD SERIAL NO. 128239
/" \NIST IDENTIFICATION NO. 88024

Charles Tang—Nian
QUALITY CONTROL MANAGER




EVER READY THERMOMETER CO., INC. " PAGE 1 OF 2
228 LACKAWANNA AVENUE
WEST PATTERSON, NJ 07424
(201) 812-7474
REPORT OF CALIBRATION
LIQUID-IN-GLASS-THERMOMETER
CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 1005 3FC S/N-1697
RANGE: -1 TO +101 DEGREES C IN 0.1 DEGREE GRADUATIONS

THERMOMETER CORRECTION
READING (ITS-90)**

0.00 C 0.00 C
©10.00 10.00.
20.00 0.00
30.00 0.00
37.00 0.00
40.00 0.00
 50.00 0.00
56.00 .0.00
60.00 0.02
. 70.00 0.00
80.00 0.00
90.00 0.00°
100.00 1 0.00

#% ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-90) PUBLISHED IN THE METROLGIA 27,
NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77 AND NBS MONOGRAPH 174.

FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC—
- PTONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

L

CONTINUED

TEST NUMBER: 152439
DATE: 07/16/96
~ _ STANDARD SERIAL NO. 128239
n.” \NIST IDENTIFICATION NO. 88024




Dry Gas Meter Calibration Data

e e s ey

- Revised 1/10

(Vm)(Pb + Ah/13.6) (Tc + 460)

Pb(Tmo + 460)

Date: //ﬁ/h/ JOIO Technician: SE )& | ATIM
\ Callbratlon Meter Mer elee ettt SN: |00 3o Y- 0.929%
Meter BoxID 45 G&~F Metef Mt Qm:,ix: Useﬁﬁ sN: 20 = 9 QW:!? .
Electrical Check & g’@- _ Pitot Leak Check w / ;&5,5
Leak Check  FrontHalf &% Back Half Db
pp= 37.9% in He | |
Orifice Gas Volume Temperature Time
(iih) Cal. Dry Gas Cal. Dry Gas Meter 1&/;(3;1’
’ Meter Meter Meter ’
5 e T o
Caft) | @) F oo :
(OF) (BH(O
8 )
nitial (008,000 |135.559 | _nital [T, 8245 ]
g | fimal 02,005 ||H0%F3 | final 635 | 23 ’?,‘I?Z
- - total 5.0(0“:0’} 5,130 4 avg (3.37381.37 ok
T el (13,900 40R0E | it 185 5% | i
-9 final  |G{®. 035 hys.q1d | finl 35| §3 T:22
total | 5.03507 2100’1 ave (03;1‘5 A 138
oo . '
witl |G ig,300] 145,983 | it 675 57 4. -
1.0 final  |(,23. 333 139 wm fnal gz | 83 315
' total  |5,6830% 51630 7 wve  |%3.3791.3% %93
| Lo . |
o initial  |33.800 |15 555, mital % 5% 23 '
1.20 [ fnal  [pap.9wa 156397 | final [ G§ | gg 8100
el | 5. Jo200]5. g4a0% e | 4 7| 824 §.10
Jeoo = ' _
|, oo [t lestgoolisz sl | imitel %3 P7gs | o
1% final  |(p24,58Y i 473 |  fimal {5 | R | &>
ol |5.o84S7518804 _ ave 65,8325 ¢ 6.2
O . Y= __(Y)(Ve)( Pb)(Tm + 460) An@= (Q0317)(Ah)_ — [(Tc +460) (©)] / [(Vc)(Yc)]2




 METER BOX: Lffr@-«w‘ﬁg o
vare: S/27/0 =
pRGE: 2 OF 3

R

Y=_(Y.) (Ve) (Pb) (Tu_+ 480)
(Vy) ,(_Pb + mH/13. 6) (T,.-,+_460'>

. . X . - .
X 5412 e X .
¥= .%%’f@ 0(060) m %) ( B3 460)=  ZbBY3Hed = ;J..O.vllo\l;.k |
(55;.,‘?2"39 (37.98% . -0 M13.6) (b33 easd) T
o : X . 5 62?’ - L o X X
¥={(99%) (%-nsao) (;mg) (8&)( + a60)=  HolFB.5% S o OlfpB8™ -
A v F %3‘{«9\110
(5-\Db0) (;??:% 4 ,60X/13. 6) (&3& +460) :
X = ”
v= (938 (5080} @zt (31 3<+ 460)- 2L\ D, 5% lg 134T
- N 454527“‘%'7’7
(5 163 (a?w"’wOD /13.6) (63, 3 5460)
x 2t <
= '%?gi‘c;\@aw (z1aY (85X + 460)= B 3’3‘"/,.§ . 013335

(528209 ¢ 27935 1.2o¥713 . 6) ((QL{SZ;;«_:;UO) .
, gyz3”

' ye (s isonds (marF(ezbie 460)=  HITALSD 3 [0A0nA ~

X FEH S 13?“
(%11220) %2745 % 2.00X/13.8) (cpagg;—woy

Y FACTOR VARIATION (& 0,02 ALLOWED FROM AVERACE ¥)

~ _
LoV i) —Looo\d 7
Lowry ~-00096_~
\.0\3*!7’./% o£(‘)@9,§{5 -

Lo L eead 7

”~

1,000 7 T oobll_o

avg ¥ .05~
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(0.0317) (ABY .
(Pb) (Tmo + 460)

(0. 0317)( OX. )
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IF

{0.0317) ( 370"( )
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Page 3 of 3

Z413 .
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Unit:_Kume

Post Test NS G-—| Date: 7/39 /2
Meter Box Audit Technician:_ S £ i</ AWM
Woodstove Data Sheet #32 WST9-Form2, Rev 1/10
Meter Box Calibration Audit
Test Data
Run # 1 2 3 4 5 6 7 8 9 10
Avg.AH |©,00 | | C{ 1,9 .9 , 9
MxVac l© | o | © | O | ©
Avg. Test Series A H: in H,O. Test Series Max Vac: in Hg

Audit Dry Gas Meter Mft: QO Qgtm&‘k SN: 1053302 Correction Factor (Y):_- 9938

Note: I volume is in m’, multiply by 35.314667 to obtain .

Note: Add 460°to all temperatures

Test Dry Gas Meter Mfr: €0 ic usthd SN: Correction Factor (Y):_|. 9159
Audit Data
Audit #1 Audit #2 Audit#3
BP (“Hg): 45.3% A3:39 - R5.39
Vac(“Hg): O ) O
Audit Meter: Final Vol DL 39.984 L35 423 .
Tnitial Vol L246.%F 634370 b20.10l
Vol (Ve, FE) 51790 7 NI 5.0320
Audit Meter: Initial 5.5  {6.2-5 L b
Temp CF)(Te)  Mid oS L% 03
Final bl kY s 7 >/ .
Avg (FPA) YR %5 (5235) _ HAF (624
AH (fn. H;0) Tnitial Ap .90 .90
Mid .D .20 =T
Final .90 | .90 . R
- Avg -0 4 .90 .90 ~
Dry Gas Meter: Final Vol 901.056 9306200 I, 952
" Tnitial Vol 895.974 9o\.0/se 906.303
Vol(Vo(f)m®)  5-0530 7 5000 7 5.9~
Dry Gas Meter Initial lolp 70 33
Temp (°F) : Inlet Mid (09 73 36
(Tm:) Final (09 33 7 P 33 /
Avg(F/A) = (520)” 13 (53.F) 75 3(535.3)
Dry Gas Meter Initial :
Temp (°F) : Outlet Mid
(Tm:) Final
Avg(CF/°A) |
Avg Dry Gas .
Meter Temp (Tm - °F/°A) 73528 21.3(5317) 35,36525,7)
—. Time (minutes) Q. =\ Yl q:-42




WST9-Form2, Pg 2, Rev 5/10

Y= (VIMCEYBPYTr) Y Factor % Difference = Act—Exp X 100 wa* v,z
(Vo) (BP + A b/13.6)(T) Exp
‘.39/ >

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

- Runl e ' Ve
Y=( 9479 . 9R /)( 3%:3% 4528 /): Y34 FFo = 1.0g34
(50820 ) 2%.3% + -0 [13.6)( D20 ) HoyOUD3Bde

A% = /O/é Y Lo é@@ )Xﬁ)o: +O,1HY % -
ﬁOé(a@@ '

e < s -~
y=(504 ) -9 )( 2835 (23L,F )= 76,99%.67391 = .99833
(54405 ) (2%3> * ef 13.6)(52%.5 ) 7”7‘;!1? 5Yplp —
~ N\
A%=(.99832 " hole88 x100=_ T LBZY %
O 1608 |

7 /s
Y=(5.07280 ) -7978 ) (23.39 )(13’5~ /\= Feal. 4550~ ~ Losoy 7
(59;% ) Z%:39 + 290 13.6)(52. F ) Fe, B YIY

Run 2

Run 3

~ N ‘

A% =( I, OQO# @\‘%8@ )X 100=_""- ”".i’" Z,. %
I @b | o

Note: The Y Factor % Difference must be <+5.0% to be acceptable. Avg. A%=_"" !\ je,

" Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

0,80 80  inch HyO Ab= - |.0)&%& Calculated Calibration Y Factor

(A) - (©) (from Calibration)
inch HOAh= Calculated Calibration Y Factor
(B) : D) (from Calibration)
. _ = - X100 = . e a = /o =
® @A ' (E) D) ©) &) ¥)
- - = X100=
AvgAh (A) : G)
X )+ =
LF _ G J C Interpolated Y Factor
- For Avg. Test Series
Ah
Dry Gas Meter Back Half Leak Check: inch H,O in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM —6S | L7325 | .333
™ —1L.C 976 S
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VANEOMETER CALIBRATION

Myren Consulting used a Dwyer Model 3480 Vaneometer to measure
test chamber air velocity. The manufacturer’s specifications for
accuracy are * 5.0% from 0 to 100 fpm and % 10% from 100 to the top
of the scale. Myren Consulting insures that the instrument is level
and clean prior taking each reading. According to EPA.personnel '
(WeStlln, RTP) no further calibration is necessary.

DRAFT GUAGE CALIBRATION

Myren Consulting used a Dwyer Model 115 AV, a -0.05 - 0.0 -
0.25” inclined red oil manometer (readability resolution % 0.001”
H,O) to measure the static pressure in the stack. Once leveled and
zeroedas” per the manufacturer’s written operating instructions, the
Dwyer manometer is a primary standard and needs no further
calibration.

The manometer is leveled and zeroed at the start of each test,

checked as necessary during a run to verify that the settings have

not changed and again at the end of each test run. The results of
these checks are recorded on Woodstove Data Sheet #16 in each
individual test.

- BAROMETER CALIBRATION

Myren Consulting used a Princo Model 453 SN W14275 Mercury
barometer and a Weems and Plath aneroid barometer to measure the
barometric pressure (BP). The Weems and Plath barometer was
calibrated daily by comparing it to the Princo and adjusting it as
necessary. The Princo when calibrated following the manufacturer’s
instructions is a prlmary standard and needs no further calibration.

MOISTURE METER CALIBRATION

Myren Consulting uses a Delmhorst J-2000 which was calibrated
daily using the “Check” feature. Then the operation of the moisture
meter was checked with a Delmhorst Moisture Content Standard Model
MCS-1 at 12.6 and 23.8%. The results of these checks are recorded
on Data Sheet #10.

The readings obtained with the moisture meter are then
corrected as per the manufacturer’s written instructions for :
temperature. If Delmhorst #496 insulated pins are used, the meter
is set at 222 using the Set Pin Calibration instructions. The
meter is set at 1 for the Species correction. 1 is the setting for

D. Fir
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CO2 Analyzer
Multipoint Calibration Report Form
Site:_Myren Lab, Colville. WA _ Date;__+ / {3 l #Q /0
Analyzer: Make:_Horiba =~ Model:__PIR 2000 SN: _607204

~

P i Myren Consulting Inc.
= !

vk b 512 Williams Lake Rd; Colville, WA 99114; (509)685-9458

| QA WS, REV 1/10

Calibration by:;_A ST iVMLAJ

Cal Gas Flow:_1.5 scfh = Measured by: Rotameter: X .Mass Flowmeter:

BP:  9%.]J&  “Hg Instrument ID: Princo
Temp:_ 4,5  °F Instrument ID: Omega Digicator
Analyzer Last Calibrated: b’ / Q‘(’ / FOlo By: A R m;/'re nJ

Cylinders:

1. # Af}~°\l { %+ Concentration: 0 ,OQ %CO; Cyl. Press.: 206 psi.
Certified By: Ox oNC. | Date: S /1 /fZ@,‘

2. #EX-UEH O Concentration: &2 (s %CO, Cyl. Press.:_ I (©  psi. f
Certified by: N\ WWﬁkm T fm-«ﬁv __ Date: % /,f ‘.?,/; o

S 3. #980-1128 Concentration: - 2V QO . %C0, Cyl. Press.: 9@ IO psi.

Certified by: © X QAL _ Date: g f T’}%/" ¢ P

4. #5X - YOS5 85 Concentration: {04 . %co, Cyl. Press.:_| ‘@?‘O psi.
Certified by: {Y\&-ﬁ/ﬁ“\mffﬁ’%-ﬁéﬁ?a‘ @“fi“ﬁ; Date: .1 / 1210 |

- Analyzer; Calibrated Range:_ 0—25 % -Output:--0—1.0 - V.

Flow:_1.5 scth Measured by: Rotameter:_ X Mass Flowmeter:

Calibration Results
Point | Cyl. % Expected Actual Adj. % |Curve| Potentiometer
LA €O, Meter | DVM | Meter | DVM | Meter | DVM Dif. | Cone. Unadj.
000 |000 1000|900 oy = |+ 2F |voug
lab  |SoY| 504 |SOE Pgoy = |-0.% 12143

NP W |-
— | lWIlIN |~

~
oY 42 9L o |4l | T oo
ENE

Y

01,0 [84.0[840(85¢ |,852 S [#0.8H 007 S
! ‘éﬂa%'\'\
0,06 [0.00[.009(0.00 |.000 SR NTY

VYT

Comments: Lgeo & 12:39 534359
Lo v = 12.492549%2
VO8N = 91,0248 2
SRV 2 Q,OOBQ}O 4
000y : 0,066 3525




Linear Rearession Results
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y i@ Myren Consulting Inc.
P M U A 512 Williams Lake Rd; Colville, WA 99114; (509)685-9458
QA WS, REV.1/10

CO Analyzer
Multipoint Calibration Report Form
Site:__EPA Lab, Colville, WA Date: ¥ / 13 |20/
Analyzer: Make: Horiba Model:_ MEXA 311-GE SN:_GE-30075

Calibration by: {3 =0 (Mo Adsa,

Cal Gas Flow:_1.5scth Measured'by: Rotameter:_ X Mass Flowmeter:
BP: ?‘@&@) __”"Hg Instrument ID:_Princo
Temp: ¢ Y, &  °F Instrument ID:_Omega Digicator

Analyzer Last Calibrated: Y / 26 / o By A X M asan
Cylinders: N-w&

.- # Qr(* ~AQ1(.F Concentration: 0.00 %CO Cyl. Press.: ¢800  psi.
Certified By: @x&ﬂ“‘m, Date: & /I /fo

2. #5X-HS4 0 Concentration: 2985 %CO Cyl. Press.: [e 1o psi.
Certified by: mggﬁﬁ’ heson Ve ey Date: H / /2 /10

3. # 3% “1'115 Concentration: ‘“h@.g . %CO Cyl. Press.: 62@ psi.
Certified by: Oxm Date: 8/ :Q;L/ C]T!_

4. # SX = 40585 Concentration: }» 9\6( %CO Cyl. Press.: [ 3 1O psi.
Certified by: /Y\Masm _T.z: G‘fr\“‘g’a Date: Y //7—/(0
Analyzer:  Calibrated Range:_ 0-5.0 % Output:_0-1.0- .

Flow:_1.50 CFH Measured by: Rotameter: X  Mass Flowmeter:
Calibration Results

Point | Cyl. % Expected Actual Adj. Curve| % | Potentiometer
#o1# | CO Ineter | DVM | Meter | DVM |Meter| DVM| €07 | P unadi. | Adj.
1 1 Do (080000000000 | — | — |,°012/40,03 —_—
2 | 2 [2.65 |955].288 [250 |55 | — | — puses |- A0S —
3 [ 3 ] 402 [uws | Ma3/4as a1 SN 1088 40k | N
s [ e )29 log a9 lwa2 1033 [ N 1308 [Hi2L T~ ™
5 | 1 | oo [000],0000000 [000 | T oot 1003 T

Comments: &, 500 = L @C‘TS‘?@SQ?Q’ :
0 .1A5E & 2500250880
0 MUY oG U2
0032 = 201538495
0000 ¢ O0H e}

£ (oL 1)




Linear Regression Resuits

Y=MX+B
SlopeM=_0,1022%2 65
Y Intercept (B)==0.000 bSHY
Correlation Coefficient (r) =_©:38 6069

0.9

0.8

0.7 Fr—=

0.6

0.5

0.4

Analyzer Output (Volts)

0.3

02

0.1

Comments:

2 3 4 5 6 7

Span Gas Concentration.( % CO)

10




1650 Enterprise Parkway
Twinsburg, Ohio 44087

Certificate of Analysis - EPA Protocol Mixtures 215-648-4000

Customer:  OXARC INC Protocol: Reference # Lot#

Cylinder Number:  SX-45410 , ' G1 519323 109-96-17642
Cylinder pressure: 1600 psig '
Last Analysis date: = 4/9/2010

Expiration Date: - 3/18/2013
o REPLICATE RESPONSES
' S Date: " = 3/18/2010 Date:
Component: Oxygen o ) 12.5%
Certified Conc: " 12.5% £ 1% REL 12.5%
g - . - 12.5%

~° -~ " Cgmponent. Carbon Dioxide

" Certified Conc: 12.6% £ 1% RE

Componhent: Date: 4/9/2010
| ' 2.55%
Certified Conc: 2.54%

2.54%

/" LANCE GAS: “Nitrogen

REFERENCE STANDARDS

Component: Carbon Monoxide
SRM #: SRM-2641a
Sample #: 52-D-15
Cylinder #: CAL-017008
4.009 %

-Concentration: --10.09%

CERTIFICATION lNSTRUME_NTS

PRS- ‘GGmPOHemt:-99@fgeﬂ-:~—~—-~»—” e --'-6érﬁoh—Monodeé";-"-‘*= e

Make/Model: Rosemount 755 e “Varah3800GC - . Varian 3800 GC
_Serial Number: 2002832 LR-92489 -LR-92489
Measurement Principle: 'Paramagnetic TC, FID -TC, FID

Last Calibration: 2/26/2010 : 3/16/2010 - ' 4/2/2010

Notes: T1 34'744

This certification was p'erformed according to EPA Traceability Prdtoool for Assay & Certification of Gaseous
Calibration Standards September 1997, using procedure G1 and/or G2.

Fw O Tt Date___ 4/12/2010

Analyst




MATHESON

1650 Enterprise Parkway

%’6 2y TRieGAS - - Twinsburg, Ohio 44087
= ask...The Gas Professionals™ Certificate of Analysis - EPA Protocol Mixtures . 215-648-4000.

Customer: OXARC INC ' ) Protocol: Reference # Lot#

Cylinder Number:  SX-40586 Gl 519323 - 108-96-17643

Cylinder pressure; 1600 psig
Last Analysis date:.  4/9/2010

Expiration Date: 3/18/2013
_ . .REPLICATE RESPONSES
Date:  3/18/2010 Date:
Component: Oxygen : . 5.98%
) ' - 5.98%
- Certified Conc:  5.98% £ 1% REL
e e:, onc (] . (\ 5.99%

. . . 3/18/2010+_._ . __-Date:
A ~Component. — Carbon Dioxide : —Date: . 0 ate

6.03%
Certified Conc: 6,07%
!65'04%
Component 0 Date: 4/9/2010
.~ o 1.29% *
Certified Conc: 1.28%
T 1.29%
FANCE GAS:
REFERENCE STANDARDS
Component: Carbon Monoxide
SRM# SRM-2639a
Sample # 54-D-51
Cylinder #: CAL-013889 )
. Conceptration;  10.08% 0991% '
CERTIFICATION INSTRUMENTS' WAV T -
e e - SCOMAPOREAE— OXygeR—= - i [:~ p W —@'a?bon—Dl@mde—~- - = .—- Garbon‘Monexide ~— ——- -
Make/Model: Rosemount 755 e Vanan 3800 GC - ' Varian 3800 GC
Serial Number; 2002832 ‘ LR-92489 , LR-92489
Measurement Principle:  Paramagnetic TC, FID ~TC, FID

Last Calibration: 2/26/2010 3/16/2010 | ' 4/2/2010

Notes: T134744

Thls certlﬁcatlon was performed according to EPA Traceability Protocol for Assay & Certifi cation of Gaseous
Calibration Standards September 1997, using procedure G1 and/or G2.

N

Analyst ‘ ' : ﬂd&-i’a a M' R bate 4/12/2010




WELDING PRODUCTS

. FAX (508) 535-0368

BOISE, ID 83708
7815 W, LEMHI ST.

(208) 376-0377
FAX (208) 376-1133

COEUR D'ALENE, ID 83814
3530 RAMSEY RD.

(208) 7653311

FAX (208) 667-5974

COLVILLE, WA 89114
328 W. 1ST.

(509) 684-3776

FAX (509) 684-6742

ELLENSBURG, WA 98826
704 N, WENAS

(509) 925-1518

FAX (508) 925-1136

HERMISTON, OR 87838
HERMISTON-

McNAHY HIWAY

503) 867-7377

\/\?AX soa) 567-2265

K-ENNEWICK, WA 99336
800 W. GOLUMBIA DR.
(509) 5824202

FAX (509) 586-0858

LEWISTON, ID 83501
2513 3RD. AVE., NORTH
(208) 743-6571

FAX (208) 746-8374
MOSES LAKE, WA 88837
1401 WHEELER ROAD

(500) 7659247
| FAX (509) 766-9958

OKANOGAN, WA 98840

2256 ELMWAY .

(509) 826-3205
FAX (508) 826-3805

PASCO, WA 88302

716 SOUTH OREGON
(509) 547-2494
FAX {509) 547-3103

TWIN FALLS, ID 83303
729 GOMMERCIAL AVE.
(208) 7349711

FAX (208) 734-7923

WENATCHEE, WA 58801
7HME GARDENS RD.
- | (509) 6628417
AX (509) 662-1229

YAKIMA, WA 88803
1004 EAST MEAD
(508) 248-0827

FAX (508) 452-8704

“Customer: Myren Consulting -

SPECIALTY GASES

INDUSTRIAL SUPPLIES BEVERAGE SYSTEMS
INDUSTRIAL GASES SAFETY PRODUCTS
- MEDICAL GASES FIRE EQUIPMENT
"\/\ A . V
MW.OXARG._GOM
MAIN OFFICE
S oty Primary Standard Certificate of Analysis
F(é%é )E‘;’; iy Method of Analysis Micro. GC / Grawmetrlc

Reference#’ PMT234:2

P.O.% . _Cylinder#  250-1175..
Component Requested: - -Concentration. .
Air ‘ L " £
Argon N/

- Carbon Dioxide - 2109
Carben Monoxide _4.00%
Helium : i N/
Hydrogen [N/ A~
Mathane o NI i
Nitrogen: Balance
Oxygen 21.0%
Hazard Class - UN 1956
DOT Sthipping Name a Compressed Gas NOS
Shipping Volume. (scf- apprommate)f 160:scf- @), ntp
‘Cylinder Pressure 1500 psig
CGA Valve Connection 350

Oxarc Primary Standard niixtures are prepared with gravimetric techniques
using weights traceable to NIST. Mixture.blended to +/- 1% relative to.

-minor component and 'certiﬁed to +/- 1% analytical accuracy.

Authorized Slgnaturé_ gi};‘;;; /

Travis Auger

Date. 5};’/ ﬁ5/¢7

Comments:



-

STOVE QC

The Kuma Aspen noncatalytic wood heater is a small to
medium sized stove with a useable firebox volume of 1.55
cubic feet. It has several distinguishing features. They
are as follows:

1.

‘'The unit is specifically designed with a 3.00”
combustion air inlet that can be hooked up to a
duct delivering outside air to the unit. There
are 2 inlet locations, one on the bottom of the
unit that will be used when the unit is installed
as a freestanding unit on legs or a pedestal and
one on the back of the unit that will be used when
'the unit is installed as a fireplace insert. The
cover plate for the inlet hole not being used is
moved from one location to the other and attaches
with 2 screws.

The unit was tested with an ash pan.

The unit is designed so that it can be installed
as either a freestanding unit or as a fireplace-
insert.

The critical dimensions in this stove are as follows:. .

1.
2.

> W

8.

9.

Vertical Throat Dimension: 1.757

Horizontal Throat Dimension: 1.50

Note: The vertical and horizontal throat dimensions
are measured at the front edge of the baffle.

. Air Wash Gap: 0.21875” (7/32")
. Minimum Primary Air Setting: 1.4375”. See drawing

on page 4 of 4 in this Section.

Lower Primary RAir Orifice - N/A

Lower Primary Air Orifice - Outlet Orifice: 1-
0.1875” hole

Secondary Air Tubes

Front: 34 7/64” holes on 1/2” centers

Middle Front: 34-3/32” holes on 1/2” centers
Middle Rear: 34-3/32” holes on 1/2” centers

Rear: 34-3/32"” holes on 1/2” centers

Combustion 2ir Inlet Orifice (Outside Air Hookup):

-3.00" diameter hole.

Secondary Air Inlet Orifice: 1.75” X 0.75”

10. (Adjustable) Primary Air Inlet Orifice: 1.00” X 47,

of which 1.4375” is always open.
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Note:
: drawings.

-~ Aspen Part Specifications
Part# | Description Dimensions (inches) Quantity | Composition
1 Firebox assembly 20.00x19.375x15.625 1 3/16” Low carbon steel
2 Firebox top 20.00x19.00 1 Y2 Low carbon steel
3 Flue collar 2.0 height 6.0 diameter 1 3/16” Low carbon. steel
4 Primary draft channel | Sides-1.25%2.5 2 10ga. Low carbon steel-
(cross sectional area) | Bottom- 2.0x2.5 1 10ga. Low carbon steel
Top—1.5%x2.0 1 10ga. Low carbon steel
S5 Primary draft control | 1.5x6.0 1 Y%” Low carbon steel
6 Secondary draft ducts | Sides 2.0x15.375 2 10ga. Low carbon steel
‘ Rear- 2.0x19.50 1 10ga. Low carbon steel
Riser- 2.0x10.313 1 10ga. Low carbon steel
7 Convection shell 19.75x22x17.75 1 12ga. Low carbon steel
8 Primary feed duct 1.00x4.00x18.00 1 12ga. Low carbon stee]
9 ‘Secondary burn tubes | 18.375x.75 diameter 4 16ga. Stainless steel
10 Gaskets Door seal- 49.0x.625 diameter 1 ‘Woven fiberglass
Glass seal- 45.0x.750 1 96.5% Fibrous glass
3.5% surface sizing
11 Firebrick 4.5x%9.0 11 81% Fireclay
1.5x9.0 3 19% Silica alumina
4.5x8.0 3
& 1.5x8.0 1
4.25x9 2
12 Baffle 1.0x16.50x17.00 1 #400 compressed vermiculite
13 Baffle wool blanket | .50x17.50x20.00 1 Ceramic wool fiber
6#/sq.ft. density
14 Blower motor 12.00x1.75 diameter 1 EBM Pabst C-Frame motor
: tangential variable speed
controlled -
15 Door 13.24x16.0 1 Cast Iron
416 Glass 10.00x12.50 1 Smm Neo-Ceramic
- all dimensions given are O.D. For actual area regarding air flow etc. see

- Components listed above are actual stove body parts that involve combustion
and operation of the unit. List does not include pedestal, legs etc.
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KUMA STOVES, INC.
Model: - ASPEN

Patt: PA.L. SysTEM

{ Materiat: 4

Seale:_ 54 )"
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10 July 2010

Mr. Ben Myren

Mzyren Consulting, Inc.
512 Williams Lake Road
Colville, WA 99114

RE: OPERATING INSTRUCTIONS FOR THE KUMA ASPEN WOODSTOVE

The operating instructions for the Aspen are as follows:

PRIMARY AIR CONTROL (PAC):

To open the primary air inlet orifice and increase the amount of air entering the stove, pull the end of the rod on the
left side of the stove away from the stove. To close the primary air inlet orifice and decrease the amount of air entering the
stove, push the end of the rod towards the stove.

BURN CATEGORY PAC

Low: Set control at the stop At the stop the primary air inlet orifice should be open 1.4375” and the end
of the rod should be 2.7785 from the side of the stove. Be certain to check

this.
Medium Low: . Set PAC at 1.4375 (stop) —2.00” open. The end of rod should be between
2.7785 - 3.341” from the side of the stove.
Medium High: : Set PAC at 1.875 —2.5” open. The end of rod should be between 3.216 and
N 3.841” from the side of the stove.
High: Wide Open. Pull the rod all the way out.
Fan Confirmation Test: Set PAC at 1.4375 (stop) — 2.00” open. The end of rod should be between

2.7785 -3.341” from the side of the stove.

DOOR:
As soon as the fuel is loaded, close the door. If the fuel load is slow to ignite, crack the door open about 1/16”. Moni-
tor and adjust the door so that the impact of the air flow into the stove is maximized, i.e., watch the hot coals in the coal bed

and adjust the door so that they become as bright as possible. Close the door as soon as the fuel load ignites. If the flames fal-
ter or go out, crack the door open again until the fuel reignites, then close the door.

FAN:
Operate the fan as follows:
Low, Medium Low and Medium High: Turn fan on low at 30 minutes. To set the fan on low, rotate
the control knob as far to the right (clockwise) as possible.
High: Turn the fan on high at S minutes.
Fan Confirmation Test: Fan is off for the entire test.

LOWER PRIMARY AIR ORIFICE (1I.PAO):
Clear the coals away from in front of the LPAO on all runs.

If you have any questions, call.

Sincerely,
Jason Fpeeman, GM

TN SQpon Tacemat

2150 W HAYDEN AVE HAYDEN ID 83835
PHONE (208) 762-8002 FAX (208) 762-5862




The owner’s manual included in this test report is
a draft copy. When a final version of this manual
- becomes available, a copy will be sent to the US
EPA.




KUMA STOVES ,

50145 N. Old Hwy 95
" Rathdrum ID USA
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MODEL# K-ASP: Aspen

Tested to: 777
Test Report #: 777
Tested and listed by ???

{ .

INSTALLATION AND OPERATING
INSTRUCTIONS
SAVE THESE INSTRUCTIONS




Welcome to the Kuma family.
Kuma is a modified version of the Greek word Kauma which

means “‘a great heat”.

We would like to take the time to say thank you for
purchasing a Kuma stove. If this is your first Kuma stove, you
have joined a long list of family members, some since 1981. We
are a family business that still desires to maintain a good
relationship with each and every one of our customers. Our
mission is to provide you with a quality product that will last a
lifetime. If you ever have a problem with your stove, we will do
what is needed to get it resolved and keep you warm.

You may have noticed a portion of the Bible enclosed in your
owner’s packet. It is a small gift for.you. Our faith in Jesus Christ
1s very important to us and we have that faith because salvation
and hope are found through Him. Hope comes from the message of
Truth that is found in this New Testament.

Thank you for allowing us the opportunity to warm your
home. May God bless you, and we anticipate that you will enjoy

the use of your new Kuma wood stove.

Sincerely,

The Freeman Family



Under specific test conditions, this heater has been shown to meet
the U.S. Environmental Protection Agency and Washington State
emission limits for residential Wood stoves.

Please read the safety precautions and the entire installation and
operation instructions carefully. Failure to properly install and
maintain your wood stove can result in an unsafe condition.
Consult your local building department for permzt and
mstallatwn requirements. - .. .
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Section 1 — Safety Precautions

Install and use in accordance with the manufacturers installation and operation

mstructions contained in this manual only.

10.

11.

12.
13.

14.

15.

16.

17.

If this stove is not properly installed, a house fire can occur. For your protection, follow the installation
instructions provided. We recommend contacting tocal building or fire officials regarding restrictions and
installation inspection requirements in your area. We alse recommend that your Kuma stove be installed
by a properly trained and licensed installer, preferably an NFI (National Fireplace Institute) expert.
DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE SERVICING ANOTHER APPLIANCE.
Do not burn garbage or flammable fluids such as gasoline, naptha or engine oil. Do not use charcoal
lighter fluid or similar liquids to start or “freshen up” a fire in this heater. Keep all such fluids well away
from the heater while in use. Storing these fluids near a stove could cause a fire.

DO NOT CONNECT TO ANY AIR DISTRIBUTION OR DUCT SYSTEM.

DO NOT OVERFIRE. Ifany part of the stove or chimney glows, the stove is in an overfire condition. If
this happens, shut the air control off immediately. Over firing can cause damage.

WARNING: DO NOT INSTALL IN A SLEEPING ROOM

CAUTION: THE STRUCTURAL INTEGRITY OF THE FLOOR, WALLS, AND ROOF/CEILING
MUST BE MAINTAINED.

DO NOT USE SINGLE WALL PIPE FOR ANY CHIMNEY APPLICATION, EXTERIOR OR
THROUGH THE WALTL OR CEILING. Single wall pipe may only be used as a connection between the
stove and an approved masonry or stainless steel chimney. Single wall pipe may not be used as a
connector in mobile homes.

When installing into an existing masonry or metal chimney, examine the chimney system carefutly. Ifyou
have any questions, seek professional advice. We recommend having existing chimneys cleaned and
inspected by a qualified professional prior to the installation of your new stove.

NOTE ALL MINIMUM CLEARANCE REQUIREMENTS TO COMBUSTIBLES. Installation must
comply with minimum clearances as listed in this manual. (see section 6) Clearances may only be reduces
by means approved by the regulatory authority.

Do not operate this stove with the door in an open position, except for cracking open during start-up.
Continued operation with the door open can cause overheating of the unit, and expose embers to nearby
combustibles.

Do not gperate with broken glass. Do not abuse glass such as striking or slamming the door.

This stove must be connected to 2 minimum 67 diameter listed chimney that complies with UL. type 103HT
factory built chimney or a code approved masonry chimney. Ifthe masonry chimney does not meet code, a
UL. 1777 approved liner must be installed.

When connecting single wall or double wall connector pipe to the stove and chimney, use 3 screws per pipe
Joint including 3 screws securing the pipe to the stove. Depending on the type of double wall pipe you are
using, it may also be necessary to fasten it at the chimney. Simpson Duravent’s DVL double wall uses a
snap lock connector and does not need screws. : .

Use only approved components for Chimney and Connector. Field fabricated or “makeshift” components
are not allowed and can cause a fire.

DO NOT USE THIS STOVE WITHOUT INSTALILING THE BAFFLE BOARDS AND CERAMIC
INSULATION PACKAGED WITH YOUR STOVE.

When connecting this stove to amasonry chimney, make sure you observe all applicable clearances
including walls, ceilings and other combustible material. A masonry chimney must be minimum 6” diameter
and constructed with a liner according to NFPA code 211. If you have any questions about the condition or
the code compliance of your masonry chimney, please speak with 2 qualified professional.




18. WHEN PENETRATING A COMBUSTIBLE WALL TO CONNECT TO AN QUTSIDE MASONRY
CHIMNEY YOU MUST BE CERTAIN THAT THE WALL PASS THROUGH IS A SAFE AND
LISTED METHOD. Please refer to NFPA code 211 for details about listed wall pass through methods. To
obtain a copy of the NFPA code 211, you may visit their website at www.nfpa.org or call them toll free at
1(800)344-3555. Your local building deptartment may also have information regarding NFPA code 211. In
Canada, refer to CAN/CSA-B365 .

- Excerpt from NFPA 211

FIGURE §-7.5 Chi.ﬁmey connector systemé and clearances from combustible walls for residential heat-ing‘ appliances,

Clearance
. System (in./(mm)
Minimum chimnay clearance to brick A Minimum 3.5 In. {90 mm) thick brick masonry wall framed into  12/305
and combustibles 2 in. (51 mm) - combustible wall with & minimum of 12-in. (305-mm) brick
” separation from clay liner to combustibles. Fireclay liner (ASTM
e | Minimum dearance C 315, Standard Specification for Clay Fire Linings, or equivalent),
A e S [ ¢ 12in. (305 mm) minimum %&-in. {18-mm) wall thickness, shall run from outer
- H 1| ofbrick surface of brick wall to, but not beyond, the inner surface of
= = chimney flue liner and shall be firmly cementsd In place.
T T T T T T I §~ *
B S ‘é -
= A Chimney
“ o 3: ] connecior
[ Fireclay
Finimum B2 Ener -
12 In, {305 mm) oy chirnney
to combustiblas NFPA211
Minimum chimnay clearance from B8 Solid-insulated, listed factory-built chimney length of the same 87229
masonry to sheat steal supports inside diameter as the chimney connector and having 1 in.
and combustibles 2 In. (51 mm} (25.4 mm) or more of insulation with a minimum S-in. (229-mm)
Minlmum air space between the outer wall of the chimney length and
ce combustibles. .
—t | || 9 {228 mm) - Theinner end of the chimney length shall be flush with the
Nonsoluble =0 inside of the masonry chimnay flue and shall be sealed to the
TS . ry
Fa,dﬂry-bluiﬂ refractory. <a Chimnay flue and to the brick masonry penetration with non-water-soluble
chimney length  cemanl = connector refractory cement. Suppoits shall be securely fastened to wall
Ghirmney length surfaces on all sidss.
Hush wifh instde Fasteners between supports and the chimney length shall
ot fiue not penetrate the chimney iner.
- ” #ﬂse crdarFtsne%
Air space 2o R s p
} slln?gzs mm) min. g—.—% N E :g’:ﬁem""mr
o H Sokid-insula.tacr?:
TN Aasomy eom listed factory-blilt
chimn: i
constpuzted to e chimney length
NFPA211 Shest steal supparts
Minimum chimney dearance C  Sheat steel chimney connector, minimum 24 gauge [0.024 in. 6/152
tosheal steel supports and (0.61 mm)] in thickness, with a ventilated thimble, minimum
combustibles 2 in. (51 mm) 24 gaugse {0.024 in. (0.61 mm)] in thickness, having two 1-in.
! == {25.4-mm) alr channels, separated from combustibles by a
=2 Two air channels .. minimum of 6 in. {152 mm) of glass fiber insulation. Opening
@ each 1 In. {25.4 mm) shalt be covered, and thimble supported with a sheet stes|
support, minimum 24 gauge [0.024 in. (0.61 mm)] in thickness.
e — Chimney Supparts shall be securely fastened to wall surtaces on all
copnector sides and shall be sized to fitand hold chimney section, Fasteners
° used to secure chimney section shall not penstrate chimnsy
2 oo fiue liner.
& r._4 Minimum 6 in. ‘
£ B1— &52 mmj} glass
-;:m "Eels”“ﬂ“:;na" g 3 ar insulatlon
an ' B
S —
Ons! no Masonry chimney ‘sheet stes)
shaet slesl. constnuicted to
NFPAZ11 supports
Minimum chimney clearance D Solid-insulated, listed factory-built chimney length with an inside  2/51

10 sheet stee] supports
les - .

Chimney chimney fength

saction Y

Chimney

diameter 2 in. (51 mm) larger than the chimney connactor and

and combustibl - Minfmum clearance having 1 in. (25 mm) or more of Insulation, serving as a pass-
SS:F?;:‘:B] 2in. (53 mm) 2in. {51 mm} through for a single wall shest steel chimnay connector of
1-in, (25.4-mm) minimum 24 gauge [0,024 in. {0.61 mm)] thickness, with a
air space to minimum 2-in. (51-mm) air space between the outer wall of

chimney section and combustibles.

Minimum length of chimney section shall bs 12 in. {305 mm).
Chimney section concentric with and spaced 1 in. (25.4 mm)
away from connector by means of sheet steel support plates
on both ends of chimney section. Opening shall be covered,
and chimney section supported on both sides with sheet steel

%~ Chimnay supports of minimum 24 gauge [0.024 in. (0.61 mm)] thickness,
conneciar Supports shall be securely fastened to wall surfaces on all
iz\llr s?g;:e ) Chimney lsngth sides and shall bs sized to fitand hold chimney section. Falstenars
in, mm, ! - 0y
Masaney chimmey  Sheet supports #g:d“nt% l:secure chimney section shall not penetrate chimney
canstructed to NFPA 211 '

Additional requirements:

1. Insulation matettal used as part of wall pass-through system shall be of noncombustibie material and shall have a thermal conductivity of

1.0 Btu-in/hr-it2-"F (4.88 kg-cal/hr-m*~*C} or less.

2. All clearances and thicknesses are minimums; larger clearances and thicknesses shall be permitted.
4. Any material used to close up an opening for the connector shall be of noncombustible material.
4. A connector to 2 masonry chimney, except for System B, shall extend in one continuous piecs through the weli pass-through system and the

chimney wall to the innar face of the flus liner, but not beyond.




Section 2 — Free Standing Installation Instructions

INSTALIL: AND USE IN ACCORDANCE WITH THE MANUFACTURER’S INSTALLATION
AND OPERATING INSTRUCTIONS ONLY. WHILE MOST ANYONE WITH BASIC
CARPENTRY SKILLS CAN SUCCESSFULLY AND SAFELY INSTALL THETR KUMA WOOD
STOVE. IT IS HIGHLY RECOMMENDED THAT IT IS INSTALLED BY A QUALIFIED
PROFESSIONAL WHO IS PROPERLY TRAINED AND LICENSED-PREFERABLY AN NFI
CERTIFIED (NATIONAL FIREPLACE INSTITUE) EXPERT:

CAUTION: The structural integrity of the floor, walls and ceiling/roof must be maintained. Use
additional bracing if required. Never cut a load bearing wall or engineered truss. Use elbows if necessary
to offset the pipe.

CAUTION: NEVER INSTALL A STOVE IN A SLEEPING ROOM.

Stove Components: (each component has installation instructions included. See sec. 8 for a complete
list of accessories)

Stove body (K-ASP)

Pedestal or leg kit (KA-TAMPEDXKIT, KA-WLEGSTEEL, etc.)

Door Xit (DOOR1CASTC, DOOR1GOLDC, etc.)

Outside air kit (KA-OUTSIDEAIR)

Optional Blower (KA-BLOWERS3)

IS S

STEP 1: DETERMINING THE STOVE LOCATION:
When choosing a stove location there are a few things that should be considered.

Try to choose a location that is centrally located in the house.

Try to choose a location that will be easy to access from your wood storage area.

Survey the roof area above and around the location of the chimney exit. Be sure there are no

dormers, roof valleys or any other roof irregularities that could cause difficulty when trying to set

and seal the roof flashing.

4. Ifpossible, survey the attic area above and around the location of the chimney. Be sure there are
no major obstructions such as plumbing, heating ducts, electrical wires, phone cables, ete. Also
check the crawl space below and around the stove location for the same obstructions.

5. WARNING: DO NOTINSTALL IN A SLEEPING ROOM

Ll a o

STEP 2: INSTALLING THE CHIMNEY.

Use only 6” Class A solid fuel chimney that has been U.L. Safety tested for wood stoves (type 103 HT)

IMPORTANT: These instructions are a very basic guideline for the steps to installing your chimney.
For complete, step by step instructions, refer to the installation manual that came with your chimney.
Chimney installation instructions are usually located in the box with the chimney cap or chimuney
support components. If you have any questions about the installation of your chimney, please
contact the dealer where you purchased your stove.

CAUTION: Use only pre-fabricated, listed chimney and connector components. Field fabricated
components and/or “makeshift” compromises could result in 2 chimney or house fire.

CAUTION: Inspect all chimney components for damage. Do not use any damaged chimney
componexnts.




Familiarize yourself with the clearances of the stove for the configuration in which you have
chosen to install, i.e. corner installation or straight wall installation (see section 6). Notice the

-clearances listed for the chimney, this will help you determine the location of the hole in the

ceiling. Note: On metal roofs in snow regions, consideration must be given to snow loads above
the chimney that can slide in to chimney and severely damage it. Please consider snow breaks or
snow dividers to prevent damage.

Omce you've determined the stove location based on-the applicable clearances and connector type
(see section 6), be sure to check attic and roof for any obstructions. Install the chimney system
according to the step by step illustrated instructions that came with your chimmey.

Special care needs to be exercised when passing the chimmey throngh an attic space. An attic
insulation shield must be used in all chimney installations to ensure that no insulation can contact
the chimney pipe. If there is little or no attic space, or if you have a vaulted ceiling, use a tall
square cathedral ceiling support box to pass all the way through to the roof line to provide the
shielding. : -

Stability: If necessary, install a roof brace kit on the chimney to stabilize the chimney against
wind, etc. Generally, roof bracing is required if the chimney extends more than five feet above the
chimney exit point.

See illustrations in section 6 for all components required for factory-built chimneys, as well as
parts required to connect to an approved masonry chimney.

Chimney Height:. The Instaltation Diagram in section 6 shows the minimum chimney height in
relation to the roof With low pitch roofs or little attic space, the chimmney can be too short. For
proper draft and best performance, a minimum overall height of conmector pipe plus chimney
combined should be at least 12 feet tall, measured from the stove top to the chimney cap. If
necessary, add chimney.

STEP 3: OUTSIDE AIR SUPPLY

Outside Air — An outside air supply is required in all manufactured home installations.

1.

It is the Position of Kuma Stoves that outside air is NOT necessary for the safe and efficient
operation of your stove. However, some state or local building codes may mandate outside air.
If your state or local building code requires an outside air supply use part# KA-OUTSIDEAIR. If
you. are unable to. supply a direct connection. to the stove, we.suggest the following:
a. Provide a passive air supply to the home. The air vent should be a minimum of 4” in
diameter. :
b. The air supply must be provided to the same room that the stove is installed in.
c. The air supply should utilize a barometric damper so that air is only supplied to the room
if the house pressure becomes negative.

Visit www.woodheat.org formore information on: the use of outside air:

When building a hearth pad on_site, be sure to leave an area open for the installation of the
outside air vent. Once the hearth is positioned according to the minimum clearances, locate and
mark out the hole for the 4” outside are vent. On a pedestal model stove, this hole may be
anywhere under the stove base. On a leg model stove, try and locate the hole to line up with the
hole in-the bottom. of the stove. On a pre-manufactured hearth, use a hole saw or circular saw. to.
cut through just the backing board then nse 2 hammer and firmly hit the tile or stone on the top
side. Ifthe backing board was cut to the correct depth, the tile or stone will break out very clean.
Also using a hole saw or circular saw cut the hole through the home floor into the crawl space. Be
sure to line this hole up with the one in the hearth.

If you are installing your outside air vent through the wall, use a 4” hole saw or reciprocating saw
to cut the hole through the wall. BE SURE TQO CHECK FOR OBSTRUCTIONS IN THE
WALL.




STEP 4: INSTALLING THE HEARTH

CAUTION: When used with legs, this stove requires a hearth with thermal protection, Your hearth
must be %2 non-combustible material with a per inch k-factor of .84 or less. (This is the technical
requirement. We strongly suggest using the formula below to convert the requirement to R-value.)

1. Size: The requirements for hearth size for the model Aspen are as follows: It must be non-
combustible and extend at least ??” in- front of the stove face and 7 minimum beyond the sides
and rear of the unit. Thickness and thermal requirements follow below. See next page for
diagram. :

2. Aspen with pedestal base: If your Kuma Aspen stove has a pedestal base, your hearth is only
required to provide ember protection. The requirement for ember protection is AN'Y non-
combustible material with a MINIMUM thickness of 3/8”.

3. Aspen with legs: If your Kuma Aspen stove has legs, your hearth must provide thermal
protection. Since k-factors cannot be added and are unfamiliar to most inspectors, we suggest that
all of your hearth calculations be done in R-value. First, you must convert the k-factor to R-value,
To convert k-factor to R-value, divide 1 by actual k, then multiply by the material thickness.

First, turn k per inch into actual k: .84 /.5 = 1.68 actual k value of the %” material.
Next, convert actual kto R: 1/1.68 x .5 =.30 R-value
Your hearth must have an R-value of .30 or greater when installed with legs.

R-value of some common hearth materials .
Material Thickness R-value

Common Brick 47 .800
Common Brick 2257 450
Cement Board .57 200
Ceramic Tile 257 .020

Based on the material chart above it would take 15 layers of tile for the required R-value. Placing
one thickness of tile on top of 3 layers of cement board would meet the requirement and be less
than 1.5” thick.

R-value of less common hearth materials

Material Thickness R-value
Ceramic Board 57 1.10
Flagstone 1> 079
Marble 1” .090
Granite ] 17 .083

Based on the material chart above it would take almost 4” of granite for the required R-value.
Placing one thickness of granite on top of 1 layer of ceramic board would be well over the
requirement and be less than 2 thick.

Key things to remember when determining your hearth design.

1. Thermal protection is only required if your Ashwood has legs.

2. Work in R-value since R is more common and R-values can be added.

3. Never install on an existing hearth unless you are sure the R-value is .30 or greater.

Aspen as an insert: If your Aspen is being installed as a fireplace insert in either an
approved masonry or factory-built fireplace, the following hearth protection is required:
a. A 1” minimum non-combustible material under the insert that extends at least 17” in
front of the insert face as well as 8” to either side of the insert (this 17” is measured from
the face of the insert and not the ash lip). This 1” material must have an R-value of 1.2
or greater. Please refer-to the tables above for the R-values of common materials.




b. Ifyour Ashwood extends out from the fireplace face but does not rest on the hearth in
front and has at least 2™ of airspace between the hearth and insert bottom, then only
ember protection as explaimed in pp. 2 above is required.

MINIMUM Floor Protection size Requirements.

For Free Standing Stove. —
a -
USA Canada
A O
16” 18”
For Fireplace insert
USA Canada
8” 8”
177 18”

STEP 5: Setting the ..stove and connecting to the chimney

1.

!\.)

Your stove is now ready for use. If your stove installation required a permit and requires inspection by the
local building department please do not forget to call for an inspection. It is important that your permit and

Assemble the stove (legs, pedestal, ash pan, blower). Follow the installation instructions that
are included in each accessory box. Once the stove is assembled set the stove gently on the
hearth using cardboard to protect the hearth. .

Position the stove on the hearth according to the clearances shown on the diagrams in section 6.
Be sure that the stove is at least minimum clearance from all combustible walls and materials. If
possible it is advisable to set the stove 1-2 inches further away from the combustibles than
Tequired.

Using approved single-(min. 24 MSG-Black or 26- MSG-Blued)- or double-wall pipe; (single-wall.

is not approved for a:mobile home) connect the stove to the chimney. If necessary, use elbows to
offset the pipe so that the stove can remain at the correct clearance and still connect to the
chimney. Secure each pipe joint with three screws, using the screws provided with the pipe-
Secure the pipe to stove flue collar with 3 screws.

If installing in 2 mobile home, drill a small hole through the hearth and route the 8 gauge copper
wire into the crawl space. Use a grounding “connector” or “lug” to attach the ground wire to the
stove and to the frame of the mobile home.

‘When required by local code, you will need to fasten the stove to the floor of the mobile home.
(This applies to mobile homes only). To fasten a leg model, simply mark the location of the hole
in the bottom of the legs, drill holes and bolt into the bottom of the leg from the crawl space. To
fasten a pedestal mode], holes will need to be drilled in the pedestal base. Once the holes are
drilled in the base, mark the location on the floor and use bolts and nuts or lag screws to fasten.

Inspection be finalized, as some insurance companies will require the stove to be inspected. It is also a
great idea to give your insurance a call and let them know that you have installed a wood stove.

PLEASE REFER TO SECTION 4-“Wood Burning Operation Instructions” as well as “Before Operating”

checklist before lighting your first fire.




Section 3 ° 1 —Masonry Fireplace installation

The Kuma model Aspen is certified for installation into a fireplace with a masonry chimney that is
manufactured in accordance with NFPA 211. A Safety listed 6™ fireplace liner must be installed and
directly connected to the appliance. The single-wall liner must extend 6.5” above the stovetop. For Canada
installations, this 6.5 must be insulated with an appropriate insulation and must conform to the Class 3
requirements of CAN/ULC-S635, Standard for lining Systems for existing masonry or Factory Built
Chimneys and vents, or CAN/ULC-S640, Standard for lining systems for New masonry Chimneys. For
optimum performance and ease of cleaning, it is recommended that an approved chimney liner be installed
all the way to the chimney top.
Check to make sure that the fireplace flue is in good usable condition. This is best determined by a
licensed professional (certified chimney sweep or NFI certified technician).
Prior to installation:
[. Check for cracks, loose or damaged mortar joints, blockages, or extraordinary deterioration.
2. The chimney must have at least a 2” clearance to combustible inside and outside the house.
3. The chimney must have a 5/8” thick fireclay liner. If you have an older, unlined masonry
chimney, then you must install an approved chimney liner system including a thermal wrap that
will bring your existing chimney up to the requirements of U.L. 1777. Contact your dealer or a
licensed chimney professional if you have any questions.
4. Check for any gap existing between the masonry fireplace construction and the fascia masonry. If
there is a gap, seal with a high temperature masonry mortar.
5. If outside air is required by local building code then it should be connected to the back of the
fireplace prior to installation.
a. The outside air vent can not exceed in length, the vertical height of the exhaust flue.
b. The outside air vent must be installed where it will remain free of snow, ice, or debris.
c. The outside air vent must not terminate close to exhaust vents.

Guidelines for installation:

1. Secure the damper in the open position.

2. Install a 6 diameter listed stainless steel flue liner according to the manufacturers instructions.
The flue collar on the stove must be attached to the end of the liner for quick installation and
removal:
- Loosen the flue collar bolts and remove the collar from the stove.

Install the flue collar to the liner using 3 stainless steel sheet metal screws.

Slide the stove into place. (leveling bolts are supplied with the surround kit)

From inside the stove, reach through the flue collar, grab the flue collar and pull down to
the stove, lining up the holes in the collar with the bolt holes in the stove.

Tighten the bolts securing the flue collar to the stove

Install the baffle board and ceramic blanket into the stove using the directions supplied
with the baffle set. _

3. Install the fireplace suwrround (KA-ASPSURROUND) using the instructions supplied with the kit.

SEE SECTION 6 FOR INSERT INSTALLATION CLEARANCES AND DIAGRAMS.

NOTE: Consideration must be given to ensure an adequaz‘e supply of combustion air for your insert.

*Make sure the air cover on the back of the stove is removed

*If your fireplace is equipped with an outside air source, then simply make sure that vent is
open. As with any vent open to the outside, make sure there is a rodent screen installed to
prevent any unwanted intrusion.

*If an outside air direct connection is desired, the parts included in the Kuma outside air kit
(part # KA-OUTSIDEAIR) will make this connection possible.

*If room air is used, the small gaps that naturally occur between the surround kit and the face
of the fireplace should be adequate for combustion air. Do not insulate behind the surround
panel. If combustion appears lazy, try installing some small spacers at the surround panel
edge so that it will stand off from the fireplace face %”. It is up to you to make sure there is
an adequate free air supply for optimum performance from your insert.

poop

o

10



Section 3 o2 — Factory Built Fireplace installation

The fireplace must not be altered, except for the exceptions listed below. A permanent metal warning label
must be attached to the back of the fireplace, stating that the fireplace may have been altered to
accommodate the insert, and must be returned to original condition for use as a conventional fireplace. The
following modifications are permissible: removal of damper, removal of smoke shelf or baffle, removal of
ember catches, removal of fire grates, removal of viewing screen/curtain, and removal of doors.

The factory built chimney must be listed per UL 127 (US), and meet type HT requirements of UL 103
(US). Factory built fireplace chimneys tested to UL 127-1998, may be at the fireplace manufacturer’s
option, tested to the same criteria as UL 103 HT requirements. If the chimney is not listed as meeting HT
requirements, or if the factory built fireplace was tested prior to 1998, a full height listed chimney liner
must be installed from the appliance flue collar to the chimney top. The liner must meet type HT
requirements (2100 F) per UL 1777 (US). The liner must be securely attached to the insert flue collar and
the chimney top. To prevent room air passage to the chimney cavity of the fireplace, seal the damper area
with ]:ngh temperature sealant. .

The Kuma model Aspen is certIﬁed to ULC- 8628 for mstallaﬁon into a properly installed factory built
fireplace in the U.S. and Canada. A Safety listed 6” fireplace liner must be installed and directly connected
to the appliance. The liner must be at least 6.5> above the insert, and if it is a Canadian installation, the
liner must be insulated and must conform to the Class 3 requirements of CAN/ULC-S635, Standard for
lining Systems for existing masonry or Factory Built Chimneys and vents, or CAN/ULC-S640, Standard
for lining systems for New masonry Chimneys. For optimum performance and ease of cleaning, it is
recommended that an approved liner be installed all the way tothe chimney top.

Prior to installation:

1. The following items may be removed in order to facilitate the liner installation: Smoke
Shelf/Baffle, Wood Grate, Viewing Screen, Damper, and ember catches.

2. The Fireplace itself must not be altered (with the exception of damper removal). Any non-
functioning trims that are removed must be kept so that the fireplace can be restored to full
working order if the insert is ever removed.

3. The local building department has the final authority to approve, with a permit, the installation of
this appliance into a factory built fireplace. DO NOT INSTALL WITHOUT A PERMIT.

4. Check for any gap existing between the masonry fireplace construction and the fascia masonry. If
there is a gap, seal with a high temperature masonry mortar.

5. The installation of the fireplace liner must in no way limit the airflow of the factory built chimney.

6. The original factory built chimney cap must be reinstalled after the installation of the liner.

Notes on manufactured homes and fireplaces:

1. If you are installing the Aspen into a manufactured home, the fireplace must be manufactured

home approved with outside air capabilities.

2. The outside combustion air that is fueling the fireplace must be supplied to the air intake on the
back of the Ashwood. Where the outside combustion air enters the fireplace will most likely vary
depending on the particular fireplace. You will just need to make sure that the air entering the
fireplace will not be blocked by setting the unit into place.

3. All of the above guidelines in this section must be followed.

Guidelines for installation:
Use only pre-fabricated, listed components. Use of field fabricated components and/or using

“makeshift” compromises could result in a house fire.

1. Secure the damper in the open position.
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2. Install a 6" diameter listed stainless steel flue liner according to the manufacturers instructions.
The flue collar on the stove must be attached to the end of the liner for quick installation and

removal:

poop

€.

Remove the bolts in the flue collar and remove the collar.

Install the flue collar to the liner usitig 3 stainless steel sheet metal screws.

Slide the stove into place. (leveling bolts are supplied with the surround kit)

From inside the stove, reach throtigh the flue collar, grab the flue collar and pull down to
the stove, lining up the holes in fhe-collar-with the bolt holes in the stove. Re-attach the
flue collar with the bolts that came out.

Install the baffle board and ceramic blanket into the stove using the directions supplied
with the baffle set.

3. Install the fireplace surround (KA-ASPSURROUND) using the instructions supplied with the kit.

SEE SECTION 6 FOR INSERT INSTALLATION CLEARANCES AND DIAGRAMS.

NOTE: Consideration must be given to ensure.an.adequate supply of combustion dir for: your-insert.

-edge so that it will, stand-off

*Make sure the cover plate-atthe:back ofithe stove-isTremoved

*If your fireplace is equipped with an outside air source, then simply make sure. that vent is
open. As with any vent open to the outside, make sure there is a rodent screen installed to
prevent any unwanted intrusion: -

*If an outside air direct connegtion.is-desired, the parts included in the Kuma outside air kit
(part # KA-OUTSIDEAIR) will - this connection possible.

*If room air is used, the small.gaps that aturally occur between the surround kit and the face
of the fireplace should be mbustien air. Do mot insulate behind the surround
panel. If combustion app mstallmg some small spacers at the surround panel

an adequate free air supply fi performance from your insert.
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Section 4 — Wood burning operation instructions

IMPORTANT: _ ‘ ,

Your new KUMA wood stove is shipped with the baffle packaged in a bag with the stove to eliminate
damage in shipping. Please follow the detailed installation instructions included with the baffle materials.
It is important that the baffle is correctly installed, if you have any questions, please contact the dealer
where you purchased your stove, or .call us directly at 888-714-5294

CAUTION: HOT WHILE IN OPERATION. KEEP CHILDREN, CLOTHING AND FURNITURE
AWAY. CONTACT MAY CAUSE SKIN BURNS.

IN THE EVENT OF A CHIMNEY FIRE, CLOSE AIR DAMPER COMPLETELY

CAUTION:

When building the first couple of fires, be careful to build the fire small and increase the heat slowly over a
4-5 hour period. The paint on the stove “cures” with heat and needs to be done slowly. As the paint cures
it gives off a smell and even sometimes a visible “smoky” haze into the room. Make sure the area is well
Ventilated during the curing operation. The smell will disappear after a few hours of operation.

A word about draft.

The principle of draft is that warm air rises. Your chimney provides draft Whlch “sucks” the smoke up the .
chimney. The stove does not “push” out the smoke. Your Aspen stove has been designed and approved for
use under normal conditions. Unacceptable smoking usually indicates poor draft in your chimney system.

Reccomendations on building and maintaining a fire.

Start by opening the air control on the stove to fully open. Fully open will be pulled all the way out to the
left.

NEVER USE FLAMMABLE LIQUIDS TO START OR FRESHEN UP A FIRE. Using flammable
liquids can be explosive and cause personal injury or even death.

Using @ good firestarter can make lighting a fire much easier. There are several different types of firestarter
available in “chips” “nuggets” and gels. Newspaper also makes a good fire starter if it is torn into strips.
When building a fire, use plenty of fire starter on the bottom and use small kindling directly on top of that.
Use progressivly larger pieces as you stack wood all the way to the top of the firebox. Do not build the
fire too close to the glass. Leave at least one inch between the glass and the fuel. When starting a fire,
avoid using unsplit pieces of wood unless they are small such as twigs and branches, as split wood lights
easier. Once the wood is stacked in the firebox, light the fire starter and leave the door slightly cracked
open for up to 10 minutes to aid in the start up of your stove. Once the fire is well lit, shut the door, but
leave the air control in the open position for about 20-30 minutes. After burning for about a half an hour in
the open position, you can start to regulate the heat output and burn rate by shutting the air control down.
Note that burning enough wood to establish a good, thick coal bed is essential to a successful long burn.
Remember to let your stove burn open for 20-30 minutes each time you reload it with wood. Shutting the
air control prematurely can cause excessive creosote in the chimney. Use the following as a general
guideline for desired burn rates. Do not alter this air control mechanism.

Low burn Draft handle pushed all the way in

Med-Low burn Draft handle pulled out approximately 1/8” — V%
Medium burn Draft handle pulled out approximately 4~ — 14
Med-High burn Draft handle pulled out approximately ¥~ — 17
High burn Draft handle pulled out all the way

Additional instructions and information.
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{. Build your fires directly on the firebrick. Using a grate will allow too much air to the coal bed and
will result in incomplete combustion of the wood. Using a grate can also leave charred pieces of
wood after the fire has gone out.

2. Use only the best grade of dry wood available. Wood should be seasoned for 1 full year prior to
being used. Split wood will season much faster and better that wood left in the rounds. Burning
green or wet wood greatly increases the chance of creosote build up and produces significantly
less heat. The number 1 cause for creosote build up is moisture in the wood. Store your wood
in-a-dry location. -Any wood.stored near the stove needs o maintain proper listed clearance from
the stove. Keep wood away from the loading door or ashpan if equipped.

3. Small hot fires produce less creosote than long, low smoldering fires. When you start your stove
or are re-kindling (reloading) your wood stove with a full or sizeable load of wood, open the draft
fully and burn the stove at full burn for 20-30 minutes to heat up the chimney and secondary burn
system. This ensures that when the draft control is pushed in for a lower, longer burn, the stove
will burn cleaner. You should notice more upper firebox flame activity. This is smoke from the
wood mixing with pre-heated air and burning. This is called secondary burn and results in higher
stove temperature at lower burn rates and less soot and creosote build-up. Just after starting the
fire, some smoke may occur until the chimney warms up to produce some draft. During normal
operation, adjust the draft to the position required. If properly set, it will assure longest burn times
and the most even heat cycle. Larger loads of wood will create the longest burn times. Your
Aspen “washes” the primary air down over the glass, helping to keep the glass cleaner. If your
stove glass has-a smoky build-up,-adding-dry, split pieces-of wood and burning -a full-open het fire
will begin to burn the glass clean. Doing this in the morning will not only clean the glass, but re=
builds the heat level for an efficient burn, warming the chimney system as well as the secondary
burn system.

4. Break in period. In addition to the paint curing, several other things may occur as the stove breaks
in.

a. Popping and creaking: As the metal heats up and cools down, it moves. This movement
can cause a normal popping or creaking sound that will likely decrease over the first
several fires.

b. Performance: It is normal for the first few fires to seem a bit lazy. As moisture
evaporates from the brick, the fire will become more active. A layer of ash in the bottom
of the stove will also help to keep your coal bed hot and active. A good thick coal bed
and full load of wood are key to optimum performance.

. -Smoking: Asthe stove heats up forthe first time, -a small amount-of haze-or smoke will
bake off of the stove, mostly due to the paint curing process. Oils on the metal will also
casue a slight haze, but will subside within 2-3 hours.

**4 word on fuel- Only burn cordwood or lumber that is properly seasoned. Never burn railroad ties,
power poles, or other wood that is treated or creosote-soaked. Do not burn garbage, plastic, rubber, etc.

*Densified fuel- It is ok to burn densified fuel (Le. fuel that has been compressed from wood waste
such as sawdust into a densified form such as a log or brick). These are sometimes called energy logs,
energy bricks, or bio-bricks. These fuels must be from natural wood products or plant based only. Do not
burn Jogs that have glues, waxes, or other binders in them. Care needs to be given when burning these
densified fuels in order to prevent overheating the stove. If any part of your stove glows, you are
overfiring. Because of their density, these fuels contain high BTU content. Do not bum too many at once
at a high burn rate. Common sense must prevail.

Optional blower operation instructions

To install the blower, follow the instructions packaged with the blower. Phg the blower into the nearest
115V grounded circuit. Tum the variable speed knob to ‘click’ onto high speed. As the knob is turned
clock-wise, the blower speed decreases to your desired speed. The blower speed should match the desired
burn rate on your stove: i.e. low-burn rate...low blower speed; high-burn rate... high blower speed and so
forth. When routing the blower power cord, take care to keep it away from hot surfaces or surfaces that
could case abrasion.
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Section 5 — Maintenance

Use the table below as a general maintenance schedule for your stove. See below the table for detailed
information on performing the maintenance. CAUTION: When replacing parts, do not substitute any part
or material other than factory parts or a factory authorized substitution. If you have questions about
subsﬁtute parts, contact your dealer.

Ash disposal _ . Every 1-2 weeks

Chimney inspection and cleaning Every 2-3 months

Gasket replacement Bvery year or as needed

Glass cleaning and replacement As needed

Brick replacement Replace broken bricks as needed
Clean and inspect stove Every 2-3 months or as needed.
Replace ceramic insulation Every year or as needed

Ash disposal — Every:1-2 weeks

1. Empty the ashes when the fire is out. Never try to empty the ashes when the. stove has an active or
full fire.

- 2. Using a small shovel, scoop the ashes out of the ﬁrebox into a metal contamer Remove the ash
container from the house. DO NOT PLACE THE ASHES NEAR THE HOUSE OR IN THE
‘GARAGE. . £

Chimney inspection and cleaning — Every 2-3 months

1. Refer to the chimney manufacturers installation instructions for additional mformatlon on cleaning
the chimney. We recommend having the chimney cleaned by a licensed professmnal c]:unmey
sweep.

2. 'When wood is burned, it releases tar and other organic vapors. When these vapors combme with
moisture, creosote is formed and enters the chimney. When the stove is burning on a low setting,
the exhaust can be moving slow and the chimney can be relatively cool. This combination of slow
exhaust and a cool chimney causes creosote to stick to the walls of the chimney. When creosote
-accumulates, it causes the draft to slow and the-problem of creosote accumulation will compound.
‘If the creosote is not removed on a regular-basis, a chimney fire can occur which can damage the
chimney and/or stove. Therefore, the importance of regular chimney maintenance cammot be
emphasized enough.

3. Every few months inspect the chimney for build-up of creosote or soot. Clean as necessary.
Generally, a %4 build-up or more should be cleaned. ,

Gasket Replacement— Every year or as needed

1. Gaskets need to be checked at least once a year. The gaskets on your stove are designed to keep
unwanted air out of the firebox. Neglecting these gaskets can cause a decrease in burn times,
more wood consumptlon and possible over heating of the stove. When checking the gaskets, look
for wear areas that show fraying or cutting. Check the gasket for softness by pressing them with

your finger and give a slight tug on one area to see if the glue is still holding. Gaskets that are cut
or fraying can cause small air leaks in that spot. Gaskets that are hard will not conform to the
stove and may leak air. Gaskets that are not held in with glue could come out at an inconvenient
time. The gaskets that need to be checked are: Door gasket and glass gasket. Refer to section 8
for part numbers for the correct gasket for your stove and check with your dealer for parts
availability.
Glass cleaning and replacement — as needed

1. Never clean the glass when it is hot.

2. Clean the glass with an approved stove glass cleaner, never use an abbrasive material like
sandpaper or steel wool

3. Your stove is equipped with an airwash system that will self-clean the glass. If the glass is black
or covered with soot from slow burning, simply load the stove with good, dry, split wood and burn
at high burn for about 20~ 30 minutes and the glass should burn clean.

4. Never build a fire against the glass.
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When closing the door be sure that no pieces of wood are protruding from the door opening that
could touch the glass, Excessive stress Tike closing the door on a piece of wood will break the
glass. I[fthe glass ever breaks in your stove, don’t panic, simply shut the air offand let the fire
burn out. Do not continue to operate a stove with broken glass. Do not leave the stove unattended
with broken glass.

To replace the glass it may be helpful to remove the door from the stove and place on a clean soft
work area. Remove the retaining ring screws and retaining ring, remove the glass and dispose of
properly, CAUTION: BROKEN GLASS WILL BE SHARP. Clean the door thoroughly where
the new piece of glass will install. Set the new piece of glass into the door and replace the
retaining ring and screws. Glass replacement must be Smm thickness, approved clear ceramic
glass such as Neoceram, Robax, Pyro-ceram, or other glass approved for high temperature
applications. Do not use tempered glass or Borosilicate. See section 8 for replacement glass part
number and size. Be carefiil to tighten the screws evenly, uneven pressure can break the glass.

Tighten the screws just enough to hold the glass firmly, overtightening can cause uneven pressure
and can break the glass.

Brick replacement — As needed

1.

Bricks should be inspected and replaced if necessary at least once a year. Cracked bricks are fine
as long as they remain in place.

Clean and inspect stove — Every 2-3 months or as needed

1.

Your stove should be fully cleaned and inspected once a year. Every 2-3 months, visually check
the stove interior, especially for ash build up on top of the ceramic insulation. This isa great time
to inspect the bricks, gaskets, ceramic blanket and the rest of the stove for signs of abnormal wear.
Start by shoveling all the ashes out of the stove and emptying the ash pan. Use a shop vac to clean
the hard to reach places. Look at the inside of the stove for signs of wear, paying close attention to
the burn tubes. Discoloration of the stainless steel is normal.

2. FOR INSERT.

a. Remove the surround panel by unscrewing the two adjustable retaining screws on the
front of the top panel.

b. Remove the front two burn tubes.

c. Remove the ceramic insulation and the two baffle boards.

d. Use a 7/16 wrench or socket wrench. to remove the two flue collar retaining bolts and
push the kiner up out of the stove, or if there is room, reach in above the stove and pull the
liner out.

e. Pull the insert forward to inspect or clean. NOTE: it is not necessary to remove the
insert if a full height liner has been installed to the chimney top. Only the baffle tubes,
insulation and boards should be removed for cleaning. Partial liners can build up soot in
the fireplace cavity and will require insert removal for proper cleemmg

Replace ceramic insulation — Every year or as needed
1. Atleast once a year, check the ceramic insulation on top of the baffle in your stove. The ceramic

insulation is designed to keep heat in the stove and increase efficiency. As long as the insulation
is in place it can be left alone. If the nsulation becomes torn during cleaning; simply lay it back
together tightly in that area. If the insualtion tears to multiple pieces, it should be replaced,
smaller pieces can become caught in the draft and cause a resriction.
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Section 6 — Clearances and diagrams

Figure #1 Double Wall Pipe
Use this diagram for the following installations:
1. Mobile Home mstallatlon with the stove in a corner usmg double wall p1pe.

2. Residential mstallatlon with the stove in a corner using double wall pipe. For smgle wall p1pe
refer to figure 2.

ALL CLEARANCES SHOWN IN INCHES
ALL CLEARANCES ARE MINIMUMS
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Figure #2 Single Wall Pipe
Use this diagram for the following installation:

1. Residential installation with the stove in a corner using single wall pipe. For double wall
pipe, refer to figure 1. For mobile home installation in a corner, refer to figure 1

ALL CLEARANCES SHOWN IN INCHES
ALL CLEARANCES ARE MINIMUMS
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Figure #3 Double Wall Pipe
Use this diagram for the following installations:
1. Mobile home installation with the stove on a straight wall using double wall pipe.

2. Residential installation with the stove on a sra1ght wall usmg double wall pipe. For single wall
pipe, refer to figure 4.
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Figure #4 Single Wall Pipe
Use this diagram for the foltowing installations:

1. Residential installation with the stove on a stright wall using single wall pipe. For double wall
pipe, refer to figure 3. For mobile home installation on a straight wall refer, to figure 3.

ALL CLEARANCES SHOWN IN INCHES
HEARTH CLEARANCES SHOWN IN |

20




Aspen Installation diagram for manufactured chimneys
NEVER INSTALL A WOOD STOVE IN A SLEEPING ROOM

Residential or
manufactured home

Residential Home

Installation

Installation
Spark arrestor
peh e
2’ minimum ,
Roof brace
- Y »
3" minimum ) 10 > T~
Starm collar
—— ATTIC
I, A
Chimny
Secﬁo:sy ] v
/ Wall support
2” MINIMUM 2 MINIMUM
Attic . .
Toslatios air space around air space around
Shield . .
chimney chimney
Tee Support )
Support
Box
L I K %
*—
—_— Chimney
Tee with
Cross Framing Double Wall cleanot
Connector \ j

|

'\ Double
~ Wall

Connector

Ly i 4" outside air vent

These diagrams are for manufactured chimneys. For Brick Chimneys a safety listed thimble must be used
when a connection is made through a combustible wall to a lined masonry chimney. This stove must be
connected to a lined masonry chimney or a listed factory built chimney designed for use with solid fuels
and conforming to, Canadian ULC629 or USA UL-103HT . Clearances to combustibles must be
maintained per manufacturer’s instructions on chimney pipe , and stove pipe connectors. Use only double-
wall connector in mobile homes.
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Dimensional Drawings for the Aspen
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Figure #5 Insert

Use this diagram for the following installations:
1. Installation into a masonry fireplace

2. Installation into factory built fireplace

Combustible Mantle

A

l??”

f

< 95x12"

Option 2: Roller

Chimney
liner

Option 1:
Leveling
bolts
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Section 7 — Trouble Shooting

AR LN~

Stove burns lazy at start up.

Stove back-puffs or smokes into the room at start up.
Stove smokes out the door when it is open.

Stove won’t shut down.

Stove won’t burn hot enough. Lazy burn.

Burn time too short.

Stove burns lazy at start up.

1.
2.

3.

4.

The chimney is still cool, allow more time to warm up. Burn longer with door slightly cracked.
Wood is not seasoned (still green). Wood should sit for about 1 year, split and loosely stacked if it
was cut green.

Wood is well seasoned but has a lot of surface moisture. Your wood supply must be covered.
Check your tarps or other covering to see that no rain or snow is getting to your wood. Wood
should be covered on top, but open on the sides to allow air movement to aid in drying.

Check the air supply to the stove. If you have installed outside air, check the ducts for blockage.

Stove back-puffs or smokes into the room at start up.

1.

Chimney is cold. Cold chimmeys can produce a “reverse draft” where cold air is rushing down the
chimney into the stove. Open a door or a window for about 5 minutes to equalize pressure in the
house then try restarting with small strips of newspaper. Using small strips of newspaper or an
approved fast burning firestarter and small pieces of kindling will create heat faster to help reverse
the cold air.

Chimney and/or the chimney cap needs to be cleaned. Your chimney should be checked and
cleaned if necessary every few months. Even a small amount of build up can cause a draft
restriction, for example: % inch of build up on the side wall of a 6 chimney reduces the effective
area of the chimney by about 20%. Pay close attention to the chimney cap, especially if it has a
screen. Screened chimmey caps can become blocked enough to restrict flow in just a few weeks.
Screened caps are required by H.U. D. code on mobile homes only. Non-mobile residential
installations may remove the screen part of the cap. Check local codes.

Stove smokes out the door when it is open.

1.

2.

The door was opened too quickly. Crack the door open just a small amount and let the stove
“breathe™ a few seconds before opening all the way.

Chimney and/or the chimney cap needs to be cleaned. Your chimney should be checked and
cleaned if necessary every few months. Even a small amount of build up can cause a draft
restriction, for example: 4 inch of build up on the side wall of a 6” chimney reduces the effective
area of the chimney by about 20%. Pay close attention to the chimney cap, especially if it has a
screen. Screened chimney caps can become blocked enough to restrict flow in just a few weeks.
Chimney is too short or other conditions exist such as ‘a hillside home location, high winds, trees,
ete. .

Stove won’t shut down.

L.

The ash pan may not be sealing correctly (pedestal model). Check the ash pan gasket for tearing
or fraying. See the ash pan instructions in section 5. Even a small amount of tndesired air can
keep the stove from shutting down.

Check the main door gasket and glass gasket for proper seal. See section 5 for instructions on
checking your gaskets.
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Stove won’t burn bhot enough. Lazy burn.

L.

2.

Wood is not seasoned (still green). Wood should sit for about 1 year, split and loosely stacked if it
was cut green.

Wood is well seasoned but has a lot of surface moisture. Your wood supply must be covered.
Check your tarps or other covering to see that no rain or snow is getting to your wood. Wood
should be covered on top, but open on the sides to allow air movement to aid in drying.

Chimney and/or the chimney cap needs to be cleaned. Your chimney should be checked and
cleaned if necessary every few months. Even a small amount of build up can cause a.draft
restriction, for example: % inch of build up on the side wall of a 6™ chimney reduces the effective
area of the chimney by about 20%. Pay close attention to the chimmey cap, especially if it has a
screen. Screened chimney caps can become blocked enough to restrict flow in just a few weeks.
Check the air supply to the stove.. If you have installed outside air, check the ducts for blockage.
If you are not using outside air, be sure ou have removed the cover plate on the back of the
pedestal. (pedestal models only)

Atmospheric conditions. Occasionally, barometric episodes occer that affect draft, thereby
affecting stove performance. If your stove has been working fine and performance drops
suddenly, this is most likely the cause, and will usually go.away within a few days. R

Your fuel load may be too small or the wood size too large for the coal bed. A small bed of coals
requires re-kindling to build up the heat, only put large chunks of wood on a very hot and active
bed of coals. : -

Burn time too short.

1.

Your fuel load may be too small or the wood size too large for the coal bed. A small bed of coals
requires re-kindling to build up the heat, only put large chunks of wood on a very hot and active
bed of coals. Ifthere are large chunks of charred wood left after the fire has gone out, the coal bed
was not hot enough.

Fuel quality. Harder, denser woods produce 10nger burn times. L1kew1se softer woods produce
shorter burn times.

The ash pan may not be sealing conectly Check the ash pan gasket for tearing or ﬁ'aymg See the
ash pan instructions in section 5. Even a small amount of undesired air can keep the stove from
shutting down.

Check the main door gasket and glass gasket for proper seal. See section 5 for instructions on
checking your gaskets.
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Section. €Y — Accessories and Parts

Accessories

WA R LN~

.

Parts

0

KA-BLOWERS3- Stove blower.

KA-OUTSIDEAIR- Outside air kit.

KA-WLEGSTEEL- Black steel leg set.

KA-WLEGCAST- Black cast ironx leg set.

KA-WIEGGOLD- Gold plated leg set.

KA-WLEGPEWTER- Pewter plated leg set.

KA-TAMPEDKIT(BOX 1)-Pedestal kit

KA-SUNBURST1BLK- Decorative window-sunburst, painted black.

KA-DOOR1CASTC- Complete black door. Includes: -Glass, glass holder; gaskets, door handle
and door pins.

. KA-DOOR1GOLDG- Complete gold door; Includes: Glass, glass helder, gaskets, door handle

and door pins.

. KA-DOORIPEWTERC- Complete pewter door. Includes: Glass, glass holder; gaskets, door

handle and. doer pins;

. KA-ASPSURROUND- Eireplace surround kit.

KR-BRICK- Hidividiril replacement firebrick.
KR-DOORGASKET- Replacement door gasket, includes glue.
KR-GLASS1- Replacement glass, includes gasket.
KR-GLASSGASKET= Replacement.glass.gasket
KR-ASPBURNTUBE1-Fri [ tube.
KR-ASPBURNTUBEZ2 :.Mddle-‘ﬁ:ontbafﬂe ‘burn tabe.
KR- ASPBURNTUBE3 Middle-rear baffle burn tube.
KR-ASPBU : earbatfle burt £

KR-. ASPINSULATION- Ceramic baffle msulanon_
KR- ASPBAFFLE~ Cerarnic baffle board: (2 pc.)
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Section 9 — Warranty

For all warranties, please contact the dealer where you purchased your stove. Kuma Stoves will not
warranty defective products directly to the consumer.

THE WARRANTY ON YOUR NEW KUMA STOVE IS AS FOLLOWS:

Lifetime warranty:
All welded steel components including but not limited to: Firebox, top plate, convection shell,
stove base, ash drawer, firebrick holders, air plenums and ash plenum.

5 year warranty:
All stainless steel baffle components including: Front and rear baffle brick holders and secondary
burn tubes. All cast iron components including: Door casting (does not include gold or pewter
plating) and ash grate.

1 year warranty:
Stove blower (if equipped).

NOT WARRANTED:
Including but not limited to: Firebrick, ceramic insulation, door gasket, glass, glass gasket and ash
pan gasket.

This warranty does not apply in cases of abuse, mishandling, unauthorized repair, alterations, misuse,
accident, misapplication, improper installation, improper maintenance and/or service. Kuma Stoves
reserves the right, under this warranty, to replace, repair or authorize repair of the defetctive product at it’s
sole discretion. No other warranty, expressed or implied accompanies this written warranty.
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WOODSTOVE DATA SHEET # 30 stove storage4/339
STOVE STORAGE

The l(%m& }Q 5?«&# Niﬁﬁmﬁfm%‘!‘f‘g& Ué@@é H‘fﬁ};tested by
Myren Comsulting, Inc. is being held in custody by
%:LLﬁﬁﬁk :iéﬁ?@fﬁ% . :I:LFCL, and is being stored at:

k:ﬁk?“g%‘ gi%tﬁﬁbh ﬁEZliﬁﬁ - : %%g%ggjé;?er On(i%{ﬂ}ﬁa
. : _ (AN .
2180 W, May ders e, deson Free ma.nl

M{k\i‘ é«{wh} 4 WETD ‘9%%25 Phone:
T 208 A FOO 2

A. Temporary storage at Myrén.Consultinq until certification is granted:
" A single strap of steel banding is placed around the stove so that
- the banding crosses the door horizontally, making it impossible to open
the door on the unit. If it is necessary to break the banding to check
an internal dimension or component, the banding is immediately replaced
after the work on the unit is completed. The unit is identified with
its name written on a sstove storage label that is taped to the window of
the unit. (See next page for an example copy of a stove storage label.)

B. Permanent storage after certification has been granted:

The following measures have been taken to permanently seal the
unit and prevent tampering. Several lengths of steel banding are placed
around the stove in a manner that prevents the door from being opened. -
At least two of these lengths cross at 90° angles. At each 30° crossing
point on the top of the stove and perhaps elsewhere, a Myren Consulting
address label is placed over the crossing point. The lab manager then
initials the label and it is then taped in place with 2" clear packing‘
tape. The stove is then loaded onto a pallet and strapped to the pallet
with several lengths of steel banding. A box - either cardboard,
chipboard or plywood - is placed over the stove and attached to the .
pallet. '

C. The sealed unit is identified as follows: .

The name of the unit is written on a Myren Consulting address
label which is affixed to the outside of the box. The top and sides of
the box also have several stove storage labels affixed to it which
clearly identify the unit as a test stove being stored pursuant to 40
CFR Part 60. These labels have the name of the stove clearly written on
them. (A sample’stove storage label follows on the next page.)

. . A
D. The unit was returned to the manufacturer via: fT\GLX\Qi;&&A{&ﬁﬁ?f\ﬁg
. D
"é“”EM.. L -




N : . ' WST5-Formll

7
WARNTING
SEALED EPA TEST STOVE
DO NOT OPEN OR TAMPER WITH THE SEALS AND PACKAGING ON THIS STOVE.
' TO DO SO WILL VOID THE CERTIFICATION ON THIS STOVE. .
' WST5-Formll
b4 .

o~ ' "WARNINEG:

SEALED EPA TEST STOVE

DO NOT OPEN OR TAMPER WITH THE SEALS AND PACKAGING ON-THIS STOVE.

TO DO SO WILL VOID THE CERTIFICATION ON THIS STOVE.
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