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L INTRODUCTION
LA, GENERAL

[rom July 15 through 23, 1999 Intertek Testing Services NA, Inc. (ITS) conducted tests on
Vermont Castings” model 1920 Aspen wood bumning stove to determine compliance with U.S.
EPA emissions regulations.

Tests were conducted by Rick Armstrong. Present, as an obscrver for tests one through flive
was Ralph Morrison, a representative of Vermont Castings. ‘I'he tests were conducied at the
Inferlek Testing Services NA Inc. laboratory located at 8431 Murphy Drive, Middleton,
Wisconsin. The laboratory elevation is 860 fect above sea level. Tests were conducted to EPA
Method 28 and 5G-3 criteria.

IB. TEST UNIT DESCRIPTION

Vermont Castings’ model 1920 wood bumning stove is rectangular in shape. The unit is
constructed of cast iron with a single glass and cast iron door that was hinged on the right.
The unit sits on four cast iton legs. Behind the gasketed fuel-loading door is an ash pan. The
firebox is of single wall construction with firebrick lining. The air control is located at the
rear left-hand side. On {he unit tested, the flue collar was located centralty at the rear of the
top. ‘It is alzo available with a rear fue collar.

LC. RESULTS

The unit as tested produced a weighted average emissions rate of 4.2205 grams/hour and did
not excced any of the emissions rate caps-specified in the EPA regulations. The unit thus
meets EPA certilication requirements for 1990.
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L.D. FRETEST INFORMATION

The lest unit was received at Intertek Testing Services NA Ine. in Middleton, Wisconsin on
July 14, 1999 via the manufacturer. The unit was inspected upon receipt and found to be in
good condition, T unit was set up following the monufacturer’s insivuctions without
difTiculty.

Following assemnbly, the unit was placed on the test stand and instrnented with
thermocouples in the specified locations, Prior to beginning the cmissions tests the unit was
operated for a minimum of 10 hours at high-to-1inediun burn rates. The unit was found to be
operating satisfactory during this break-in. The 18 plus hours of pre-burning was conducted
on July i4, 1999, The [uel used for the break-in process is all Red Oak cordwood with
Douglas Fir serap as kindling. The moisture content of the cordwood was 16-20% on the wet
basis.

Following the pre-burn break-in process, the unit was allowed to cool. The chimney system
and laboratory dilution tunnel was cleaned using standard wire brush chimney cleaning
equipment.

On Jnly 15, 1999, the unit was ready for testing.
LE. REPORT ORGANIZATION
‘This report includes ssunmaries of nll daia necessary to determine complinnce with the

regulations. Row data, calibration records, intermediate calculations, drawings and
specifications and other supporting information are contained in appendices to this report.
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1L SUMMARY OF TEST RESULTS

ILA. EMISSIONS

Run Test Burn Rate

-Eajustcd Heating
Emission Rale Emission Rate Efficiency®*

Nuwnber Date (kgfhr) {g/hr} (g/he) (% Overall)
1 Fi15/0G 1.491 4255 6.055 ag.59
2 715/99 0.752 3.060 4 805 68.73
3 F720/90 1.039 1.602 J 2,692 71.47
4 2/2149% 1,124 2.043 l!' 3.293 70.32
5 1122199 1.070 0.723 1.389 68.86
B 7723196 1.134 1.424 2.440 F0.54

**Calculated as specified in CSA B-415
IL.18. WEIGHTED AVERAGE CALCULATION
{E)
Adjusted (K)
BEun  Bun Emission Output Weighting

Number Rate Rate g/hr (OHE)*(BTU/HR) Prob Facter (KxE} (KExCHE}

2 0.752 4.605 68.73  9067.77 1865 A011  1.8469  27.56

3 1.039 2,692 7147 1252847 4011 2418 6509 1'7.28

5 1.070 1.389 68.86_ 1200227 4282 0733 1019 5.05

4 1.124 ;3293 7032 13553.42 4744 0522 1719 3.67

) [.124 f2.44[] 70.54  13674.00 4804 2706 6602 19.09

1 1.491 6.055 68.59 17978B.78 7450 S196 31462 3564
Sums:  1.55836 6.5779 10829

Weighted Average Emissions Rate: 6,.5779 +1.55856 = 4.2205

Weighted Average Overall Heating Efficiency: 108.29 +1.55856 = 69.48%

*(Calculated as specified in CSA B-415
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ILC, TEST FACILITY CONDITIONS

Room Temperature Batometric Pressure  Relative Humidity Air Velocity
Run Before  ARer Before ARer Before Afier  Before After

Number {F) {in. Hg) (%} {ft/min})
3 83 83 2012 29.12 6l s9 0 0
2 85 83 29.12 29.12 59 5@ ) {
3 75 79 26.24 29.23 52 34 Q Q
4 83 82 29.15 20.15 65 52 Q 0
5 86 87 29.20 29.20 44 55 0 0
6 86 &8 29,11 29.05 70 53 0 0
ILD. FOEL QUALITIES
[ ' Pre-Test Load Test Load T
' Loading Moisture Moisture

Weight Content Coal Bed Weight Density Content Piece
Run  Wet Basis Dry Basis Weight Wet Basis Wet Basis Dry DBasis Length Number of

_ Number _(lb.) %) (b) (b) (s (%)  (in)  2xd's 4xd’s
1 671 1926 14 6.69 7.178  18.72 1400 4 0
2 660  19.47 14 6.89 7393 2048 1400 4 0
3 6.61 212l 14 6.78 7275 2168 1250 4 0
4 560 2237 15 6.83 7318 2232 1250 4 D
5 725 209614 6.68 7167 2138 1250 4D
6 741 2055 LS 6.77 7264 21311250 40O
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[LE. DILUTION TUNNEL FLOW RATE MEASUREMENTS
AND SAMPLING DATA {5G-3)
x"';:;rage Dilution Tunnel Measurements Samiple Data T
Volumetric  Tolal sample Particulate
Run Burn Time Velocity Flow Rate  Temp.  Yolume (dscf) Cateh {mg)
Number (min)  (fi/sec) {dscfiimin) (°R) 1 2 1 2
1 102 13.57 142.66 552,42 22.79 23.67 11.3 1.8
2 207 13.51 143.24 547.86 45.71 47.59 16.8 i6.4
3 146 13.45 143.91 545.06 32.72 34.08 6.0 6.4
4 135 13.53 143.09 544,03 30.29 31.48 7.2 7.5
5 140 13.64 142.76 556.33 31.27 32.62 2.4 3.0
6 134 13.52 140,40 558.40 29.88 31.14 5.3 5.0

ILE. DILUTION TUNNEL DUAL TRAIN PRECISION

Total Einissions

Run Sample Ratios { preins)
" Number Train | Train 2 Train 1 Train 2 % Deviation
.y T 63847 614,74 7.21 7.25 0.45
2 648771 62302 10.90 10,22 5.35
3 £42. 16 616,54 385 3.95 1.08
4 637.608 613.70 4.59 4.60 0.21
5 639,14 612,76 1.53 1.84 2.78
0 62970 £04.26 3.34 3.02 2.68
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II.G. GENERAL SUMMARY OF RESULTS
Change

Average In Surface  Initial Primary Run  Averape

Run Bumn Rate Temperature (F) Temperature  Draft Air Time Praft
Number (kg/h)  Combustion Surface (T) {in. H20} Setting  (min} (in. H,0)

I 1.491 107267 43268 -33.00 050 full open 12 RS

2 0.752 806.36 352,51 -39.80 028 mark #2 207 035

3 1.039 938.50 409.54 -64.40 041 mark #3 146 046

4 1.124 92080 447,69 -31.40 0438 mark # 4 135 052

5 1.070 94593 433.53 _-109.40 Lod mark # 4 140 055

6 1.134 991.13 45540 -111.20 060 full open 134 054

()
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IIL. PROCLESS DESCRIPTION

ILA. DISCUSSION

RUN #1 (July 15, 1999). The primary air was set at full open, The test was loaded in 30
seconds. The door was closed innnediately afler loading and the primary air was not adjusted
during loading Bum time was 102 mimites making the bumn rate 1.491 kg/hour, for a category
2-burn rate.

IXUN 2 (Jul}-r 13, 1999). The air control was sct at the sccond mark. The test was loaded in
30 seeconds. The door was closed after loading. The air contrel was open for 4 minules then
sct to the second mark. Burn time was 207 minutes for a category 1-burn rate of 752 kg/hr,

RUN #3 (July 20, 1999). The air control was sei to mark #3. The iest was loaded in 45
seconds. The door was closed afier loading. The air was set to mark #3 at 5 minutes. Burn
time was 146 minutes for a category 2-bum rate of 1.039 kg/hr.

RUN #4 (July 21, 1999), The primary air control was set at mark # 4. The test was loaded in
42 seconds. The door was closed after loading, The air control was setto mmark # 4 at 5
minutes. Burn time was 135 minutes for a category 2-burn rate of 1.124 kg/hr.

RUN #5 (July 22, 1999). The air control was set just above mark # 4. The test was loaded in
31 seconds. The deor was closed aller loading. The air control was set to just above mark #4
at five ininutes. Burn time was 140 minutes for a category 2-burn rate of 1.070 ke/honr.

RUN #6 (July 23, 1999). The air control was set to full open. The air control was not
adjusted during the test start-up. The test was loaded in 28 seconds and the door was closed
after loading, Burn time was 134 minutes for a category 2-burn rate of 1.134 kg/hour.

Due to previous laboratory scheduling of personnel on July 16 and 19, no tests were run on
those dates.
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IIL1. UNIT DIMENSIONS
22% high, 15 wide and 22-1/2" decp.
II.C. AIR SUPPLY SYSTEM

Primary air enters the rear of e stove through a thermostatically contralled 3 in® opening and
fravels Ihrough twe channels below Lhe inner bottom then throug: a slot below the primary air
plate and into the firebox. There is also somg primary unconirolled air entering between the
gasketed glass and cast iron of the fuel-loading door. Secondary air is uncontrolled and enters
the unit through two apenings {one on each side of the primary air opening) measunng .202
in®. Secondary air is channeled through two channels in the inner botlom then up risers on each
side of the front of the nnit and into the firebox through lhree secondary air tubes with
seventeen . 149 inch diameter holes in each. Total outlets for secondary air is .889 in®,

ITL.12. OPERATION DURING TEST

Dug lo thie small size of (he stave, there was difficulty in obtaining high bum rales. Tests 1 and
2 were done with fuel (that was 14 inches long. However, dug (o the unavailability of (his lighter
fuel the pieces were shortened to 12.5 inches. Tesls 4, 5, and 6 were run liying to reach a
category 3 burn rate but each fell into catcgory 2 even though test 6 was run with he air contro!
at full open.



Intertek Testing Services

Report Date: July 27, 1999 Report #: 19901 7767-231 Fhotograph Page 1 of 7
Client: Vermont Castings Inc. Maodel: Aspen 1920




Intertek Testing Services

Report Date: July 27, 1999 Report #: J99017767-231 Photograph Page 2 of 7
Client: Vermont Castings Inc. Model: Aspen 1920

ITS
VCI

MDL 1920

EPA
15 JULY1999




Report Date: July 27, [999
Client: Vermont Castings Inc.

Intertek Testing Services

Report #: I199017767-231 Photograph Page 3 of 7
Model: Aspen 1920

ITS
VvClI

MDL 1920

EPA
15 JULY 1999




Intertek Testing Services

Report Date: July 27, 1999 Report #: J99017767-231 Photograph Page 4 of 7
Client: Vermont Castings Inc. Madel: Aspen 1920

ITS
VClI

MDL 1920

EPA
20JULY 1999




Intertek Testing Services

Keport Date: July 27, 1999 Repaort #; J90017767-231 Photograph Page 5 of 7
Client: Vermont Castings Inc. Model: Aspen 1920

VCl
DL 1920




Intertek Testing Services

Report Date: July 27, 1999 Report #: 199017767-231 Photograph Page 6 of 7
Client: Vermont Castings Ine. Model: Aspen 1920




Intertek Testing Services

Report Date: July 27, 1999 Beport #: 199017767-231 Photograph Page 7of 7
Client: Vermont Castings Inc. Model: Aspen 1920

ITS
VvCI

MDL 1920




819.451
524 406

DGM#z Final [ $016.031
: 801603

.....

535195 ¢
634417 ;




869 147

.| 515.540

65.657

16.114

: 839573




LDOM#E 3271802 ; : : _5 iniial- | 744 468
i CGM #2; D34 0??99: :

_EVOLUMEB BAMBLED : : ‘DGM#1:  Final;[ 779.472

...........................................................................

: L T DGM#2 Final:[ 176.194
: : : : | 140.244




0.98815 :
0.98844 |

812,102
ial; | 770.559

207 818
1?5.213

............

P 143 GQD

T e v e e LAl




BEME T Einal ] 848,778

.......................

Fizessi = initial:| §12.173

.............................................

-DGM #2: Final:| 241.215

ETDTAL TU NMEL UOLUME {sclj

iBgaE S5 T o : initel:| 207.637 |

éSAI".I'I FLE RF\TIOS

639,181

612.762 !

15346




Eirai]

378038 |

T Inifak

845,852

s| 275397

iat.| 241,250




53 Intertek Testing Services -
.

Manufacturer Madel 4?5!@- 2V Dela ?a"ﬁ"- &y
Tob# Run Tech SOL

Emissions Testing Initial Stove Checli Oat
Date received: ? /9T ' Carrier: /K/:'é .

Shipping damage?%o Yes Dreseribe demape

If damagpd, repairable? No Yes

Repaim allected by: Date: '

Client notified ahout
iroparable damage by: Date:

Disposition:

Safety Certified by: Safety Control#

QOverall Unit Dimensions: High Wide Deep

Commerils:

Initialed:

Kgroupt teat Farng sfhades ::Ivnl-lht leskdats coshochs 12 -
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Manufacturer f/é*{ Model ﬂ.ﬂ%ﬁ Dale_7/ - 13
Job # T?L’? Run Tech ﬁz"j

. EMISSIONS TESTING UNIT PREPARATION
Unit description  (check ali that apply)

_I(_Stme _ATGP Vemt Manual Dreft

Inserl Rear Vemt Bimelal Bpring
Calalytic Grata Remote Thermupsiat
Non-catalylic Jﬁ Ashpan Blower or Fans
Other: -

Umit received with all paria: E,i Yes Mo )
Manual: Yes No
Drawings: N Yes No
Specifications: ¥ Yes Mo
Materials of construchion;  £AS7 ;R0 A

Air inlroduction:

Control mechaniam;__2-& Vitte. Q7—  Jlt=d e Gt 7o

Unit net waight with all components;__o/4 3 lbs. Kg
Uit Ore box volume: .2 :_5. 5/ Ft' (attach firs box volume calculations and drawings)
Ideal Load Weight: L S 7 Ibs. (Volume x 7)

Load Weight Range: (£10% of ideal weight) L9 Ibs.to '? &~ 1bs,
Ideal pieea langth specification; /5,2 __inches. (5/6 of longest fire box dimension)
Thermocouples attached: 85 ___Attached by: 24 {attach T/C map)

Unit conditioned prior fo fest

10 hours at medium 50 hours at medium
bumn rate (non-catalytic) bum rate (attach bumn log)
(attach bum log)
Date starled:__ 7~/ Date completed:
Catalyst manufacturer: )
Serial number: ___Dimenajons: Cell size: cellstin,®
Uit ready for testing {date): Initialed:

F\groups test forms sfbades evalaht besldatn ne et §3
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Manufacturer [/M Model_{92 & Dae_ -4 5 ¥
JTob# Rus Tech y 4/ '
Measuremenly By: ‘@3 ' Checked By;

FIRE BOX YOLTUME CALCULATION

L8475,

[—5.9000 ——

E aFe tube
supports
neEasuring
1.5x.25x16

~———99000— o, .
~—————18.2500

Volume=A+B+C—D-E~F—G-(3HY-1~J

A=85426m5,09910,25 =1724,102
B=7,20M8.75%,75 =49.219
C=5(4375%9,9%11,59324) =24,98

Sub totol =1798.308
D=3(20.042+.250%( 5, 50m(5,29261) =82.635

E=2{1.5%,25015) =12,00
F=3(375M3,375%9.,9) =6,253
0=,70%3,375%3,9 - =23.059
H=3{p¥Rsuared®9. 43 _

=3C.601%9,52 =16.957
1=2,4362.87525.4 =20.04
J=2.,125%],17%0,4 =23.37 >

Sub totol =1A6.325

. Total = 1611582 cublc inches or 932 cublc ft.
. F\groups test forme sfhadcc eivalald mridaty eopheos 16 -
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Manufasturer Model / F [ Dae_7*/ ida il
Job # ?? '{-"7 Run Tach /Zﬁ
Thermocouple Location
Five thermocouples were atlached to the Vermont Castings’ Model 1920 Aspen Waod
buming stove:
TC numnber five was atdached in the center of Lhe togs of the unil.
TC number six was atlached to the center of Lhe rear of the unit.
TC number seven was atlached to the center of Lhe rphé-hand side of the unir,
TC number eight was attached to the center of the lefi-hand side of the unit,
TC number nine was attached to the center of the hotlom of the unit.
Additionally: o
A 1/8” diameter thennocouple probe was inserted into a 1/8” hole located so that thd p-
would be in the secondary combustion chamber,
cH# EOCATION
3 TWITTOF
L] THIT BACK
7 TIIT RIGHT
B TMIYLEN T
& THITBOTTOM

Khgrenpa sk forms fbadres evel-shi festdata techeets 14
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Manu facturer Model / ?‘Eﬂ' Dae -/~ ¥F
Job# '7?@ ?" . Fun f Tech fz_&/

PRETEST DILUTION TUNNEL TRAVERSE R'UN

Barometric pressure (Py,} _ (inches Hg)  Static pressure (Py) L_{[ﬂmhﬂﬂ W.G. ¥
Ihwide diameter: Port A &in. PortB Gin.  Tunnel cross sectional area: 0,1963Ft
Fitot tube type: Standard

Traverss Posilion Velocily Head Tunnel
Point, {inches} A, Temperature 4 ﬂﬁp
(inches HyO) (°F)

A-Centroid 3.00 _. D;{b} / 57 2D T

B-{entroid 3.00 YD ) 9# ., SO0
Al 0.40 2Dl o/ &7
A2 1.50 NrLiZd ;.:.'5 . ZOGD
A3 4,50 ,OYD [OZ . ZH0D

Ad 5.60 037 -3 L Joz¥
B-i 0.40 ?é I. o5 EreT /DS Wi ki

. B2 1.50 ol Gq , 2060
B-3 4,50 DD 93/ Ny A-lre
B4 : 5,60 L O S /> . (§77
' AVERAGE 00, 7 / 947
Adjusment Faclor applicetion t
Where, el
C,, = Pilot tube coe 'Imt =199 for standand piot
:: :nm;jﬁ;eﬂgmﬁ?mﬁziwcmm ["B+ 160) b ? € 3 c(/
[T | Ts
Vs = KpC VG : Ve = K| e
$ oCalfp (-Jﬂ_p )A Pad FCF(JE }T"E Pad,
By =ehaolue dihubion tuonel gas pressure or Fhar + B, )
g, W g
F, mctatic presdurs hm‘lﬂHﬂ \{E emtroid

M, =28.38, wet molesutac weqbt ofsta.r.'k gas (abermatively, it ooy be rreasred) Adpuatrieat fastar for abemabies Fitol ube placement
K, =8549 Pfl'bl tube constant, {pomversion faotor for Engtich waits)

= Averoge oMthe square roots of the velosity heads () mensuced ab cach traverss podnt,

E]

aVE.

fu ™ centroid = Average of the rguare toots of the veloclly beads mncasuced sk the unnel centroid (nchen of Hi':'}

Klaronpe teet fomas sfbades evaloch tortdata eeaheeta 1
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Manufectires _ Vet Model [ 2D Due f-)fS5-PF

Tob # ’7? t.7 Rin Tech 124!/

Py

ProTost Chiecks
Moistire Meter Calibration Check: [Tme:gros™ (X .~ [V 12 ][22 ]
Faclllly Comdltions: Pre-Test Post-Test

AT VELOGHY. . eveee et oot et eee e 2 £ bm
Smoke Capture Check. .o s l.h'/ V/

Weod Heater Condilions:
Date Wood Heater Stack Cleaned. ... ........i.ccvvivesiescnieens venne s L ¥4
Date Dilution Tunnel Cleaned, .. ... cvcersv e e ereinee TP}y Wy
Indueed Dralt Check. . ...vesvvoserivesos v vere oo ooeereeseesenre e =) D
TUAREL VEIDGIY ..ot eeteer s ee e eeeees e e eere e D

FLow Rate LA0CHN £10%. .. crvvvvvvvoveereove e e oee oo oes oo ceseesee oo reess s eesee e ere e | 74¢2.657 |
Pliot L eak Cheek: '

Temperature System: o
ATIBIETIE (659 90%F).co. v ven s seee et entera e ee e e eee e oo e ereeea et et eeeeeee st et eereere L
Wood Heater Surlaee (1200 .. oo et e e i e e e — 23 T

Proportlonal Checks: “

00 ANAIYZET DI CHECK. .- evveeesreeeeeee e eeeeeeeee e eemeemesesee et eess et e ee e aeneseeet e o
COly ATALYZET CREEK. ... e.e et et oot ee et et et et e e e esee e raees s era s e -~
O Analyzer Cheok. oo e, e —
Themmocouple ehetk. ..o e e -

Sampling Traim ID Numbers: Train 1 Train 2
BB, .1 eeaueseees et e eee e e ees e o san s e e e e eas s { £
FIBr PIOME .. e e e e et 2.5 3/

FAIEEE BAEK, ... ..\ ivi e e e eimai s crieae et e ee s e rv et e e r e e e 3u i S 2
Tilter ThemmooouplE.. ..o et e e e e e e e ee 19 22
FHter 5G-3 (<D0FFY.v.. e reereees e errresenseneeseetees e e T o

Thermocouple Iden ﬁﬁmiiulii.Numh er

0.1 1= PO | Ditutich Tunnel Doy Balb e o d
Diutisn Tunnel Wel Bl e onecs esenimsna s 4 LG R . Unit Batk. ... .ovosveeeepeees e R
Uit Fight B3 1. vonsvomnns cnnns onms mnnnssnas namenss ¥ Ustat Lt Bt Bide cnrvansssnms s sam s inn LA 1 . |

CaralystfCombrurtion ChEmBEr v e searrns 10 =

Fo\mroups beet forms efbaXce cval-wht besidals eesheets 2



TS P Testing Services

Pajx “'?z_
Manu fachirer, ljﬁ-fr‘ Modal /?W Dale_Z-/ 5=
Job# 773"‘?' Rum, I Tach M

Pre-Test Scale Audit

Scale Type Audit Welght Measured Weight
Platfonn Jt» s, ClassF SO s
Wand S lbs, ClassF JODD s
Analytical 100 Grams Jc e mg Classs /DD Grams SO me
LINMITS OF WEIGHT RANGES
ANALFTTCAL DAL et e e v e e et e ras e « 50%-150%% of dry filter waight, £ 0.1 mg
PL{TFOMISC-ILE im-a-stﬂ-ﬁnfldeal test foad weight, £ 0.1 |bs. or 1%

- MFo-B0% al ideal test load weight, £ 0.1 b, or 1%

Flaroups tesk forms afbadee s evalardsl ¢ sidutn, pr phects 3
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Intertek Testing Services -

e,

Manyfacturer

Model

[z

77&7 JLiii ] /

Tob #

Tech

24

vt ot

_Dae_ 7~/ S-’? ?

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

SYSTEM 1 SYSTEM 2

Unplugged Flow Ratc = 25efin Pre-Tesl Post-Test, Pre-Test Post-Test
Vacuum (inches Hg.) I/b“ /u‘.’;‘L /E’ 2 /D B
Firl Lot 1M () God el | /(1537 | 99 por | JLll%
Tnitiel | minute DGM () S94Ph | L0537 | TS | JL.ild
Chage €) (&) o o Ralell Lettel
Allowable leaksge .04 x Sample rale or Qlcfim 00100 B 00100 00100 | Q.0100
Cheek OK L o v —

Leakage Checks Fine Gas Sampler
Plogged Frobe Pre Test Past Test
Vacuum (inches H ) /0" 0"

Botometer Reading {mm)

Flow Rate (CFM) o
Allgwable {04 x Sample Rate) P
Check OK ./

O
O
o

¥graups best forma afbakees cvil-shi tepbdato cetheets 4
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BEERg Intcrtek Testing Services

l/ Pq:iotj,’f
Marufacoarer C—"( Model / %ZC’ Dhate ?-' {59 i

ot 1767 Run / Tech A@AF”

CONTINUOUS ANALYZERS

Pre-Test CAdjust and Record)

ZERD SPAN CAL (Record Only)
oo 0 g A SR Al L 99/
o0, 0 D A945 | 244 W’iﬁ’z .02
o 0 O | o3| 229%| pr7 | ool
Aclozl Should Be Achal Should Be Actoal Sheuld Be

Post Test {Record Only)

Zero Span Cal, Not
Zera Span Cal, Drift Dl Drifl b O™

=
-

o | .Of |g4bs Gy | ol | o5 | o

co O /ooe| 9 2 Lo 2 -
-~
=

o | 05 |07 /02f| 09 | O | .07

* Greater lhan + 5% of Lhe range used.

Efgrenps test Farmy sfbakees oval-shl lestdata eosheets 3



BN 1nterick Testing Services

Pag: ‘Qnr_?é

r_.,\ Manufazlurer l/ﬁ"'l, Madel f ??, & Date 7"-{-5:?9'
Job#_ 7?5’? ‘ Fun_ _ f. Tech }Zﬂ’
DILUTION TUNNEL PARTICULATE SAMPLER DATA
Sarnples in Descorator, ﬁm&lg-z: :Gﬂm et Time:
SYSTEMIL SYSTEM 2
YalfHousingd | el 2 | vt R| v
Post Test Welght:
st Tost Weight: ?Lfﬁf}/m 2470 ETRINS ?/*5277@“ M?Lipq' grams
Prz Fest Weight: Brams £Tams o~ ErAms Grams
K2 2395~ G275 2315
Chin: “;?/{/ grams ‘ Wiarams ?f 7 Erams 25 Crams
Rewiel /2 , OOOL- Ol b |
. al bl al b2
Total Gain; al +hbl = ”.3 Hﬁaw al + bl = -ﬂ*‘!s/m
SYSTEM 1 SYSTEM 2
Pre-test Probe & Front Back Probe & Front Pack
Weight Hausing Filler Filker Housinz Fileer Filter TEMP { HUMID
Record Mumber Numnber Number Numbser Mumber Mumber |
Diate Time ’, ‘_2 ? 3a 2 Z4 3 > oF Yo
7898| Jroo \HHYZEL 1192 |13 |Qear | /T | Jzie | 73 | ¢9
Lo e zve (191408 1095 | 12el |9rednd], 186 | gzt | 23|y 7
s 705 WP 9 | podUsdrs| 118s | 1R07 | 74| ¥7
Tatal i; 3 ?? Taotal , ‘2-_3 ?3 i
SYETEM] ' SYSTEM 2
Preest Probe & Combined Probe & Combined
Weight Housing Filter Weight Housing Filter Weight TEMP | HIBAD
Record Mumber Number MNumber Nurmber
Date Time / 29« 30 . 2 1+Te o g
prisel o | U As3sT | Fezey] 2333 79 |50
2t 655 | WA | dsve 914277 (A58 | 73 75
H39| 7eo| Y YR ALre 9/.6277 A% | 7Y Y7
(\ ..;,5

Keroups best Tormur slbadice cval.slat reptdats eesheets 6




Intertek Testing Services

.. Puape ¢i'?_{
) Menlachurer, t_/f_;[__ Model ) 328 pae 7/ S5-F?
oo P77 Rin___ | Tech _L&
TEST DATA 1L.OG
RAW DRY GAS METER READINGS
Systern 1 System 2
Final (&) e tefs) - /0/e 03/
nitial () 594 Foc 27/ 4603
AMDIENT CONDITIONS
Slart End
__ Barometer, {inches He) o? ﬂ f g{" ? /2
| |
’ Wet Bulb °F) 7/ JZ.
Dry Bulb (°F) 57 ]
“Humidity (24) &l =3

E\groups test Frma shhaXee evad-2ht ferkdain eesheeds 7
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Intertek Testing Services

Je!

ch";ﬂut;’z‘

frae ¢-!5~-57

Manufacturer Model | T2e
Iebd__ 7 Run { Teen  fON
FUEL DATA
PRE-TEST LOAD
FUEL DESCRIPTION:

Kindling weight; 3./ 1bs.

Pre-test load weight:

Consisting of_Scrap and paper

Fite lit Time: 7> 5.3

lbs. Congisting oft 204X

inches

Time loaded; . "o w

Pre-test moisture content; Uncorrecled; /8725 % Corrested Dy /9 Z ¢ % Wet: ,ft,, {45

Test Air Control Settings: e o g2ery Time:_ 2. 3.7
Test Unit Fan Settings: A . Tirme:
TEST LOAD
Lower Limit Ideal Upper Limit
Test Load Weight: | 5,87 s | /ST lbs. | 7/ &  Lbs |
Fire Box Volume: 33z B’ Ideel Lengih: - Inches
Load Volume:; _25%% Fi Loading Density: 7.7 & e
Mumber of Spacers 7 2. Yaxllaxs Load Density: BZIOE Ibs/f?
Piece Size Weight - Meter Moisfure Content (% dry)*
AxY x Jf /L2 lbs. /6] % /¥l %l JEE %
A X¥Ex Al Xyl /5T % 159> % / EN%
A x &K ,tnq;/ /63 s /F % AR 154 %
oL 2 Hix el LT s 117 % Vi B 790 %
X x i lbs. % % %
®x  x  in lbs, % Yo %
X ox i lbs. % % %
M neorractad renga = 17.9% to 21.1%
-~
TEST LOAD WEIGHT: (e T s DRY WEIGHT: ol 5 ke,
AVERAGE CONTENT:
DRY) i CORRECTED TO TWO PIN: (DRY) / 7. 7 &5t wED L8 %
COAL BED RANGE;
i E ]_I lbs (20845 to 25% of test load)

TEST CHARG.
Time loaded: 'UJ Coal bed veeightz_ f- i Coal bed weight = A’Q,_Z 5 of Lest I9ad weight
CHARCOALIZATION:

gﬂad|ui—l—|—__I—]—!—I/(—|—_E—I—I--I—I—I—l—f—l—lpom

Kgroups tect fotms s/balee evalhit tesidats cesheels B



HUEN Inicrtek Testing Services
Prpe of_Z[_

Manufactirer Uﬁ/ / . Model l}7c Date_7-/5-9%
by THRLT R / Tech R4
COMMENTS

S Poecrs 7 o

q%:.tl * ‘TFE} ?:: , r__ TEST LOAD CONFIGURATION
L2 [B3px uiary) DI ]

| o 9Y e [

Kleroups tesk Forrru sfbadoee evaloabt teptdats eesheety 9
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Intertek Testing Setrvices

cusgt o]

Many facturer '/t:-r' / . Model _/ Pz Dac_ A/ N 57

77{' 7 Fun / Tech -‘Q-ﬁf"

Gt Frit ppesy

w

SWITCH NUMEBER 1 2 3 4 5 & b

b

E |8
i | B2

£ |y

1

FLUE {145 TEWME
TIMIT BACH,

UMIT RIGHT

THIT LEFT 5IDE | oa
TINLT DOTTON

UNIT TOF

REATTNG #
REAL TINE

PaF 0 LIolass /03 | 787 1572 e | )7L 1A | 1T/

10118 409

ot

20 3% 32 oo | 7Y 250 | 2752991 A%

/0 |7% | Pl | ZR] | AROLMT 452/ BE| 04|,
S /397034 1064

30 13m0 253 97 | 271744287\ 329 |327| 724

o s P Ay 4

95| 76 Yoo |31 |36 | 365 377

40 g 0 z;z
50 Jm b?

43 | 76 les1 329 %72 385 257

LT: aliigl?’{»:g RO0ON, TEMP

80 1,70 A2/ 9z | 295 141|339 {332 39/ 375

O O [= i sore

0

20

A GRS Ok b ] e k| =] o

S0

-
=]

100

—_
=

110

—
a

120

—
(=2

130

[
E-9

140

-
Lh

150

o
Ohy

160

(=
e |

170

et
=]

180

—
=]

190

| =3
=]

200

ka
—

210

[ oh ]
e

220

fad
(¥

230

]
-

240

25 230

| Comments: 4/, ¢ fhﬁé?' ST7REEL JPODE SspPEAr F5367

KAzroups et larms slbades cval-chilestdata cethects 10



paze {5 of 7f

éf“x.r?.

WHI LTO#: ~7 7L CONFT gD £ AR R.-T | .
MhNUFAC'l’Ule‘z: ;';’e,: "MODEL: /9 2. FIRE SI£E: 277 £ar DATE: 7-/5-%% RUNS: /S TECINICIAN: 224
SWITCH NUMEER: [ 1 3 4 5 & 7 8 4 I} 1] ki 18 19 : Ww 1_*3_ i _ _
0 Mredi 012671027192\ 9%% | Z37 |93 P9l 25422 | 3957393 | 39/ | 350 42251 AV 594 7 | fee |73 (9872 99/0 | Jzo| 72 | 72| 72| b jpse €L
L 0| 573 9% fé% A2 |37 |3 (7€ | 757 703370 | 35F |399 3¢ | /397 ARl SY7D |z 73125 | 79| 99%p | sew | 72,1724 771,633 LOLT [ K f%‘
2 890 | 170 /74AZ 1T | 370 [ 4] 97 | 75| o] 3/3°| 379 | 09 s55lr 433 /251 997 lreco |74 |7 [50] 99823 | f2zo |73 72] 50 [ove |63 |2 &
3 0 |27 L5 22T 1307 (05| 9b | 2 | 304 3240 | 37 5T 430 | 3931 /137 (33 | poz,) | reealas (7% | 87 9o#.7 | /Ze|74| 93| ¥ | oo orl le] 2
3 0| gl i | Hof 220 | 5% | F%| 2L | 767 | 35397 | 4T 227 VIS et | Jeer] 7817 gy [ Joor, ([ /2-17% (74 157 | 6% 655 || 7
5 o | L92] bl i /iHE] B Jia;; g5 72| 7¢ 7?551%:: s | 23| Joe 3| 4o | /28| 35 951 v | 79885 | /2| 75 Lzsta7 | 590 Inst e &2
6 | o] 971 P3ST/DST| 267 | 55| Fo| e | sex 365 | e | 457 | 390 %37 25| 003 el Wl 7 | S| Jbosq [fzed 75 | 7578/ 1090 ] pypr] Ll 2,
7 o, 7ol 3| 9PN A3 | &Y ?’%,_ZL@ 37 | W3 | YA 3| 7= L35 527 | 120 | Ze| F/] so0k3 | s20 | 257 2t B7 0% | p47 lc ]2,
8 w| gol/3351 2291 //831 25257 7k | 5%51 30| 1) RL/ Ak S L33] o0/ | rzo\70 | 7| 57| somn7 [/Z0 761 76| 57 040 250
9 @] .20 %'zz.,z:s& FE AT 7L | 43| 3 | YoslH2L] 340 | 746 ,zj.s:_{.;.c.g p 2120 26 197 | o3/ | 72172 | 76| &7 | oisTeol 20
Iy WL jo | Jbela ] Alrel e | B | 87 | 757 4ot | 7o Yoo | it 342 28k (357¢/8% | f2ol 76 (77197 | so/5, (ed 7L |78 | §7 [.OHO ot | o 2
W1z | m [£6Z5,56 | /9ol 2k |73 | €2 | 29 v (32| 399 407 3¢z 70¥ 391 879 | j20| 76| 77| 80 | sonD | /20| T | 7| Jo| .offelof [£lz
|2 L1

13 130

14 1341

13 150

16 140

17 170

I8 180 f

i9 190 LS4, Wo Jlip

20 00 I N V3 X

2] 110 T ;

2 230 LAY o .

7 230 FiZd ~I G

el | 449

25 230

7] o

27 ril)

28 |

20 140

30 300

1 i

12 30

kX! KXl

M 340

KN 330

16 360

37 k)

38 380

kL 320

40 EiLL

4] 4

42 426

43 130

44 440

45 450 -

48 +6l) - ;_

47 +10

T 180)

COMMENTS: _

TEST LOADED I SECONDS  LImen? ¢ L ACHE p AET=w 2 O0dINe AHQ, CENIBL. YO T O eSS Eg




Y Intertek Testing Services

vl o 2

Mainufactucer ‘/(-'// Mokt /928 Dae_f-t5-¥9
Iovk___ 27477 Ran__ 2 Tech -

PRETEST DILUTION TUNNEL TRAVERSE RUN

Baromelric pressure (waﬂij_l_—{inc}ws Hg)  Static pressure (T lZ-S(umhcs w.c.)

Inmide diameter; Port A Sin. Port B 6in Tunnel cross sectional area: 0.1963Ft
Pitot tube type: Standard

e e | wema | g &
{inches H;0) {°F)
A-Ceflroid 3.00 ) 03? 92.: Y ? 7 ‘2-'-""'_
B-Cenlroid 3.00 , 84S oy '7‘ .2e00
Al 0.40 , D3 L 73 [ §%7
A 1.50 e i Lo
A3 4.50 Wellla) % 2. R JAT)

A 5.60 037 g3 A8
B-1 0.40 3L 73 /877

B-2 150 OHO 9 ¥ | 200D

B-3 4.50 Wl d2 < ¢7(  POe0

B4 3.60 19.3;- ?_3 ' f E"?""
- AVIRAGE 23 195t

Adjnstment factor applicalion

Wihers,

;= Fitot twhe coefRicient = D99 for standed pitat ? g }7
i ]

ty = anomeler eeeding (inches Had)
T, =savernga obaohdy divtion hmnel tempergtre (B 1 450)

Ve = KPCPFP(VG; )A VG J}g Ve= KPCP(\!_ }“’3 }7

¥ LA,
Py = ahyohete dilution tunnel ges presmure or Fhar + By .
A g
P, = fatie prersure IMM?H’O W & mentroid
M, = 1336, wet maleeular wctnht nFm.r.-k gas (alivrmaiively, it may e measured) Adfuibment Fretor For elternative Fitot tube placemenk

Fo, =85.4% Pitat tube constant, [sonvertion factor for Bnglich walts)

A avg = Average of the gquace roots of the velocity bwads () nisamired ot enzh traverse paat

e comdraid =Average of thé square roots of the veloeity beads measured at the funne] cetroid finches sFH0)

ifj

Fhgroups best formas sibadves eval-sh testdata eochesis 1



Infertek Testing Services |

Mannfactoror l/"'l" [ . Model

Pege l}_zurﬂ

/120 Date__ g~/ S 79

:r-:;b w777 O Tech /&4’

PrefPost Checks

Moisture Meter Calibration Check:

[ Time: §,' (8 | x:~" i

Y 12 22

Pro-Toest Post-Test
Facility Condillons:

AT VEIICIY. ..o oo e e 2) fpm D L~ fpm

Smmoke Capture Cheek o e e, - e
Wood Heater Condiions:

Date Weoad Heater Stack Cleaned.. .ooocv oo evevrisiisann e '?’..-,",‘j'--f?'

Date Dilution Tunnel Cleaned. ................ocovvve e ceeiiine oo 715 -F?

Induced Draft Chack... ... ..o e £ O

TuARel VEOCIEY. ... oeeere et e, el 2 .

Flow Rate 140-CAIEL0% ... ..o ooeeeeeer oo e eeeer e | Y288
Pitet Leak Check: ' o

SO A ev oo cer et o -~

SHA2 Blvaeeit e e ee e - "
Temperature System: .

AMBIENT (637 J0CPT).. ... e e e e e e e e e e v~ ¥

Wood Heater Surface (E125°F) oo e e e ..-j?:(f"" F
Proparttonal Checkis:

CO ARalyzer DI CHECK ... ....\veee et eeiacee e e es s ee s esesees e oo v

O T 1 -

O ANl TR OOk . o e """:.

Themooeonuple check oo, e e e e e e -
Sampling Fraia ID Mumbers Train | Train 2

Thermucuup!e I d nnﬂflcaﬂun Number
Room,

Flue ...

DMﬂn Tl-l-nlul. "H{E BUHJ ....d
Tinit Right Side™, errrenien T
Cﬂfﬂl}'ﬂmﬂwn Chu-mh:r ...................... 10

Ederoups feet forme sfha@ ee cvalalu tecbdaln ctiheets 3

Drilufon Tunoel ]'_'hjl Bh, or, v icemenerrvaerr e
Urat Back.., e emrnene e et e ol
LT Hﬂltum. ............................................ 9

o



Intertek Testing Services

vac o

Mann facturer I/ﬂ.J Model [ ¥ TS  pae 7.75- 77

jobi__ 7L 7 R <2 Tach__J2H

Pre-Test Scale Audit
r Scale Type Andit Welght Measured Wefght
Plaform /O lbs, ClassF 0.0
Wood /& Ibs, CiassF /5.00 s
Atatylical ' 100 Grams /O mg Classs ATYy Grams /,DD mg.
LIMITS OF WEIGHT RAMNGES
ANALYTICAL S'CHLL . ~50%-150% of dry filter weighu, £ 0.1 mg
PLATFORM SCALE cou......covvtrietiereeo et Zﬂ% Sﬂ%ul‘:denltesr. load waight, £ 0.1 ths, or 194
WOODSCALE...... ..., e e b e ar A e rmt e e st ean ‘l 028004 of ideal test load welght, = 0.1 lba. or 1%

E\groups test fonns sfbafoee eval-shl testdata eeslaets 3



BN Intertek Testing Services

Ve

Manufacturce

hlodel '1" ?

2o

rue {317

7747 2

Ruan

Job #

Tech /24/

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunacl Samplers

Dl ,B'_ff'—??

SYSTEM 1 SYSTEM 2

Unplugged Flow Rate = .25¢fn Pre-Test Post-Test Pre-Test Posl-Test
Vacuum Gnches Ha) /0" e 20 h 7o
Final Lminute DGM (1) L1 5O z_g, ¥ /5% / b, /M9 | LsTEL g’
Initial 1minate DGM (fE) 19537 fe3rssT | L HT L5 46T
Chnge ©) () , 03 % & ©
Allowable leaksge .04 x Sample rate or .0ictin 00100 0.0100 0.0100 0.0190
Check OK 0/ / / -~

Leakage Checks Flue Gas Sampler
Flugged Frobe Pre Test Post Test
Vacuum (inches Hg.) / p ! /Cp “
Rotometer Reading (g @ o
Flow Rate (CFM) LD &
Allowable {.04 x Sample Rate) .
Check O / -

FAgrotips beat forma sfhudees evel-shtfestdzta teshests 4
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Intertek Testing Services

/ _ Peg Dur:Z_L
Mann Factirer & ]’ Model I,'/ ? ‘Z..(.? ate 7-:'_;{5"??
Job# ?'?l':f? Hun [ Tech ,(A
CONTINUOUS ANALYZERS
Pre-Test {Adjust and Record)
ZERO SPAN. CAL, (Record Only)
co o © T99 | 797 | .33 | .99/
co, 2, O A1 3| 2963 | gLl | poz
o # X% AO35| 2013 ,p.2A4 jon/
Aclual Should Be Actual Should Be 7 Achual Should Pe
Post Tesl (Record in:,ﬂ
Zero Span Cal, Not
Zero Spen Cal. Varift Drifl Dirifl o) ¢} oK™
w | o/l |po7| 37 | o |08 | o) | ~
w | o/ IZN7| 9L | o) | o4 | ol | 7
o | p7 (203 lpeq o7 | yjo | O 1 7

* Grealer than + 3% of the range used.

Hhgruups et forms slbasie cval-shi bepirata cehusts




BURY Intertek Testing Services'

P ¢l'{

; Model {/ 2o Pale_ 7/« 3
? ‘7{/7 Run £ Tech 124
TEST DATA LOG
HAVW DRY GAS METER READINGS
Syslem 1 Sysiem 2
Final () (Lo, r¢7. £ 5,857
Tnitial () &l 3540 L6./1%

AMBIENT CONDITIONS
Start %nd
Bounei (s g 291z 277
Wet Bulb {°F) ' 72.. /4
Diy Butb (°F) - 55
— 57 P

Figroups teat forng cfhafee evalaht techdsta coshects 7



BESY Intertek Testing Services

PR ol
Mannfacturer j/ Cf _Model__ [T 20 Dale_Z /57 F
Job # ??L 7 . Hurn 92 Tech W
DILUTION TUNNEL PARTICUI.-A;I'EE SAMPLER DATA
FILTER. TVPE: Gelman 4 fram
Samples in Desecratar, Date: P—85=9F Time: [ #§
SYBTEM 1 SYSTEM 2
l;-lr:It;'&HTudsilzgﬁ 3 NEJE‘:IEE’:HS‘;FW I;{r:ﬁFH?iﬁr:;T NE::E;IS%;E%
Fost Test Weight: 15
| ey | 2528 T | 8992 ™ | st/ T
Pre Test Weight: T
: e 2372257 | 200 T | go.grag B | gy G
in: o Eranis OJg Erams o Erams 0 fﬂ-‘?f Grams
al bl a2 b2 N
Tatal Gain: al +01 = O/ L grams w2 ¢ b2.= o 074 srarms
SYETEM 1 SYSTEM 2
Pro-test Prabe & Frotit Bark Frobe & Front Back
Weight Housing Filter Filter Housing Filter Filter TEME | HUWID
Recard Nurmher Number Number Humber Number Number ) .
Date Time _3 33— E"f 4!’/ 35 3L °F %
594| zeo | 73/20571 HT3 Jzoo |§797257 (N3 12| 23 Y3
2t z0 | 93RS\ JIT7 1,120 | 999251 . j19<7| o3 | 73 7
8| 7,050 | 731285 1197 |, 1203] g9 %esT 098] leon] a 49
!
I Tota] . 2o Tolal , 53?7
SYSTEM 1 STITEM 2
Pro-test Probe & Combined Frobs & Combined
Weight Housing Filter Weight Hovsing Filter Weight TERP | HUNVM
Becord Murmber Nunmtbrer Number Number
Date Time 3 33,3 ?, ﬁ/ 35 = o %_
258y \D3aeot, | L 2EFT | @Tyrzk L 2592 | g= |4y
7T &85 |93 02057 257 §7 %y L 2Z8LZ 73 |5
WEit| Jop | 93205, ze eV 77, fz.257 , 25°5/( 74 W7
FER 700 (372051 2845 |F9Rr 2856/ | e | gk

Eo\eroups e Tormas sfhadeen eval-cht tesndalp codeets B



Intertek Testing Services
vesed 3ot Il

Mamifacturer Ve.r Model S FZ2 pae 2§
- Job # ";I ?{_ =7 Run - Tech_ M
FUEL DATA
PRE - TEST LOAD .
FUEL DESCRIPTION: _ /‘:-’.' o2
Kindling weight: Z—- |bs. Consisting off_Scrap and paper Fire lit Times?s 9 &~
Pre-test load weight,_ L + o Tbe. Consisting of: 2X4X_A inches Time loaded,
Pre-test moisture content: Uncomrested: _ /%, 22 % Corrected Dry: ,a_'g Y% Wet. LhTh %
Tesi Adr Conirol Settings: Minxe & 2- _ Tima:__/ L/‘ =5
Test Unlt T'an Seitngs: A;' - _Time;
TESL. LOAD
Lower Limit Ideal Upper Limit
Test Load Weight: | S, %7 Lbs. | lr.3 2. Ibs | 2/ 8 Lbs. |
Fire Box Volume: A Ft.? Ideal Length: Inches
Load Volume: , Zo3 5 Fi Loading Density: 7.293 Ibs/fe?
Number of Spacers 72 Hxllx$ Load Density: ﬁ Fa byt
N Piece Size Weight Weter Moisture Content (%6 droy)*
Zx ok /G /5 s /7.3 » [BE wl /94 %
X _ofx 4 / Ibs, /3. F % (5. o % /B4 %
X % ¥ 7 7_; Ibs. 19 2 % 15 ¥ % 20 %
Z x ¥ x Jof J &2 ibs. 79 7 % 80 % {76 %
X X in ' Ibs. ' % % %
¥ x in Ibs, Y% % %
X X in, tbs. E Ya %%

*neecrested nmge = 17 9% to 23 1%

-
TEST LOAD WEIGHT: éé Z lbs. DRY WEIGHT: G,E':.-‘b i ¥g.

AVERAGE HOISTURE CONTENT:
(DRY) % CORRECTED TO TWO PIN: (DRY) 20 FH7: WET). /70D %

COAL G GE:
#]hs. to -I. E lhs. (20P4& to 259 of test load)

TEST CHAR: 12 . : 2,
Timea loaded; v Coal bed weight: lbs.  Coal bed weight = L2 % of terl toad weight

CHARCOALIZATION: sm?Q—l—i-~|--I--|~|—|—I—1—I—f—r—!—l—lulul—lpaor

Kigroups lert Formg efba&es evaloshit tesidata cesheeds B



S Intertek Testing Services

e
R Manulacturer V < | Model / 12D Dtz 72549
job {7 Ron__ &~ Tech JQ¢
COMMENTS
{
FPacers LEzs " TEST LOAD CONFIGURATION

L] Elpoups et forms 6 fbadrce eval-sht bestdata eeshieeis §



Intertek Testing Services -

Pagé{ui‘i‘_
Manufacturer J/Lf Mode] ',,39'1?::- Date_ -/ % ~% %"
Iob i 77&7 Run 2::. Tech /2.4 _
A 1BcoNTroe., BN 4 2 pds ic :
AW/TCH NUMBER 1 2 3 1 5 6 7 5 9 10
3 N AN
2 E E hg g % : E E E g E E 5% EE g g
D 5| E 08 |BalBelE | ElEs| Bl gl (B )
° 721 O |4spl H7 8L |z | 7¢ | 252] 357\ 35k | B8] S i ofe |63 |
1 /2 10 j;gﬁgg—; 37 78 | 725\ 3461375 [ 3Lb | 4071537 MFr|osy| T
2 20 (32023518 | 93 | 2% | 724 335 375 375 382 1329  \WOH | <
3 30 AT 57 |22 | 77 T2 33213753 | 3% | JL2| ,&7 OF|.OY| < |
3 0 50 1 /9 |87 | Fo | 72 593330l 71 353 370 | £33 oo 37| <
3 50 3ol/e3 i gt | 99 | 7% 520|329 362 | 392|335 7l o3| e
; 60 sloo| fesTwe | 29| 79 [/ (2295|377 |52& g5 oHop30 | £
! 0 (Pl 27y | $2 | 95| 757|467 T2AZS 737 /| ST 250t [030] @ ]
8 80 [A7D|/6l | L | §7 |78 |4B¥ 3/53s13¢5 |35 /674 .ﬂ‘fﬂ,mrf.
2 0 leo|/5s |§S | w7177 (el 2F gy 1760 |35% 268 | D]
10 100 b0 35189 (70 394430/ Bys 355 ars Ispg Laseleag | L |
11 110 .
12 120
13 130
L4 140
15 150
16 160
17 170
I8 180
19 190
20 200
2 210 |
Frd 220
A3 230
ro 240
25 250
Comments: _
IS, B P 1RE S04 e (402 ;(’,i.luhmd_'gﬂmkafma o/ N1 N

Kgroops test forme sfhakes evalabt tepidata eeshetts 10



 WHI LTO#® 777 4”2_, UDINTR AL ON _ magyrLis 2 ' pagedl of ?!‘

MANUFACTURER: {/@.{ , MODEL: |3 28> EIRE SIZE: -l DATE: 72—/ 5 -F% RUN#: = . TECHNICIAN: 2.4

l

Sgﬂl}[NUﬁBEm é = 1 2 1 4 5 & 7 B 2 1t) I 12 15 17 18 19 AH 21l

O vl o lo&§%2.00l7,9 113,99 /¥y [ 35198 |72 (392 l3pal39<30¥ lagv|Ssa 35 /.,&; 728179 |24 125] 2.7 172575 129 |76 L.oto| o L] &

l 1010y 28 )35 | £.5571257 | §5T90 | 75| ST 2950 | 33 34’3‘%&!‘ /2951 A 4209 120 [ 7%]7) [ 2¥| 48 [/te [77(79 '?g 253 | 014 | M 2

2 o éﬁm.%ﬂ&ii Y2.ol9¢ | Gl 92| 75 | LBS1R7 3327 | Z4ST| Tl | 259 /351 424y /20 73173 (72| S¢ [s2= 0] 50(80 [037 Lasy [ 2

3 0 [ fou |A71 | /2{7 1A5Y (290 | ¥E | 9% L? 743 | L7% | 335 | B5L | 35| /30t 1357 ¢267 [j2o (g0 [go | 79| 232 | /e | 87 | &7 i love (25 )] 2,

4 W S (et 7 76 L0V (ALY | §7] 92 |77 |75t | 275 343 368 (34| /363 gl 423 | s2ei 77 s0( g0 | a8 f | 720077 [ dolvr (M1 [ese {4 &
; 0 2601 /0% ;5.‘?&_%11359 FZ219 |75 | o7 B5¥ |35b | 370| 327|417 B5| 63/ s |zl a9 |78 | o | 22|78 |7y 182 .o .o/ 177 2
6 w LAzl [ [ D37 | T2 |2 [ % |20 | 79 | s9Z 287 |35 377 3/¥| 8571 285 W RVFEE ?; ¥ 8| o4 |2e " T729 8= el o372t 2 |
7 w100 [194 /D gyo| /9o |5 |59 {75 |52 |29¢ %Mﬂs 539 25| 43S | i20| 59 | 791 6| 3.5 |/ 20 |76 | 71 |72 .?-Tfa‘.g&*’ME
8 Y ||l | B33 /0¥ | 86 | g5 | 797 | s2# | 295787 |3ee (295 | 527 Y2 ™ 3587 [eo| 7y | 79| 70| A5, 2 | 222 | 77 | 77|F2- oY I3y =2

9 9 iy % o321 7 Tl (¥¥ | 7% 4’@&‘23&}%&’&1@ 71 Li ¥/ (Jzo| /Y 71| FO] 374 treo [ 7Y [ 778 |ovi |63/ T2

o wo |/2a 7221250 | /123 7 & |78 | 77 | ¥52].295] 34 1A | 770 1LY ¥ | /2] 77 (80 | &7 00 | g2 (73 (77 ivz |0/ 107 12

L o [ /7o 1.1%_;73 H1B 170 | G5| &7 | 727 | #251.29F | 39y & | 29 | 6%L % C¥5, 7 | o179 (#|Fe | 424 | /20|77 (79 | #2503 |17

12 101,90 | ISV e | /Aq8 | 178 |g5) 87 | 77 |40k | 2% 344 | 347 7Y (35 e 2 | /2079 [ 71is0 | #4.7 | /22 129 77| g2|.00 o3/ T%
13 o | 80 | L6810 TP L2SE | j757 | g5l €7 |77 1302 728 | 3¥sT| 397 [ 295 LY A5l gspp /20 7317971599 .2 | /722 177 |97 |9L[.64°] oiolcl

I o | 701§ L.26 1 J30] | y7f | F¥ 1 76 |77 | 350 | AT | 3H( | 247 2991 62> B512530 | 720 |9% |79 §.L | 22137937 | oo 030 R
E L50 %m or |/3zt | 172 H_Jﬂ_—_ 24 | s | R0 337| ZHL| AVF 507 435 584 | f2o! 79 (79 g S0 - lzze |79 [ 71197 |,03F 32 [ | Z
18 160 z,% L6 5;&{ 3 Fl (7L 1252|289 | 332 | 344 | 297 |53 (31687 | s2e| 73|50 [Fo i 2z 179 |77 (g7 [,03YL030 |£L 2

7 01 Yo | LEY| K2 JES7| j7% | ot Lo | 7L (397 |29y [ 327 | 3| 297 [ 572l 43916402 | 2o |7y 180 (S0 | 567 |s2e | 79[ 72 90 [832 o2 [C] 2

18 180 )30 A8/ | L 39/ /51175 | T3 &5 | 74 (394 |87 |32z [34e [ 2¥( | 525 LSS ezl | /207y |9 (80| 4%.7 /726 |79 | 79| 671 o4/ o3t <] R

I9 |20 | 7M. (o] ST /70 |63 |5 | 7€ ié_/L_,z'Hr 377 | R 273 577 |35 ebd0e | szo|7Y (o 3o | L/ 720 |78 17y | & loYi|ledo ol R

20 w | jo |/ olsd |37 &3] f8 | 7 (123 [ 319 | 338 27| 579 (35 | 6677 | 72| T0 90 | 50| 4% fzet 73 7% 50 ooz a]2

iﬁ 27 :=+g- O [ /2NLOD| 388T 127 | 33| %57 25| 3% | 294 3/% | 332 |2 593 2381 6{ G| 720 |50 | 5] 50| #5697 | yz0 [7F (73 |F/ [[OF Lo [c] =
X’ 23

L= 24}

23 230

26 260

27 270

28 250 : _ ¥

29 290 Ty VW

30 300 ok ' 1

3l 310 i

3 20 7 el e

33 330 v f |

4 40

i3 330

k1 350

7 3T

38 ERIL

g An

40 HH

41 4

42 420

43 EEH

J4 410

45 450 -

46 460 ' -

47 470 ’

48 430

COMMENTS: _

TEST LOADED INa] O skconns Jeoag LLSE Y O FETEXR (od 10/ /mid Gl CERTRoL Sy G ;Z!EE A A1 T F o sny



Mannfactirer 1.)" !
Tob# 27} Bun, 3 Tech

Model [ 20

Lt

I Intertek Testing Services

el Tl

_Date 7*’ Z.ﬂ-‘.i T

IRETEST DILUTION TUNNEL TRAVERSE RUN
Pearometric pressurc {Py,) 29.2% (inches Hg.)

Pitot tube type: Standard

Static pressuro (Py) 27 {inchies w.c.)
Inside diameter: Port A Sin. . Port B fin Tunnel cross sectional area: 0.1963Ft

Treverse Position Yelocity Head Tunael —_—
Faint {inches) A Temperature Jﬂp
(nches HuO) {*F)
A-Cenlraid 300 it I oo
B-Centroid 3.00 {_ OHO v + 2000
Al 0.40 el 3 Wi wld
A2 1,50 i pqa; g8’ . LoD
A-3 4,50 L tid ) 2000
A4 5.60 37 G 7 {2
Bt - 0.40 237 %7 152
B-2 L50 O 55 , 2o
B-3 4,50 -2 L 5T ¢ 2080
B4 5,60 3 73 AEYY
AVERAGE FE L 1 Fsh

Adjusiment fackor application

Wheare,

Gy = Pitot tube coelMicieed = 0,99 for starudard pitai

&y = mananeier rending {inehes Fp

T, =average ahsohna dlubion hunnel kmperatuee F + 483

Ve = KoCoFs (g JAVG JP;‘} s

P, = ahselute dituilan tunnel gas pressure or Phae + Py

'L )

P, = staic pressurs

136
b, =28.5% svet moleewlar weight ofF stack gas (alternatively, it inay be menswred)
¥, =85.49 Pitet tube conclant, (eenversion Factor for Bnplich ucirs)

/A

centrold

F\eroups best forms sbodeec svalesht tegidatn meshcets 2

V= Kpcp(ﬁ]ayg.JPl

(B
JAe entroid

Adpntment fretar For altemative Pitot whe placement

_"E avg. = Avernge of the sguare roots af the velociny heade () measured gk cach raverss paizd,
=Averngs ofthe square ooots of the velocity hezds measuced ot the tonne) centroid doches of HyO)



Intertek Testing Services

] Paﬂufj{d
h{anufuclurer // c".i /‘ Model f __? 265 Dae Ziﬂ'._? i g

bt JL7 Rua Z Tech 4

Fre/Post Checks
Moisture Meter Celibration Check: [ Time: 7ide [x 7 [v |12 ~]ou" ]
Faclllty Conditlens: Pre-Test Post-Test

F A o fpm 7). Fpm

Smake Caplure Check.. o e, ,// e
Wiood Ileater Conditions:

Date Wood Heater Stack Cleaned...........o..ooeveeieeieeeresieeres e T fe— TS

Dite Dilutiom Tunnel Cleaned... ... coiiieiee i e ? f—F9

Incuced DEaB CRECK. ... ...ee. ceeeese e et reesees e ereeeeeees e O kD

TUNNEl VEIOTIEY. .0 ev ittt e e e e OYD

Flow Rate 14060 B 10%...0.vev.eovveoereoacesecseeeeteseeeeees eeeeeseeesensnne e eseeseseeeeseeesen | /%39~ |
Pitot Leak Check: i i

SHAB A e. et e et s s et eeee e et e raereeneenn e o

S8 Bl v rt et et et s s et o -
Temperature System:

AITHIENE (65% O0%F].... 1. oot e ees et e e oo e e s eeeeeeeeeeeeeree s eeee e se e et seeaens - "

Wood Heater SUTFIOE (125 ). ovvees eeeeeee e et eeeeee e ee e e s s e e et es oo s e eae e _LH  oF
Propoctional Checks: o

CO ANRIYZET DR CHEEK.... . oo oo oo ee e s ee et e e et et -

OO ANALYZEE CRETK.... v, oo s oot e eeeeeeeee et ee e et eeee e et e et -~

O Analyzer Check. ..o C e e e —~ .

Thermocouple dheak.......ooovvvevieiiaeenns ettt e e -
Sampling Train [D Numbers: Train 1 Train 2

B, et e e e e e e e ee e e anaan ? o

515 ¥ O PO P 5 ‘ 7

Filter Back.....o..ov i e { 5~

Filter Thermoooumple.. .. ..o e e et e e 19 - 2

Filter 5G-3 (S00%F ..o e a2 a

Thermocouple Identification Humber ' o
P | BRI ra oo oo saers vmmmt vomees swm 2 i Trludon Tl Dy Bubls.....cceesvmers e

Flue -, F 3
Ditwtian Tueimt el Wet Bulb cen. comees consees TPl TP v vemss oo ceeccecanars comens LAE T3 T 5
Uledt Bight ide ..o e conas e Uait Left Side ol Unit Dotbom, g
CetulystACombrugtion Chamber ....oue . iee s iererer

Eproups test fooms s[badec evml-iht teildala eerhesis 2



QB Intertek Testing Services

Paredot 7 |

Mannfacturer__ %af ' Madel / ¢ O ?—*2&-‘? 7 -
Job#i_ 7 7 f-"? Bun j‘.-' Tech @/
Pre-Test Scale Audit
Beale Type Aud{t Welght Measured Welght
Blatform /EJ‘ s, Class F /f) 3 s
Waod /f) b, Clgsa F /‘} O s
Analytical 100 Grams /pp mg, Class 3 / . Grams /oo g
LIMITS OF WEIGHT RANGES
ANALFIICAL FALE. o ettt eeeee oo s - 20%%-150%: of dry filter weight, £ 0.1 mg
PLATFORM SCALE .. 20‘% Sﬂ% alideal test load weight, £ 0.1 1bs, or 19

Fodronupa test formz sfhadree oval-sht e fldatn copheets 5

o 2004-B0%% of ideal lest load weight, 0.1 Ibs. or 15




£

RENN Intertek Testin g Services

o Pmﬁnfﬂ
Manufaciurer ' / e f _Model .J’ Jzo Date_ - 20-%F

Job # ??tf-? _ B 3 _Tech /\? Af’

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunuel Samplers

: SYSTEM 1 SYSTEM 2
Uniplugeed Flow Rate = 35cfin Pre-Test Past-Tesi Pre-Test Pogt.Test
Vacuue finches He ) /O ” o " /D " /0 7
Fipal lminute DGM (R FH e dth 77:3; > J&§0 14 17’ ; 7 élefﬁ
bl Iminute DGM () 79746 |_779.90 | /4024 | 175 ey
Change () (%) O D _woo3 | Lees
Allowable leakage .04 5 Sample rate or J02chn 0.0100 0.0100 L 00100 0.0160 .
Check OK o / - /

Leakage Checls Flne Gas Sampler

Plegeed Probe Pre Test Pogt Test _-|
Vacuum {inches Hg.) / v /,C.'? "
Rotameter Reading (mm) D )

Flow Rate (CFM) p @

Alloweble {04 x Senmplc Rate) e P
Check OK . /

EMgraups test Torms s bafee evalol tesidaty casheets 4



TR Intertek Tésting Services

AR
Manufacturer dCJ Model_ J32¢  pae 7-22-97
rot___ 777 Ren 3 Téch R4
CONTINUOUS ANALYZERS
Pre-Test  (Adjust and Record)
ZERO SPAN CAL, (Record Quly}
co O O 9991 299 | 93 | 9%
oo, 2 L - | 295 | 2445 | Wl | pee
o 2 o 209312093 | 2o | oo/
Actual Should Be Acloal Should Be Acoai Shauld Be
Post Tesl (Fecord Only)
Zero Span Cal, Not
Zero Span ] Crift Drift Ll QKR? oK

L.
co | O l297] ,95 1 D .0z | .D

o) 02 |2%019¢5 | 02 | o3 | o2

WY

o | /D [ A8 w23 .10 | o5 | 03

* Greater than & 5% of the mngr ysed.

Egpaups Lest foony pibadeee w.al-sht teshdata ceplicets 5



REBN) Intertek Testing Services ™

ManuFacturer 1/(—’- i( Model / ? rAZ Date. Z-otir=3}
b 77 Run J Tech /2&'?/ 3
DILUTION TUNNEL PARTICULATE SAMPLER DATA
AL E: Giiman 4 7rm
3amples in Deseorator, m];:::ﬁ: 7‘2‘9% Time: A7 .oD
SYSTEM ] ' SYSTEM 2
Prob - ] h : it ]
Hrglfirau'::ﬁ:: ¢ Nonthars &L i;;rcHa:uds:.‘:ﬂ/ (2 Nomber?? T
Fast Test Weight: 2
2 | 24617 | 92098 ™" | pa T
“_Pre Test Weight: 92’ 22,{ 6/ e g z/;;:.? B ? 2,9.51-3/ FrRms 240 {... Grams
Gain; D 215 Vmp Erans a £rams 20 4 L'?J'.' Crams
zl bl a? : b2
Tatal Gein: al+bl s &4 enms a2 +bi= :Bwfgmm
EYITEN L SYSTEM 2
Pre-test Probe & Front Back Probe & Front Back
Weight Housing Fiiter Filter Housing Filter Filter TEMP | HUMID
R.eu:urd_ Number Humber Number Mumber Number Number | —
Diate Time ? :S- 2 /" 9 2 5/ aPF B
LMo ss |2z | jpoo | jooe |9058e| s2ee | 1197 | 73| ww
72910 7000 | DAY N2 | 1307 Reste| saes | 4T3 2% |47
2ot 7)o | 2299 | 97 [11208] T20ST (j206 | J@ob | 72 l<iL
Tatal X q7 9{ D ? Total . a'(,qﬂ & l
_ SYSTEM | SYSTEM 2
Pre-test Prove & Combined Probe & Combinzd
Weight Housing Filter Weight Housing Filter Weight TEMF | HUMID
Record INummber Number Wumber Munher
Drate Time i Sl o Vi *F %
Ve foioo | Gr22 | 243 Tesrzy  A4#2 7 | s
11t See | GR228%| 2470 72,0505 270 0 | ds”
rudy|fozo | 2ot 2467 |92m508 L 24470 73 |47
22| .35 | P2, 285 N 2967 72.05L8] L A470 7y | S

F\raupy beet fonns slbrafrce eval-ch festdata cechests &

e



Manufactaror

TS Pty Testing Services

rue ot 7L

TN A,

)

Ve / Model /P20 pay 2. 2099
Fun __? . Tech /24‘1/
TEST DATA LOG
RAW DRY GAB METER READINGS
B Syxtem 1 Systen 2
Finl () 771472 175,13/
nitial (0% sk A /Y0298 44
AMBIENT CONDITIONS

Siart Ind
Barometer. (inches He) 25 24/ a? 923
Wet Bulb (°F) Lb L7

L~
Dry Bulb (°F) 7 77
Humidity (%) K2 S4

EApraups fest formas sfbadee cvial-sht besbdin cecheets 7



] TS J ntertek Testing Services

Pngeﬁnfﬂ
Meanulacturer_ : I_/ £f Model _ / E 2> Daie Z"é‘p'f q
Jobdt ?7 i 7 Run .:5 Toch z A/

FUEL DATA
PRE-TEST LOAD
FUEL DIESCRIP'I;?N' ,
Kindling weight: f lbs, Compisting of:_Scrap and paper Fire lit Time; /7 3%
Pre-test load weiglht,; Z &f s, Consisting of 2X4X_ /7 inches Time loaded; 2 /47
Pre-test muisture content: Uncorrected: _ﬁ{i 3 % Comeeted Dry: _Z4H2t swer [T %%
Test Air Conirel Seftings: MgbC 5 Time: £, (%
Test it Fan Selilngs: A Time: N
THST LOAD
Eower Limit Idesdl Upper Limit
Test Load Weight: [ A 57 Lbs | L5z s, | 7. /8" Lbs. |
Fire Box Volume: , 9372 Ft.? Ideal Length: inches |
Load Volume: f¥5L Y Loading Dersity: 7275  baw
Numberof Spacers /T ¥x14eF¥2§ Load Density: SL.627 Ibs/1Y*
Piece 8l Weight Meter Moisture Content (% dry)*
2 x¥x in. /25 /45 s, [T 5 % 70 %] b5 %
Zxfx nyys | S e 2.3 % (8T %] 5T %
2x ¥x gz L67 I 22,7 % 22,5 %| /95 %
Z-x ¥x  infzT ] [ed Ibs. 22,5 % 2z % J9.5 %
X x i Ibs. % % %
X X in lbs. kL % %
X X i Ibs, % % %
*Uncarrested eange = 17.5%0a 23 1% ]
TEST LOAD WEICHT: é‘ 75 ibs, DEY WEIGHT: CPZ-B kg,
AVERAGE MOISTURE CONTENT:
{DRY) % CORRECTED TO TWO PIN: (DRY) 2/, &6 & % WET)_/ 7 524,
COAL BED RANGE:
‘ZL"JE. o / __'?‘_ bz, (2075 10 25% of te s lord)

THERT CHARGE:
Time toaded:_ "7, Z-Z_  Coalbed weight: /-?t lbs.  Cozl bed weight = 2O { 94 aftes Inad weight

CHARCOALIZATION; good | LA ] e o

Froups test forns afbadeq pyval-shl teatdala cqticets B



BUSY Intertek Testing Services ™
3507l

Manufacturer d’ﬁ-—'/’ _Mﬂdel_'_fj 2 P Dale  7-Z2O—FF ?’
Job # ? 7 f:’? Laun _% _ Tech_ KW

COMMENTS

&34 [, 35 1he PREccsy 4Py /€8 [Tzagpeq 1L, { Brom

gt 7,37 M5 amep BhME o157t 2.

5"?/4{’% - F-E} TEST LOAD CONFIGURATION
425 To gy =TTl
QT Ewre goy

-

Kagroups test Forms sibadee vyglocht pesidely ceshents 9



-

Tob #

o Intertek Testing Services

bosedbr ot/

Manufaciurer UG-( _ Model ; ? 2z Daic 7.-'2_&.-??

:?7!;?? RME__:jL______h__ﬂmh jéa4L”

A CONTHOr set 70 prdYn 253

=+
L=

SWITCH NUMBER i 2 i 4 5 G T

]
e

YWEIIIT
FLUL OAL TEMT
ROOM TEMP

B
UKIT EIGHT
SIDE
UNIT LEFT SIE
TIT BOTTOM

REAL TIME

9| TurvEL DRY
BOLD
& | TINIEL WET
| s
TNMIT TOF
UNIT

9

H2o| 0 (37 (590 7 22% | ot 1770, Y

| | READING T

10 870 34| 76 |57 |27 |0 Lave|329 | Z0¥ | 200

’%g DRAFT

e

&

20 530i35¢ (27 | %5 | ¢7 757|490 367 1349 | 529
30 3501331 | 77 |90 148 |727] 367( 383 373 (357

40

77 178 | v 2% 1750 | 3/5 |35 | 355 257

412
S0 30|07 |78 |85 1LY (707|325 1375 | 392 1355

_LsP 1275177 | g5 67 3 | B2 374 1393 lasy

[EZET5Y

BRA)

DM E S N

T

L=l I B = LT N PP

30

L

20

(==
k=]

100

—
—

10

(=
ot

120

—
a

130

o
-9

140

—_
Ln

150

o
oh

160

-
]

170

o
=~

180

,_.
o

1580

[
o)

200

]
ey

210

s ]
]

220

I
LN

230

[
™

240

| 15 250

Comments:

izl Fios sTaede€y fooe opey /SIer

Kiteroups test forms sfhadee gyval-shidcstdats eesheots 10



WHE LTO4:

22672

Al corhal sed b marl s

wge 37 _of //

MANUFACTURER: [ MDDF; Gz t> FRE SR, TS , — - ; ] _

SE.*ITCIENUMB]:R” _ _ - [ 2 3 4 5 £ 7 £ g [[3] Mﬁf? 1213 AL 2220 ﬁ;?}’ 13 19 RUNE_3 Y SET FEISHN[CIAN' [ 2

AN BF (BB |2 | 8% | B [ % | E% | &3 ENIE & e BB |81 lgElsBlgn| B8 [ eg|iifiElézlés | : [Z]:

g = z & & LS 5 E _¢ § %= 5= g g T E Za %H -|§ 53| 78 %E’- 3 |2| %3

v [FaZ| 0 lz7y [Jon Vssz | #25 |75 |77 | 5 | 47| 792 1555 | 378 | 367 |aes 175 77| /7o | 72 172 13 -

' = : 72 |70 7902 1 jze |7/ 7 _ P

: 890 WOE 1315, | S 79 |87 1e7 | 7571324 | 375] 59z | 35¢ | /53 AL WA N AT AN A A Al A A
oo Lk fhrs 307 LI (50 | 57 [ LF |74 08 Lsie V367 | 3901 /755 35| 06l | 20V 73 2375 M50 | y20| 72| 72{ 7|, 347 |57 | 7] -2

2 WIGs | 554X | 529 (307 | 57| 6% | 78 | 7% | 367 | 36l | 372 35| /759 /357 7378 | 2013 173 176 | j47 3 |jeo 72 72| 76| 00 loss & 2
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MMenufacturer I/é"f Model _

Tech_ _ ;'Z.i.’j-

lob# 717 Run M

B Intertek Testing Services

rag 8 o ]

{720 Due 7-21-4%

PRETEST DILUTION TUNNEI TRAVERSE RUN
Baromelric pressure (Pbm {inches Hg.)

Pitot tuba type: Standard

Static pressure (P} , /2% (inches w.¢.)
Inside diameter. Port A 6in, . Port B 6in.  Tunnel cross sectional area: 0.1963F

T:;;f;sc Eﬁiﬁ? Ve]uci:r Head 'rerllr';:nn?t[u:: JE
(inchea Hy() {“F)

A-Certiong s o q7 978

B-Cenlrofd 3.00 oY/ 04 ri2y 2l
Al 0.4 ’ 035" 73 187/
A2 1.50 OFD g7 206D
A- 4.50 L O D Q9 , 2B0OD
Ad 5.60 L0348 3 034"
B.] 0.40 035" 5 5357
B2 1.50 OYZ i i'd Oz
B3 450 .OHD 945 DY
B4 5.60 O3k 75 , O3L

' AVERAGE 953 AI5E

Adfustment factor application

Where,

5 = Fitn twhe eoe/Beient = 0.99 for standand pitot

Ay, = manemeter veading (Enches )

Ty =average ahrohre dlubion unnel temperature [7F + 440)

'
Vo= KsCalolo/ 2o JAVG /m
Py = ahschoe dilution bmnel gas presmace or Phar + E,

P, o slaliz pressurs inche stz

135
My = 38256, wet moleentar weight of rlack gas (sliematively, it may be mcanmed)
Fp = 35549 Pitot twbe eonstant, (conversion Factor for Englivh units)

B

Foherowps fest formus sfhades cval-shi testdata ceshects 1

E ave = Avernge of the square roots of the velodly heada () menrured at ench raverse peink
centroid = Average of tha $quere roots of the velocty heada tneanmed af he tunnel ceniraid (inzhes of HyD)

9780

V= KOl g1

Vs g
Jtv bentroid

Adjustment facter for abemative Piiot nde plareraent
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E88S) Intertek Testing Services

s

Manufacurer Model f ? 20 pate_/-2~F7
Tob # 77&7 Run L{ — Tech Q ﬁ
Pre-Test Scale Audit
Scale Type Audit Weizht Meazured Weight
Platform /D s, ClassF ADD lbs,
Waod /D Ibs,ClassF /D B Ibs.
Analytical 108 Grams SOt mg, Class § J£D Goms /QE} mg,
LIMITS OF WEIGHT RANGES

ANALYTICAL BCALE: ...

WOOD SCALE...ovvn e evccrmonr e e

Eroups test Forma sfhadee evalashl teptdaia eeshisels

- 5091 50% o dry filter weight, % 0.1 mg

mm of ideal test load weight, = 0.1 ths. or 1%
- 20E4-B0% of idea] test load weight, £ 0.1 1bs, or 1%




S

BB Interiek Testing Services

V Fugn (ﬁfﬂ
Manufacturer - ,} Modal / ? 0 Dali 7 i~ ?qr
Job# -7'715‘; ? Run 07/ Tech /ZA’

SAMPLING EQUIPMENT CHECK QUT

Leakage Checks Tunnel Samplers

SYSTEM 1 SYSTEM 2
Unplugged Flow Rale = .25c0m Pre-Tesl Pasl-Tesl ~ Pre-Test Post-Test
Vacuum (inches Hg.) /0 " /a) ” /p i /D o
Final Iminute DOM () 779557 | g2, 43 [7521% AO7L2E
i Linimte DOB (R} 779559 | 12148 | 175,210 |f00626
Change €) () £ >, 2253 OO~
Allowable leakage 04 x Sample rate or OZcin _ 00100 P 08100 (0.0100 U.ﬂlﬂﬂf
Check DK L/ / / “

Leakage Checks Flua Gas Sampler

Plugeed Probe . Pre Test Past Test
WVacuom {inches He ) /1‘19 ? /D g
Entometer Reading (mm) D ' £
Flow Rate (CFM) D &
Mlgwable {04 » Sample Rale) Vi
Check OK w/ L’//

Froupy besk foamm sfhadeee evnl-ght testdaty ecpheets 4




JERY Intertek Testing Services

rubtZa 7!

Manu facturer y@ { ModelJ G2 Dato 7-2/-%%
JTob # 726 7 Run, ‘7[ Tech /{A‘
CONTINUQUS ANALYZERS
Pre-Test (Adjusl and Record)
ZERO SPAN CAL. (Record Only)
o | 0 6 1 999|297 | 93 | .93/
co, 5 D LS | 24es | Y | jeer
o O O 2273 | ze.93 | p2d | Doy
Actual Should Be Artual Should Be Actuel Should Be
Post Tesl (Record Only)
Zero Span Cal. Not
Lo Span Cal. Dt Dnlt Diaft O OK*
co £ /200 | %Y < | p7 of -
co| O |24y 97| » [ 08 |03 |7
o | 05 2095 w2t 05| 0% | o4 | 7

" Qrealer than + 5% of the range yscd,

FKeroups lect foome sEbadees cval-shl testdats <echeets §




ianufaciurer

_ Mndel

Job i

77

7

WUESY Intertek Testing Services

Pngé]g_afﬂ

DILUTION TUNNEL PARTICULATE SAMPLER DATA

[ 220 vas 7-2/47
Tech_ W

Satnples in Desecratar, meI?aIE: h:i?m'-‘?hr% Time: / %'1 {
SYSTEM t SYSTEM 2 i
Probe and Front Filter Probe and Front Filter
- Half Housing # Mumhers HalF Housing # Nunibers
Fost Test Weight: prams frams Erams
Fre Test Weight: 3
re est- 'zight ?2 '{5‘?,{: grams | ;Q&ﬁ/ grams 9A§W{m ' G-.?'}"Oi'r Grams
Gain: D grams B D7z‘§rm O grams L O67 E#‘Grams
el bl al b2
Totai Geint al + bl o OOPRgrme g2t bame m?b#;ams
SYSTEM 1 « SYSTEMZ 1
Pre-test Probe & Front Back Piobe & Frant Back
Weighi Housging Filter Filtzr Houslne Filter Filer CTEAP | HUMID
| Rerord MNumber Murber Numiber Nuomber Muember Mumiyer
Date Time /:;' f) I ﬁ i ;2. *F %
Jert\wee, |PAETY |, 1287 |, (/9% | 9az07 | ez | pen | oy | w4
PR G oo | NS | 46T (. j2e) | 923705t HA% | Jzez | Ao (yg— |
Total 248 g Total 2ot
SYSTEM 1 SYSTEM 2 |
Pre-test Probe & Combined Probe & Combined
Weight Housing Filter Weight Housing Filter Weight TEMF | HUMID
Record - Nurber Number Number Nomber )
Date Time A ?..p. s A 12 F %
7219t | fef |2 ETL L4335 F2.377d | 29Ys:sT 77 |52
722-53) foi30 | 97457 , 2452 7237751 3479 /3 147
P#I Gl (924594 JZHEC (923075 a1yt 72 | &7
AP .35 | 9z, YHL 2450 3237751 o470 7z |97 |

Fharoups test forust sfhadres evml-chi bestdats renhaets §
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Intertek Test:ing Services
Pagﬁafﬂ

hfanufechrrer !/ E—-‘/ Model _/ ‘i" rys Date A-Z-{~F 7
sov#__JILT Run_ &7 Toch_f-f—

TEST DATALOG

BRAW DRY GAS METHR READINGS

System 1 System 2
Final () F12. 102 . ROZ 6/
Tnitial ¢A) 773.5579 /75,2173

AMBIENT CONDITIONS

St End

Barometer, (inches Hg) o? ? ! C:TH ’\,) ? ’ﬂﬂ;
Wel Bulh oF) 4 7( 4 ?
DryBulb () 72 gz
Humidity (%) A 52

Eobroupd test forms sibadice eval-sht bestata eccheets 7



Intertek Testhlg Services
Plrig;j/

[ Manufacturar ] V = Model / fzo Dale_ /-1 ) -7
Job # ??{;? EhiTH E‘/{ Tech /2\' 4‘“
' ¥UEL DATA
PRE-TEST LOAD
FUXL DESCRIPTION: _
Kindling weight;__ &2 s, Comsisting of: Scrap and paper Fire lit Time;_ F-5%

Pre-test load weight,_ 4 9o ibs, Consisting of: 244X 7 inches Time loaded: E.,'/_C?
Pre-lest moisture content: Uncormreoted: . B5¥ % Comected Dry._ 2297 % Wet: /728 4

Test Ay Comiral Settings: M ari Time: & 84
Test Unit Fan Settings: & ! ) _ Time:_
! TEST LOAD
Lower Limit Ideal Upper Limit

TestLoad Weight: | 597  Lbs. | {52 hs. | 715 Lbs. |
Fire Box Valume: 79z Ft’ Ideal Length: inches

Load Volume; s/ Ftd Loading Density: 7§ ibs/ft?

Number of Spacers /2 ¥x1¥xPl¥25” Load Density: 3543 tha/ft?

. Piece Siza Weight Meter Muoisture Centent (%4 dry)*

- 2 xYx  infds /L& b, 2 % 24 | 25 %
Z XX ingzs VERa 2l % /95 % 2oz %
2. X '{x ingz.5" A& lbs. =0, % fF o W 203 %
ZX WX ingp¢” 1 Ibs. 22 % 20 v % 222 %

X x in, lhs. %% % %%
i % in lbs, % ¥ %
X X in. lbs, %o % Yl
*Uncocracted ramge = 17.9%4 ta 73,19
TEST LOAD WEIGHT. . §2— s DRY WEIGHT: A5 4y
AYERAGE MOISTURE CONTENT: ] -
(DRY) JO.& o CORRECTED TO TWO PIN: (DRY) 2-Z.3Z- o WET)_ff 227
COAL BED RANGE:
Z- Y s L7 ke (20% ta 25% of test load) _
TEST CHARGE: -
Time laadad ! !; 22  Coal bed weight: .ﬂ .2 s, Coal bed weight = ﬂgln |\_ %% of test Joad weight
CHARCOALIZATION; .guudl~-I/J'{\.-|—I—J—f—I-J—f—I--F—I—i—lul—f—l—l—lpanr

. Fhgroups test formg sibadiee sval-sht tertulg cesheetn &



BEE] Intertek Testing Services
’ . Pq:ﬂ!g_nf_?{
Yoy

P Mantfarturey _ Model /G 2D Date_ 7 a2 i~Tf
Jab#t ??&7 Run ‘f Tech 1@
COMMENTS
G35

L5t ths ALPED OF Samp mmorsrups

?.._j,:-:;"" z_‘;é? /éj ﬂ*ﬂﬁfﬂ I v e

[0IRS STOVE crEAvEs moey s Bagdeed ZERLED

¢ ?D .'"céJj FOF o4 < ﬂ*-c‘?"_.@m 2 Aol LT

b o2 /D5 PRefupe  I€LLF Line /99300 lbeBear

TUE & 1R CONTROL. 1sa-S CEFT on mamric 44

PU2INLE  Teles PRoCESS

_&"_5," f-z? f&f AP OEY) o F oot it o PAS T Rl COA PN

pA7_ e /25 pppgn (7.€F une.

TEST LOAD CONFIGURATION

C20)

e

% L
3@‘%@"
(b

Kiproups test forne ¢Raa e cval-shi tesidata cesherts 2




Martu fachrer U C—'ﬂ ' Model [ ?'Z—E} Dale 7. 2/—4F

_.?'? L '? Run '-71 Tech }24/

Job it

AL coniRoe Se7 70 iaes dd o
SWITCH NUMBER 1 2 3 4 5 & ¥

4
=3

LEAL TIME

g | g

2

EL DRy
UL

aT LITT SIGE

g
2
:

YELOCTTY

WEIGIT

o

: 2
: THRL
&

g
O Zidze 17t 193 [es gy szl | /951 97

10 Q6oi It | 75 | 92 T4e 537] 230 1374 |7o Loas

20 YW ¥ | 2571 5 | 65 | 8551280 | 3931377 277

0 B\ | % /031267 (737137 | 294 359 37

I

10 Z/0 | Yox| 79 110847 (735 B¢s | 420392 |#2r L5

AN
A

0V Hel3ey 79 | 70 |70 | 733 36|57 | e | 92 /75T oo

60 | T

70

wmumuamu-—-cmmﬁﬂ

0

S0

o
L=

100

—
—_

110

-
k]

120

—
L)

130

[
-9

140

(=
e

150

.,_.
=]

160

o
e |

170

—_
o

180

p—
o

180

=]
=]

200

%)
o

200

bt
%]

220

L
LY )

230

b3
ouy

240

235

250

Commerts;

L35 1.5% the dopeo

935" /.86 ths  4ppEP

/ST PRE o8 0

Flgroups lest forme sfhadeca eval-shi desidala coabects e



Job#

K Intertek Testing Services™

P:gcﬂ*_zf
Meanufecorer l/ ‘E—-'( Model |} 9 'ZJJ"_ Dale 2;_{4’-? i

7?77 Run L4 Tech /24'-_

Lg conToL AT PO 2, g o

SWITCH NUMBER ! 2 3 4 3 6 7

-
o

)

s
Ak

Ak

UNIT BACK
UNTT BEIGHT
UHIT LEIM SIDE  { ¢

FLITE

ROOM TEMP
TUNHEL WET
BULE

DOWNSINEAM

?\_ﬁ UNITBOTTOM |,

o | v Tor

w34 o S 7y 71337 | 3L | 427

e | CATALYET

033

471038

20 37 |50 7{ [ 7773 YZO! Y3 14%

J265T 633

B3| DY

|
g
B
S5
10 90| 3757 77 78 | 735133 | s YeSt7
s 335
3/D
P

R/ o4

40 330 | 5o 7L | 763373 Hv 1 y¥ |72
-~

Alo O

50 Wiv 327 |/ 21 176/ |38 | 5% 145571509
6 L2971 7/ ‘ ;

7/ {73 3B | 595953 |49+

/0 | o8

I
3
PPI‘\\T‘E }L.J{:,] SMQEE

75"
FA :
30 IS5 B/ 19571 77 | 775 35L 447 | %73 |57
Fo
90
(%4
57

70 12260 50 2 1482 |38% | 439 | 444 |47/

762} vtz

20

wl o] ] e el o ol oa| —| | BEADING &

S0

._.
L=

| 100

[—
iy

110

[
[ X

120

sl
L

130

-
E-Y

140

—
La

140

-
oh

160

—
B ]

170

—
oo

183

-
0

190

k2
-

200

2]
ot

2190

P
I

220

Ll
LY )

230

¥ ]
Fu

| 240

K3 250

Cominerits:

258" [ 23 1Ds Appst FieE ST me

W7 Lo ths pppep 17.9% unconresrig
HYY Eie sniecaen 32see,

Anp PEESED

EE\eroupa tesk formd slbadeee evid-shi deptdeta ceahecls 10
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MANUFACTURER: Ve MODEL: /420 ' FIRESIZE: MLE£gH Hitt’ DATE: /-2{.99 RUNE A : TECUNICIAN: 24~
SWITC;;ENUTEER: - Ejl 2 3 %43 5.=- & 7 a g 10 1 12 |3 17 1§ 15 M e 11
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_ Intertek Testing Services
raePut T

Date_J-Z2-27

Tob # 77 R & Tech_i?'ﬁ____

IRETEST DILUTION TUNNEL TRAVERSE RUN

Baromelric pragsuce (th-}ﬂf_aﬁnnhes Hg)  Statie pressure (P) ,Z E?—'-ﬁnuhcs W)
Inside diemeter: Port A Gin. . Pon B &in. Tunnel eross secticial erea: 0.2 963FF
Pitot tube type: Standard

T?;E?e Eﬂzﬁ::g? vc]uci:r Head Tmﬁx:ém @
linches TLO) =5
A-Gentroid 3.00 e E2¢40> )63 2000
E-Centrofd 3,00 DYO - /55/ r 2000
Al 040 (93L, Jo/ Nixd
A2 150 Do /o) - 200D
A3 4.50 LD wa L 2000
A4 5.60 Y :/{:' / [ Y
B 0.40 D3L /027 1§37
B2 150 : O S OD aters
B3 4.50 D> /0D . 20D
B4 540 37 /0] 192
AVERAGE /0./ 95z, |

Adjusiment factor application

Whera, .
S = Bitol il coelBeient = g0 for shandasd pitat ?75-//
by = miansnieler reading {inches Ho0) f

Ty = avomgs abealute dfufion tunoet tempetghirs °F + 450}

V= Ko (s vG, T

Ty =absohua diluring frumyel &1 prodaure or Phar + B,

G

p,— . W jvg
-U'E; entroid

Adjustment foeter for Momative Fitot tubiz platement

P, o stitig presouse fnchaslde

13.8
M, =284, wet molecular weight aF stack gas (altermatively, it may be meamired)
By =£3.48 Fitat whe sonetani, {cenversion facter for Englsh unka)

@Eﬂ vg T = Average oF the squard roote of die velotity heady Or) measuerzd of cacly traverpe point

Asleoptroid  T4verage of the square ragts of Lhe veloelly heads measiced at the humpnel eenbreid finches of Fy0)

Elgroups test Formus rihadeee evalshi lerdata eeslieets |
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| ]_[ntertek Testing Services

i)
Manufcinger t{ L Mode1 [4ze Diate 23&-{?
fs’ R é Tech

Tob o EE E ng .

Pre/Post Checks - —

Moisture Meter Calibration Checle: Efmﬂ.‘ Sos |x .~ |y i .~ | 22: 7 ]
Fachily Condittons: Pre-Test Post Tost
AEVEOCY oo 1 L D ipm ) fpin
MOk COpurs GRS J e v
Wood Heafer Conditfons;

ete Wood Heater Stack Cleared............... 7-lo—%y ]
Oete Dilotian Tomnel Cleane.........,. T e~

fbiced DXa Check..... {2 o
B VRIOOY . 0¥

Temperature System:

oot o o B [T~ F |
WOOTHEMAT ST (2B L | /85 = i
Preportlonal Cliceks: i
O A CHE. ottt [ v
B Ottt ,,_/;
B NSt / o
Themocouple check........... . B [ e
Sampling Train ID Num hers; Train Train 2
OB 58 >
PUELFCOR et /3 /5
PUELBOCK: vt T /‘7! /a
Filter TREMOCOUDe. T 19 20—
S B v v
B Ut "
CatalyrtCombustion Chamh [ 10 -+

E'groupy test Forrng sihgRes eval-h terfdata reaheers 2



o m Intertek Testing Services

”V pa..‘é-aﬂ
_ Mann fasturor £~ / —  __ Madei 20 _D
™

{0 Tob # L7 R 4

o 7- TPy
— Tech [;‘4’

Pre-Test Scale Audit

Andit Welght

/© bs, Class
S

Ibs., Clasz 7

LIMITS OF WEIGHT RANGES
PLAI'FUMJ‘G{LE

T 5081 5006
s, 2098096 of idea|

of dry Flic weight, 2 0.1 g
test load weigy 2 51 s, or 195
s 20%-80% oF jdea) |

ezt load woight, « g ] s or 1%
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Marmfcoarer

. Model

/%20

Job#

Ve

Teach

24-

QRS Intortec Tesiing Services

v 1/

Deate 2#2 2?7

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

SYSTEM 1 SYSTEM?2
Utiptugged Flow Rate = 25¢fm Pre-Test Past-Tesl Pre-Test Post-Test
Vacuum (inches Hg ) Jo7 st - Jo yio
Fioel imimte DOM (@) 22,75 | w45 7%/ Ao7.e37 | A%, 234
Tnitial Linate DGM (i) YRAET | §45,790 | Jo7.635 | 241233
Change (©) @) , 02F L0 (OP2-|  pD3
Allowable leskage .04 x Sample rate or 02cfn 0.0100 0.0100 0.0100 0.0100 ,
Check, OK l/ .'/ / /

Leakage Checks Flue Gas Sampler

Plugzed Probe Pre Test Pogt Test
Vecuom finches Hg.) / o i / o l
Rotometer Reading (mm} ' i) &>
Fiow Eate (CFM) ' 4:9 '
Allowable (.04 x Sample Rate) /
Check OK [/ o

Egrotps test Formy sibafeee vpl-shl testdata cctbrests 4
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B 1ntcrtek Testing Services

Pgﬂ:fﬂ

Manufacnirer _ Modcl (1 ? o Dae 7-Z2 499
7767 Run _'5// Tech R4
CONTINUOUS ANALYZERS
Pre-Test  (Adjust end Record)
ZERO SPAN CAL, (Record Only)
oo 2 15) 999 | 293 | .93 |, 7%
coy 2 9 243 | 2967 ¢ | ooz
% ® 2 z0.3% | .13 /6,25 | /O0/
Actual Should Be Achal Should Be Artuzl Shenld Be
_ Posi Test (Recard Only)
af
1 Zero Span Cal. Mot
Zero A SEAN Cal. Dyikt Dift Dafl OK? o
o 0/ | | 94s"| mo1 o) ol | 7|
o |,0Y 3?{7%‘.- L | ot 1.l | o] "

® Grealer than % 5% of the moge used.

o

S Py

_fpod

COr A4LT-

O:L 2085

Fi'eroups test forms o fbadiee eval-sht tesidats ceshoets 5
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ITS Press Testing Services’ i

re G

Job # ZELZ

Fun

Sl

Tech_

/24

DILUTION TUNNEL PARTICULATE SAMPLER DATA

sSamples in Deseerator,

FILTER TYPE: Geiman §7cm AJE

Date: =2~ ¥ Time: _f,f;*_j:ﬁ#

Date 22 2-.3%%

SYETEM 1 SYSTEM 2
Probe and F Fil Probe and Front ilier
Hr;Ian:Jsin;u ;[C’ Nuﬁzmﬂ*f‘f H:!fi{Tusin?# D | a5 "ﬁ:r;:.em
Post Test Weight: BRI EFEma grems grams
78930 A437 9 [ ekt ARz
Te ‘wight: 3
Pre Test Weight ?D,?f.:f@ Erafis lR%? granis gﬁm'f'z‘ﬁ pams .g‘be-Grm_
CGajn: :
i o Erams on Zﬁf Frams D grams . oAl Qram
- al bl a? b2
Talal Gain: al +bl = C02%omms 32 +b2-, OO3 sranis
STSETEAM | SYSTEM 2
[ Prectest Probe & Front Back Probe & Front Back 7]
Weight Huusing Filter Filter Housing Filter Filter TEMP | HUMID
Record Murber Mumber Mumber Mumber Nugnher Nurmber
_'_Datc Time o 7 /'E/ p Y, J.-r" A UF %o
Bltymey | 70913 L2 | 13T | ToQl¢| jzee | N97 | 7t | 5D
lrzh
p227 028 | 9593 oy 252 | 2o Yv¥zd| j20t |, o) 73 |47 |
.Tutal ‘ ‘,?'-fl::l?' Tolal ﬂ?ﬁlﬂj '
SYSTEM | SYSTEM 2 |
Preteqt Probe & Combined Probe & Combined
Weight Housing Filter Weight Howsing Filier Weight TEME | HURID
 [ecord Nurber © Number Nurrther Murnber
Drata Time ol VALY e Yz °F 25 ]
7217 | 45851 0 Y3) (L4935 | Yoyt 24357 /7 | 5O
1230 0o |FDHB| 243y Utz 2§37 72 | Y2
‘24351 9, 930 Z¥3! Y DYz FAA T 72| &7
t i

Etgroups teat Tanina sflatees cvnloshl Cestdata gerheas &



Intertek Testing Services
Pas’i‘ﬂ

Manufachurer Vﬁ’{ Model / 320 Dale /-2-Z—7F

Job # 7 7&' 7 D 5/ Tech ﬂ.éﬁ/

TEST DATALOG

RAWDRY CAS METER READINGS

dystem 1 System 2
Final (i) THS 719 - Atz <
Tnitiab (R} 213,173 o7 ES?

AMBIENT CONDITIONS

Start End

Barometer. (inchesHg) Q?‘?F,ZD C;?q? 20
Wer Bulb {°F) Ll 75
Dry Bulb () 75" & f
Humidity (%) v d '

Fiypoups besk Forme sfhadee eval-abd destdata ceshests ¥



Intertek Testing Services

. Png:ﬂf_zz
Manu faciurer Véf/ Model gizw Date_ /22 =79

-
Job# 77_&7 Run 2 Tech /?f?
[UEL DATA
PRE-TEST LOAD
FUEL DESCRIPTICON:
Kindling weight,_ 3% |hs, Consisting of Serap and paper Fire lit Time: /f, 3%
Pre-test load weight 13, Consisting of: 2X4X_ 7 inches Tirme lnaded ,;‘Z i o
Pre-test moisture content: Uncormreeted:_ {9, 9 Comested Dry:_ Z39f %Wet_}733
Test Alr Contro} Scttings: Marw Y Time: ,{',{"L‘E/
Test Unle Fan Settings: /. o Time;
TEST LOAD
Lower Limit Ideal Upper Limit
TestLoad Weight: [ £ 97 Lus | L Se Ibs. | 748  Lbs. |
Fire Box Volurme: WACTEETE Ideal Length: Inches
Load Valume: LY Ft}? Loading Density: 2 L7 hun?
Nuriber of Spacers A2 Yoxilin# 24" Load Density: | AR OFL Ihs/it”
Piece Size Weight Meter Moisture Content (34 dry)*
[ 2 xefx  inf28 A2 lbs. [Pl %] ez %] SRz %

2 x % gy Lbf _Ws | Jge,i % o | %| _ofMp %
2x¥x  injrs L7/ s PO, & w 1257 %] 2op %
2xYx  in/2<T  JLe s /Ty % [94 %] 1 %

x ® n. Ibs, % B4 o4
X X inm lbs. _ % % %
X X in. Ibs, %4 ] % |

*Uneorrectad TEgd = 17,99 o 23, 14

TEST LOAD WEIGHT: b5 s DRY WEIGHT: oA S ka.
AVERAGE MOISTURE CONTENT:
ORY) ﬁ;iﬁ:]% CORRECTED TO TWO PIN: (DRY). 24 [ + 38 % WET)_/ 2 b 2

COAL BED RANG?
A e Sl s (20% ta 25% oF test load)

TEST CHARGE:

Timg loaded; ﬂﬂ,ﬁ E Coal bed weight: Llhs. Coal bed woight =9&L% eftest Joad weight

CHARCOALIZATION: gmoz{q|.-|_1-|_n_l..r_|~4_i_1_|--r_1_|-| {1l poor

N Hegralips test Farme sfhadte e eval-shi tesidata cechuels 8



| Intertek Testing Services

Mann facturer V"f-'" /
obk__ 77T Run Pl

Pasﬁifﬂ

Moda [Tz Dale_ /- ZZ-FF

Tech /l'? A

COMMENTS
e

| Wi Y7 fhs AP Erens G LLE

/236 L43 w "

2 F Sdvexe g mg’-‘miﬂ"

FILS

2 s e & r/c;{ v TEST LOAD CONFIGURATION
5. et 7 D
Eov 1" wipe L0854 [

=3

Kigraups lest Forms sfba free eval-sht testdutn cetheets @
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BEISY Intertek Testing Services

Pagﬁnl‘_ﬂ

Modd [ $20>  pac 7-22F9

7‘7L 7 Eun

5

Tech ,Qf?’

IR ENTEDL

SET oN Mapye Y

SWITCH NUMEBER

2

3 4 3 G

7

R~
—
L=

2l

é
||

2
+

UNIT BRIGHT
EIDE

UKIT BOTTGR
DOWHS THEAN

CATALYST

0 |Ze &3‘?

0| STNNELDEY
| BULE

P
:
70 1533 |/4/

R sz |

10 [=6D 1A

SO | 22 tgzsilEs

/93

/3|87,

3

HE | ¥ ,ﬁﬁ’;ﬂ.{.a
35l.n7e

20 Hep %‘3?

/3| 73 [F57|R/3

L35 /423 .00 O

30_H0d ¢z2]

SO | 74 |Gee \nTok

2

A Ry

=~ fnf
5 el

39 | LgsToHe| o7t

0 G| 397

foe| 73 | 83312598 | 347

NS

275711377 ottt [ st

50 97 Hr390

[0 7% |8/6\337 |3

b
¥

s .H \nes

rg-ﬁf ":"'l\\ﬁli EMORE

5 oo (369

98 | 737\ 8/7]3L8%

“of

Y57 |1 352,035 063

S
)

on| ~a| | nab ] | 1o —| =| BEADING #
B

=

90

o
(=]

1003

f—
[

110

(=
ot

120

ot
Ead

130

=
-y

140

—_
La

150

.._.
h

160

—
=l

170

—
o

180

—
]

1590

[
=

200

[
—

210

bt
[ 2]

220

Pu
Lk

230

S

240

5

250

B3P

Comimenls:

JAD ) Y7 1he pRELos gongr

/73 (s

i

1 f

(2eSE Fhe sYirred dovrone Yisec

Klgroops fert formys sibedee pval-shi botdida cesheets 10



WHI LTO#: il B CONTROC Bp ypae e oty SHTHE Hlekd 51pE oF magic page L& of 7/

MANUFACTURER:  |/&-.} MODEL: j¢2e> | \ FIRESIZE: &) Hics” DATE: 7-22-77 RUN#: & - TECHNICIAN: /i

SWI‘I‘CH ‘\!U\IBER _ _ - . _1| Flz j:t ia 3 & 7 ] U Ji] |1 1z 13 17 18 3] El| ] 2

o i V2B B ped | 20F 5 | 9% |75 (080 | 55| A AR 735  2z2o 351 3iZ.0 | IZ0 | 73173 | 72| J9Z |/ |77 |7/ |70 |o® |66 [cla
. 0 %w_—@iffﬂﬁw 787 342 | ¥ | 97 | 75" (572 3.4 | Y20 FzL ‘féaﬁ% (35| Zt4S g | 74137 |78 | groo | g [ 72-17/7 (79 092 |pez |11 2 |
2 W27 20 3250 1357 | 71 95 | Ze |Fe5 339 |07 [ 4| o551 1237 3571 6,7 | Aol 73 74 150 | ZiZd | o | 7Al 72 |57 |.of] |obZe] Z-
3 widfo| 3/ 4735, 70 |3vz [ go| 7% |70 | 500 | 32y (337 | 4p7 | Y92/t = /35 | @19 |yzo 24 (7 V67 | ZI1Y | sz |73 |73 (82 |0oF |p&c X

1 0 1290, 9/ 1/93518,2L 1367 187 |95 | 77 (923 T2y~ [T | 72| P25 |jlly 1135 | §21 7 1) 2077 [T 52 | A1l 2| jzo] 7413 |33 el [ pel <]z

5 i 2o |42 [ /300 La7 (399 185 |97 | 77 | 7751 325 |09 | &rs | %8| 127 4357] &2, {jzeo | 75175 | ¢81 2190 | 20 | 7F |77 |87 168 pe2 [512Z.

6 60 |/ .5{_{&5& 29/ 53{?* $5 197 | 27 | 724 1333 | s’ 4l | 397\ 0% 135 Bels” | Jze (5 | 75| 33| Lad | Lo | 75|74 183 oY | a5Ex1C].?

? W30 |, EH NN 21227 |86 |97 | 77 16571350 | 417 |46 | 379 | 532 5] 5287 |s20 | 7526163 Jgi; o |7 75e7 | o9 o5t 1] 2.

8 0 (/81,70 | 796 Bas |25 |55 [ T6 |29 | 425).37F | 3 |41t | 566 97 LB F343 2] 76| 76153 | 44c “5333 Zei7s & | o] lass || 2,
9 w0l 50 871 LS EBY3 [ 303 | g7 251 77 L472 | 257 |97 415|365 737 (3519337 e {76 | 70 | #3| 22%.2 | 20 | 761 |57 (09 |osTEl Z
10 10 | £D | 417 | 4 eV, 48 (25% | 5| 94 | 77 | 508 |35% [ 443 (P07 | 386|465 w35 1 &30t /eelgo ot 1§31 23t | /207672 [ ] |ost @ X
H W0 | Sez | /27 | Y22 /570 270 |56 |93 1 77 |43 | 355| 4041 37/ %ée’v 3| 3B8,% | jae | 77177 | T3 A3 o | mRo |76 |76 { cl=

12 10 N0 127 S99l /5 971263 (5| 97,177 (437 [35E] 2951 55C L2551 | 240, 7 | jee| 77| 77182 A3L-9 | /2o 76 |77 %" Olpt§ ] 2
13 o | 2D | f AL SB[ 15 bz A | FL177 (78 (44 | 355 38F 575 3521 405 /38 83 jZely? | 77183 2355 | 20 |77 77 | &5].0% clz
= = O /63 | S0 500 |55 | 97135 5o | %7 570 |575737/ (338 | £ B85 T | w20t 77107 &3] 4 2 pap & |77 |57 60 695 lely

16 160 '

17 1M

18 120
T 190 7
20 lie] .

21 210 Y RETT2Y,

22 210 Fa T

23 130 T [

>4 240 N ! -

2 250 Aavi !

26 2601, {17 [

27 ain

28 280

% 290

g k1)

3t kL)

3z k(1)

i3 i

4 340

5 350

36 360

X o

x 380

k) A

40 400

4 Aa

42 42

43 430

44 440

43 430

46 460 -

47 470

4% 480

COMMENTS:

TESTLOADED N3 { srconps JAmoR LLSTET? AETEWR L E{4PINE AR € ornTRoe. BET— re flg i L AT S g




Intertek Testing Services

Martufecturer ;L‘é{

fob# 2?&’ B

A

Model '{if}_.?,i-"
_ Tech_ !E %

cald o7l

Dale_ 7"& 5"??

PRETEST DILUTION TUNNEL TRAVERSE RUN
Baromotric pressurc Poarded ME (inches Hg)  Static pressure (P _L('Q@nches w.C.)
Inside dimmeter: Port & 6in, Pot B 6Gin, Turmel cross sectional area: 0.] 9637
Pitot tube type: Standard
Traverse Position Velocity Head Tikel
Paint {inches) CE i Tﬁl‘l‘]pl:[:ﬂ.ll’ﬂ Vi
{inches H,0) °F)
A-Cﬁﬂil'ﬂld 3.00 ra 1]/;’ ?ﬁ' . Z.Dz-cb—-'
B-Ceniroid 1.00 L2 O - /5’7" L 2epiD
Al 0.40 Noxid g9 LT7
A2 1.50 L O¥D 75 ( 2ODD
A-3 4.50 ' g}s? i ?? ) f‘? 7_5‘,-‘
Ad 5.60 , O3 2 SEHY
B 040 , 034 S/ N2l
B-2 L5t , D0 70/ Prai-l
B3 4.50 DYO /02 : 2000
B-4 5.60 pEs” /0D v
AVERAGE D0 7 /948
Adjusiment factar application 7
Where, '
o e /A7
To = avtrage sheobna dindon heomel teiperabure (*I+ 2u)
[ T: [ Ts
Vo= K Vo l— Ve= K af—
g F—FP(\/E'; )A P, FCF[\"E; }TVE P
s = dbsalube dibulon tunnel ges preasice or Ebar +
B, =ahsglute tunme] ges pregsur Py o & -
T =
F, =stahic pretyure itchas a0 ‘g'r.ﬂ_p eniroid

13.5
M, =I£.34, et melcoolar veeipht of stack gus (alesrnatively, & gy he meaired)
Ky = 85,49 Fitat lube constany, (rocrversion factar far Eesglish urts)

Adfusboent faetor for sbernative Fihat plzeement

E avg = Average of the square sots of the velacity heads Op} meanured at cach traverse pudnt,
Ap loertrofd " Av¥ereae of the square route of the velocity heads measured p the hunnd] centroid (nches af KTy

Kroups test Formus slbadee evulusht testdata pogheets |
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8 Intertek Testing Services

rabl T/
Manufacturer__ : ifc.‘_ ! _ Model } ‘:}' 28 nae 7~ 2377
Job# 7 7& ? Eaun é Tech_ ﬁ. Af‘

PrefPost Checks .
Moisture Meter Calibration Check: L’[ime: ¥' 30 ] X I Y: /"f 2z ] 2% - ]
Yaclllly Condltlons; Fro-Test Post-Test
Al VelOOIY. oo ) £ Bm 1 £’ .~ B
Smoke Capture Cheek......o oo L L
Wood Heater Conditions:
Deate Wood Heater Stack Cleaned... ... . e '7:-:@_-*"? i
Date Dilution Tunne! Cleaned. .......o oo Fe il —F ?
Induced Draft Cheek......o..oo.ovovoeeee D &) f
Tumnel Velooity. ..o , O’-H
oD Rate LG £00%6... e LD !
itet Len}c Cliech: J P
BB Ao e iy -
SRR e -~
Temperature System: =
AMBIEDt (63% 90°F).cos o v ¥
Wood Heater Surfaca GEL2SOF) e i f2 F
Froportional Checks: <
O Analyzet DR ChEG... . oo v
€0 AREIYZEL CHEOK......o oot e
O ARAYZEE CRECK. e -
TASMROGOUBIE CHECK....oo v ~ ]
Sampling Train D Numbers [main | Train 2

Flter Back. oo e /& 2. )
Filter Thermocouple.... ..o 19 22 7
Filte SG-3 (<90%F)ccoooo et [ v’ ~
Thernmmu ple Idenﬂﬂ-:aﬂaln Numbor
Fue .. LT . | Dilutien 'I'mn.cll]r} Bulh..
]Ih'.lut:nn Tumtl "Pp’et Bulh Lo T | Uit Fack,,, -
Ulnit Right Side" Unit Le B Side - voriner oo, & Undt Bottor,.,

Cat:]jnmnmbushun CI:;n'b:r .

E\groups test Forms efbadees ovpl-shi Lertddata cephects 2



Menufacture; I}-'-/p' __Model /G20 _Date 7-Z5-99 .
Job i 77 I{O’? Ran (P‘ Tech gd//

Pre-Test Scale Audit

: Scale Type T Andit Welght Meastred Welght I
L Platfonn . SO ibs, ClassF /0D b
- Wood /&> Ibs, ClassF ;@{}D Ihs. J
L Anslytical 100 Gran= A2 mg, Class § / opGrams r 2 Hed mg

LIMITS OF WEIGHT RANGES

AMALITICAL Scu.a'smlsn% of dry flter weight, = 0.1 mg
PMTFURHSC‘{LE‘ s e 30808 of idcal Lest load weight, £ 0.1 tbs. or 1%
eop SCAIE . sreeerneninecs J9-B194 of ideal test load weight, = 0.1 1bs, or 1%

Egroups tet fotme sfhadres cval sht tectdala cerheetz 3



Intertek Testing Services

Vet

Magulartirer

Model

Pa==.£ifalﬂ_,f‘

Tob # U7 Run

L

K4

Tech

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

/920 pue 7-23-95

SYSTEM i SYSTEM 2

Linpluggzed Fiow Rate = 25cfn Fre-Test Post-Test Pre-Test Post-Test
Vactum (inches Hg ) /6" 10 P /0 v /O a
Fel  miseDoM) Siaze | g8 | a4 lz50 | 37,47 |
M mbuonc g g5 845"| ROSS” | 241243 | 27349
Chaage @ (® 597 , 00} 007 O
Allowable leakage .04 x Samnple rate or .02¢fin 0.0100 B 0.0100 - 0.0100 . 0.0100
Check OK |/ L// / /

Leakage Checlts Flue Gas Sampler
Plugged Probe Pre Test Post Test
Vacuum {inches He.) P> v /{9 “
Ratameter Reading (mm) l Q
Flow Rate {CFM) o

i

Allowable {04 x Sample Rate}

i

Check QK

D
)
/

N

Kaheroups test Fomir sThader eval-sht tesidata cgpheets 4



W intertek Testing Services

AT
/e s el

Mann factaror

Modal _‘.J ??ﬁ Drae _7-23 o i
i TT Run__ ( T 2l
CONTINUOUS ANALYZERS
Pre-Tesl {Adjust and Record)
ZERO SPAN CAL. (Record Only)
co £ O 7299 | 777 | .93 | 99/
o, o - 2453 | 2467 27 yoxd
o 2. o A293 | 043 | 24 | o)
Actusl Should Be Actilal Should Be Actaal Should Be
Post Teel (Record Only)
Zero Span Cal. Not
Zero Span Cal. Drift Drif Drift OK? OK*
co | b [Ppol | 3% o) | oz-| &6 1 7
co |, O 470 [F¢y | ot | ;3 | o2 | 7
o | O7 \Gox (2| 07 | 17 |o2 | 7

* Greater than & 5% of the mngc used,

Kderoups Lest fomis sfhakrg cvalght testdala cesheets 5
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Mannu[actirer

Ve

Model

Tob # E Zgﬂ ?

Run ﬁ.

Tech

Ny Intertek Testing Services

PlgtLLpl’_?{

—

DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTRR TYPE: fFelran 47mm AE

! 3242 Due 7-23:99

Samples in Descrator. Dilc: A2Y-3% Time: fl’ﬁ"'
SYETEM ] S5TSTEM 2
Probe and Front Filter Prabe and Front ilker
Hlf Houslng # &£ Nu:nbersﬂ*fr I-;:If'eHnusing; f?fzﬁ:mhcrs
Post Test Weight: Erama Erams Lrams
- 92258 At 90,8815 2R
F st Weight:
re Test Weight %E:’;E:i'? ErRmS 2y frams w' ?ﬁ{@m , 'Z}HLGMS
Gain: ams grams Fams Grams |
= L2687 P OO ™
al bl - a2 b2
Tota) Gain: al +bi ﬂ.ﬂﬂﬁgﬂms a? + b2 ?{5’5{‘52‘ BT
SYSETEM L SYSTEM 2
Pre-test Probe & Front Probe & Front Back
Welight Hobsing Tilter Filter Heusing Filer Filter TEMP | HLRID
Record Muniber Mumber Number Mumber Numbrer Tuniber do
Date Time 2 !r‘; '( & F k. 2.0 F %
729905451 706258 Jzod | . j208 |Bog)s | [ 20D S22 | 79 | &9
L8| Gioo | ZR605Y| 120t | L7 | B905T gt | j20l | 72 |47 |
Tatal 2 .{_,th Totat , "Z f-" 12
SYSTEM L SYSTEM 2
Pre-test Probe & Combined Probe & Combined ]
Weigh Hmising Filter Weight Housing Filter Weight TEMF | HUMID
Record Mumber Number Number Number
Date Tims £ 7 i £ EErr g B
I Rkl | 27D o990 272 |77 | o%
2ol eissT|Yezsy | A46H Bigs] R4z 2. | #7
,ffiﬂ?f /of-‘-pp ?a?.f‘?jrf _‘c;{'lff.-"{ %9,?3?5" la?.q Lz ?‘é Rya) |
l

HKeyroupr f=a fonns dtladees evpl-sht teaidats eerhess &



Manufachirer

—_

_—

ST W Intertek Testing Services

Puﬂﬂ'ﬂ

e Modl _ [}22 pae 7-23-99
?ZQ? Run ,(:p Tech ﬁ;ﬂ"
TEST DATA LOG
RAW DRY GAS METER READINGS

Syslem 1 System 2
Fing! (1) ¥75, 035 . A13. 397
Thitial (") g5 g5z 291, 252

AMBIENT CONDITIONS

Star, End

Baromster, (inthes Hg) o? ?. ] [ A? % DEJ#F
Wet Bulb {°F) o7 7L
Dry Bult {(°F) 7¢ 9{)
Humidity (%) 7D £

HAeoups best fomms sfhadeq evalshi estdaty exibeels 7



Intertek Testing Services
A

Manufachurer | l/.f“ o Model_ } Tro . Dale - 2399
Toh# 7?{_’,-? fun 5"_',- Tech E‘f"’f .
FUEL DATA
FRE-TENT LOAD
FUEL DESCRIPTIQN: @4
, . . . .2 . . i, )
Kindling mght.gg?rlbs. Consisting oft Serap and paper Fire )it Tirme: E ?
Pre-test load weight, /™7 Ihs. Consighng of 24N "2  inches Tirne loaded:; g:37
Pre-test moisture content: Uncorrected: {9 225 % Comected Dry:_ .59 % Wet_/ 708 o
Test Air Conirot Setrtngs:_ ‘i-' Lie P ' Time: Cfa'f ‘E_
Tesl Unit Fan Settlngs: V' . _Tirme:;
TEST LOAD
Lower Limit Ideal Uppsrll,i.mit
Test Load Weight: | 25 %7 Lbs. | AT bs | 7 7% Lbs. |
Fire Box Volume: Nird R} ideal Lengih: nches
Load Volume: L EST P . Loading Density: 72 thyd?
Number of Spacers 7. wxUsOUH4S Load Densiiy. 2 . 373 Ibwi’
Preen Size Weizht Meter Moisture Content (%% dryy* J
Lo Zext{x  infp§ /55 Ibs, 2o s % o2, | % (5 %
2 X YRy LSl Ibs, &3 % =t/ % %
2xFx injz5| [&s bs. | ML % 15~ % %
zx¥x_inpg S &3 s, /7.2~ % 28 %| /7 < %
X X in. lbs. % %4 %%
X x in lbs. % Y %
X X in lbs. % % %
*Uncovrectad ranga - 17.5% to 20, 1%
TEST LOAD WEIGHT: " DRY WEICHT; DS ke
AVERAGE MOISTURE CONTENT: .
(DRY) % CORRECTED TO TWO PIN: (ORY) X/ 2/ % WeD S S/ %

COAL BED RANG
?! I lbs. to |I'Ir . 4: Ibs. {2084 to 259 of test load)
TEST CHARGCE;
Time loaded:_ff)! Coul bed weight: Jlr E s, Coal bed weighl = ;.“."E -'L‘" 6 of test load weight

CHARCOALIZATION: Eﬂﬂ'd]?Q--|—f—i—|—~i—l—J--J—|—|—]—-1-—i—|—|--|—|—|pnur

. Faroups test formn sibadke e aval-shi testdats cethecls
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Mannfacturer 2/&!’ . Model /?21-)  Dte 2-3’_??
fob#__ {77 rm L v AU
COMMENTS
5% LES lbs APDEY _&F SAiME PAOISTir g ¢ onrimmmr—
819 LTS5 pppep op o "
FPRcERS <oy T TEST LOAD CONFIGURATION
Y25 1o g n b
sn_ 3 wge FI2EBp x T
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Many facturer

Joh #

BMESY Intertek Testing Services

Page & ﬂfji
VM Model /320 Due 7-25FF

77-".;’ 7 Rup__ {'.: . Teeh IQ d.-f

A conyiRoe.  riec g fay

SWITCH WUMBER 1 2 3 4 3 6

A

11}

EEAL TIME
ROOM TEMP
TLNHEL DEY
LULE

CATALYAET

DOWNSTIEAM

r

93| 0 |Sa s |79 (9%

10 golzel 70 195 |70 [755] 6%

A
/3F VA7 | RY | 5Ls 107/ D
/251783 | 302 taro| D4/ [ p

20 Yotz 7571107 | 72 33?'@& 24 VR
30 WD\ 435 | 79 | ¥ 73 |883] 767 | 367 |.307 | 320 ﬁ%%

40 ol 153 | oz | 7 Jof

S9N 344\ 350 | (35| o | oks

50 [en (o0 | $F | et 75 | g2

SEB| 382 1HSE | f772) 0] O

60 g3t |55 [so0] 76 | 506309

2411 Vot | sl oy | oo | 8

F[}?}'\ §§:tsmm

mﬂmmhmh}_amﬂﬁ

70 /50| BT |5 9% |76 |F| 357

B8V |H 2z | szt vip | g

80

L=

20

._..
o

100

p—
—

114

o
[ %)

120

—_
[

130

[
——

140

—
LA

150

(=
L0

160

—
et |

170

o
=]

180

—
-]

190

L
o

200

X
o

210

[t ]
£t

22Q

b
LN

230

Bk
oha

240

15

250

LZ':I?

{Comiments:

LES D5 ppeican 4 Do
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WHI LTo#: TIL7 A;fﬂ CONTRED L fott L8 5 Paz s ' . paze ] or 1/

MANUFACTURER:  [/e-f MODEL: f?zf,:) FIRESIFE: A%/ 4 DATE: 7- - RUN#: : TECHNICIAN: &3
S‘E’ITC:E{ NUMBER ; I 2 3 5 ] 7 g g 11 1 12 13 £25-99 ¥ 18 o o 20 21 2:.;; :

Z § 1 22 g 1| F | EF | & | & 2 3; %— £ g ég ‘; 37 28 73 Ez S 25| 7| Eg
0 loup 0 &77 L iy |1o¥ | 285 (3 |5t | 75 | 76 | 7ol | 357|281 |22 | %77 17270 2 Az LA | 72 72) L9 | 34l 250 | 120 7'ﬁ S0 |70 | 040 | a0 [eLD
I 101590 | A /710 .g‘éf 2?7 |G | oo | 27 | #O1 | 27¢) o/ | 433 | 800 | 13957 (35 | 58 2] 120 [ 72|72 é?’ AL iﬂ 7l 17 5o |04l [0kl e

2 0 e0 | 4319771524 1395 |97 |/0Z| 771 592 797 Yz3 |47 (46| /372 B3 | S8k | J20 72 |72 | 79| ade.0 28] 72| 72 §z joyo [pis |l

3 w370 n3 bagy | T Y051 &7 | jof | 75 [ 577 | 750 | 07 | 473 | 943 | f3ee (IS Es 30 (12| 73 |73 | &3 gt | 720175 [ 72|87 o9 |03 [ Z
4 WD /08 14550 | 395 | 357 | B7 | /o5 | vy | 57| 397 | Yof | s ey | /3L s Fss, o | /2o |73 |73 |2 | A& |/z0 133 |73 | &Y |40 |l 2
5 AP0 1,30 2R sk 135 g9 | o/ | 72 | 72z | 357 (43 | Hev s | e /251857 |fzo |74 |74 |9/ | 2832 | 2ze |73 |73 |8 |o% |6l E.[ 2
6 w1850 | /9 U9 763 1325 (59 | 2929 | 720 |3C7 [ #43 [48%7 |.3%2 | /072 B Fip e | /2o | 74174 [§9 | as5 | /2ol 79[ 773 oY |os7ich d
? w0 |20 77 | 8,70 (322 |5 5] 77 | 231 367|ys| 37| 3851 /17D 35 1 g62.L |sze 175 | 7Y || 2588 | /20 | 74| 29|86 O | st | <L
3 B0 | §D| L7748 [A193 |32 |we |97 | 21 |&/7 | 372 | /95 e/3| Fo5| &F /3| Jaso /oo |75 75| 97| b0 | /2275 |25 |85 o4 | pszic] 7
9 0], 701,929 £ Az (287 |97 ‘M-# 79 535 3%/ | Yol 4o7] 375 793 35 Fe724 | jzo0 76 |70 |83 02,8 | s20 |75 |7y g 7|02 (o (.2
10 00 | b 1723 1922 1/ 6F 72 [ 27 |95 |79 _|#921357 | #29|%30 | 393 L 7% LTsly V2o 7L (76 (35 ] 2682 | 720 757 76 | §%F) 641 1,043 Eé
1 o [, 40 ‘st 4K | sh |2 |50 | 9% | 7% |4o (% | 42 |45 370 | 42 (IS 872, 2 | /20 | 26 176 163 20.7.¢ |40 | 76 | 76| 59| 0% |y
2 0l 5o V¢ 3% [aof | 2s¥ |55 | 92 |08 4271377 |45 | #02.| 26D| 2/ 187 (V20 1 77| 7L 53 | gm0 | /2 |2 | 76 W 5Tl e
E 130 | e [/ /2 VA7 /50 |2L0 197 | 991 o AT YAWAL, LT1872.0 \/zo | 77| 77 |ef |29 /28 | 7L 176 |55 o otk |l 2
& /3 - ORI AP Y-TAVEA AR AT AR EAR) 377 (903 4071 3626 74 35| H7BD |5 | 77|77 |57 22500 | /22 | de [ o 155\ ot el L
[ 160 '

17 170

3.3 158G

19 190

0 200 ' i 2/

21 210 TDPT AN

22 230 ) .

23 230 , ;N

24 0 4 L-

25 250 : fji‘;%‘ﬁ }L%? <

% 260 o

27 a7

23 280

20 290 )

30 300 | -

3 30

3z 3

kK 330

A o

35 150

0 3ol

37 aia

Kt 380

» : 30

A 400

31 410

42 420

43 30 !

44 i} jl

45 150 ' !

46 J60 - -—r

47 470 I

48 480 | .

COMMENTS: _
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Wamock Harsey Efclency Tesl Repor
Mantfaciure Varmont Castings

Model: 1820 Crverall Heallng EMclency: 68.53%
Dale: 16286 Combusiton EMclency: §5.33%
RuR: 1 Heal Transfar EMclancy: T1.91%
o Cane) # 7787
| ~Test Durslf 102 Heal Quipd. 20023 BTUHr 21430 KMHr
etart End Heat fnpul: 29638 ETUMr 3244 KIHr
Barons 29.92 298,12
v a | 72 Bum Curallon: 170 Hours
[ &1 B3
Hi &1 6% Bum Rale: kY- LbHr 1.766 KgHr
Average Slove Termpergl 432 B33 &lack Temp: 2977 DagF 147.5 Dug.C
Avaraga 1438032 10.88833 8E1TS 297T.6BET 64 1BHEY 0051973 0120122 ERR. ERR 2414788 013506
T * ' . ¥ . Comb  Combugt Hezt Nal r r
Elapzed  Walghl Flura Fnom % Ef Transfar EY alr Uil
Tine Remelning ©0 o2 er Gae Tomp K % Transter ET Fugl MH
L] 669 147 9.69 T.IE 3 aa -2.13 13169 42.1% 4% ] 04
10 53 34 1529 2.4 35 3 418 69.4% 56.0% 3.2% 4 240
20 kR 178 1744 218 376 84 341 68.7T% 73.3% 0.2% 4 177
.14 27 f.54 vFi 2.0% B2 8% 152 §3.2% §2.2% £0.3% 5 1.23
40 14 041 14.01 837 320 €6 .14 9. ML 85.2% 834% -] 0.8&
=0 14 066 11.48 aar 89 8% .53 105,09 a7 B 92.3% 12 D6
&0 1 0.97 946 10.59 269 a5 034 101 .5% BE.T% 0.1% 16 D45
T 07 0.93 974 19.11 263 B -0.52 104_3%: 90.0% 93.8% 18 0.a3
en 04 123 7484 1163 265 B4 -0.a9 101.45% 59.5% 91.0% 23 0.18
a0 0.2 1.68 31T 1337 260 B4 -0 M EE BEA% B2.5% M 0.08
100 b 1.6 448 1412 45 o -0 HA% 8.4 % B3.6% H 0.5
102 o 162 6.5 w08 244 [~ 2.3t 4580 88.7% B3.3% M 0.aa



Sarufacturevammonl Caslings

Modak
Datm:
Run:

r/' ~, Contro] &

+ Tasl Duraj

1520
6356
2
7767
o7

Elar

‘Beroma
¥

[

Hi

15.12

72
a3
54

Avarage Gows Temperali 352 5031

4

Elapsad
Tima

1)

n
40
50
B0
T

an
1M
110
120
130
140
150
150
i
100
190
200
07

Avarage

L

Waighl

Remaining CO

542
&

g

4
34
25
22
2
iy
14
12
11
04
.
0z
0E
0.3
04
2.3
02
Q.1
i}

1486

202
1.28
2
M
24
1.03

isg
1,84

1.3
212
a2
a1
215
169
188
1.85
187
188
181
1.78

1.7

Emi
2912
x|
&

89.222372

02
219
5.5
16.54
17.4%
1776
15.86
10.37
195
11.1%
b.88
Te
L)
AL
5.94
&.2E
6.1
26T
452
.29
6.8
L
G

016453
*

Q2

13.93
CR-2
242
268
1.88
373
a1z
a4
4R
10.32
123
1124
1186
1236
=Rk
1.8
12.84
1457
RL R k)
13.93
12T
1366

197.8182
+
Flua
Geg
18
27
294
280
W
230
202
140
184
17g
17F
176
im
176
171
172
173
174
174
178
177
177

84 90508
Room
Temp

DEEERRRESER

Yamock Hersey EMclancy Test Repord

Crvarall Haalling EMcloncy;

Cambuetion EMclency:

Heal Transfer EMclency:

Heal Sulpi:
Heat Inpud:

BUm Durdllon:
Bum Rals:

Slack Temp:

0086821 CGM3213
Comb Ccombust
LY ER
K w0

0AT 80,60
1.88 77 85
4.8 67 5%
345 50,19
261 75.1%
D50 B18%
0.14 89,90
-012 52 9%
-{.37 9B 4%
140 95.1%
-0.58 gr.1%
-0.76 101.6%
-0ET ELED )
-0 97 4%
0,68 5219
[ 52 97 9%
-0.42 95.5%
-0.28 A%
-0.2T 9.2%
-0.23 LEL )
019 g0.4%
bar 89.2%

0O BTUMr
14632  BTUMr
345 Haurs
240 LbMHr
197.8 Dag F
ERR ERR
Heat Mal
Transkr EM
Transher Ef
23.1% 16.T%
57.9% 43.0%
&4 6% 3T.2%
T5.9% 61.1%
B2.1% B2.1%
A6.3% T8.2%
H7 1% TB3%
983% 2.1%
80.0% 88.6%
904% #8.1%
3059 88.%%
90.8% 32 4%
31.1% 90,59
9.7 BA. T
91.5% 90 7%
91.7% B9.7%
91. 7% 28.3%
91 4% 82.6%
a2 20 1%
Ba2.5% LR
43.2% B 2%
493.6% B34%

63.73%
B4.91%
A0 25%

1061T MMHr
1345 KJAHr

0506 HgMr
821 Deg.C

4 652062 0.233528
[ ] [ ]

alr Lintt
Fual M

g ERE)
5 2342
4 227
4 1481
4 141
& 118
) 1.
10 03
1" 6T
13 0.5
15 0.4
17 06k
19 041
3 .36
H 0.32
26 02T
28 0.23
M 018
20 0.14
30 0.og
30 0,05
kY 0,00



MenufacleraVarmont Casiings
Model: 1520
Craba: 25361
Run: 3
I,/" \.Icmlmlﬁ: TTET
. ! Tesl Duran 146
San
'Emrarta 20.M
¥ 66
[ 75
H 32

Averags Slove Temparmy  409,3376

Average 1.04325
Elepzed  Walghl
Tima Reraling CO
O B.T8 1
10 58 1.14
i 6.1 .66
=i 43 053
40 35 o04a
] 27 0.
] 24 0T
70 1.8 DM
80 i3 4.E8
ap 1 057
100 0.9 145
110 06 173
120 04 167
130 az 1.57
40 01 1.6
148 [ 1.24

End
8.8
&
[:]
i)

1062683

-

coz?

15.32
13.93
13.73
1453
472
18.27

4
1138

a3
6.12
g1
£.3g
B4
583
M

T

Q2

3276 268124

4.2
im
b.15
629
541
4.54
6.21
8.T1
1048
11.58
1253
12,95
1296
1312
138

144

Flug
Cas

T

254
i
201
298
283
58
24T
0
xar
225

228
223
220

Raom
Temp

a0

M
a0
a1
81
*
81
81
aa
&0
&n

ag
[
i
7a

Wamgck Hersey EMclency Test Reped

Cvergll Heating EMctancy:

Comtustion EMglency:
Heat Transfar EFclency;
Heal Qutpwi:
Haat input:
Surn Durallgn:
Bum Rale:

Etack Temp:
DOS004% 0181666
Comb Combuszl

% Er

K %
1. 3E.5%
209 T3.7h
273 70,20
2.2 76.0%
1.57 B1.0%
104 BY.1%
035 8215
-0.26 10045
-0.37 102.7%
0.4 402 6%
-0.43 05, 1%
=086 106. 7%
-0ED 103.7%
-0.22 .7
-0.27 935%
=039 T00.0%

14524
2061

243
273
ma.

ERR
Haal
Trangfer
Tranefar

28.0%
€656.1%
BB 2%
T3.6%
T2.0%
AN
HE 4%
H6.0%
H8.5%
§9.1%
BE.1%%
26.4%
BG.4%
H0_2%
8.1
4%

T147%
28,150
&1.05%
BTUMr 1816 KIHr
ETUHr 21570 KdHr
Hours
LboMHr 1.264 Mg
Dng F 1i68 Dag.C
ERAR 3178157 0.2037A2
Mal b o
En alr Urill
Er Fual MM
22.5% 4 308
4067 L 2568
4E.CM 5 231
56,29 & 1.88
£3.9% [ 159
T2,7% -3 1.23
80.%% B 0496
BEAM 11 073
30.9% 15 .58
51.4% 18 045
87 5% 24 026
96.1% 28 027
90.9% 27 0.8
BEA% 8 0.08
M EW 3z .05
BE.4H 3 .00



(

Manufeciureyamonl Sastings

Medal. 1920
Date: 6362
Run: 4
- miGanral 3 7757
" Tegt Curell 135
Sacd
'Barame 2915
¥ )
[ 72
Hi 65
1124
Auerage Stoye Tampansly 447643
Avarage 1.01
Elepzad  Waight
Thma Ramalmng GO
0 G52 13
1d 3 0.3
i 5.2 0.7a
LI & 225
40 31 224
30 24 0.6
0 15 g52
T 1.2 0.7
B (1= 0.74
20 0.7 1.18
RLH 0k 1.07
110 04 104
130 03 D95
130 0.4 1.0%
135 a 1.08
L

End

Co2

249.16

a2
a2

101

453
432
14.81
1603
16.12
16537
096

.64

B3T3

6.18

614

L)

601

.03

584

oz

2.76

10.87
5,65
.08
322
L.26
4565
BaT

1012

.32

A8

12,76

14.23

1396

14

14.08

2924867
4

Flue

Eag
4
a3q
J55
n
34
M1
2oa
85
217
253
236
2449
M6
M5
242

Yamock Harsey EMziancy Test Repor

Crvurell Heating Efficlency:
Combustien EMclency:
Haat Transler EMclency:
Heal Quipul: 16619  BTUHr
Heal Input: NS BTUMHr
Bum Duration: b L Hours
Bum Rale: 343 LbHr
Elack Tamp: 2935 DegF
€32 0081802 0.172837 ERR ERR
Camb Combest Heal Mgl
® En Trensfar ER
K 5 Transfar EN
HE] 0.54 BB, 1% 5% 21.9%
81 191 T7.8% 53.7% 41 8%
a3 279 £9.6% §3.0% 42.8%
82 322 67 4% 7230 £8.7%
g5 1.497 Tr.0% T9.3% 61.1%
g5 0.5 96.T9% 8549 §2.5%
BB <076 110.08 6.5% E1%
=2/ -0.72 110.6% BTN 9689
& -0 104 2% .20 32.1%
a4 DAL 101.1% B5.8% ETT%
B4 041 102.0% BF.3% £3.1%
&1 -0.45 100.7% B7.2% 90, 5%
B2 =036 101.6% B 4% A
a2 -1t 9320 §9.3% B83.2%
82 -018 §5.1% §3.3% B5.0%

70.32%
7.
T3.97%

15455 XMHr
ZM12 KM

1375 KgHr
1453 Deg.ts

32493 0164961
[ [

alr LA
Fusal MM

T 3.09

i 272

1 2B

4 1.81

-} 141

T 053

12 0.T3

16 G54

18 041

26 0.32

oF D27

32 0.1g

32 014

u 006

35 0.00



Wamock Hersey EMclency Tast Repord
ManufaclreVemionl Casiings

Model: 18920 Orearall Healing EMclency: G8.06%
Dla: 36353 Combustion EMclency; 90.70%
RUR: .} Heal Transfer EMclancy: 76.91%
s Comrol & T
! Tast Durmi 140 Heel Ouipi: 14514 BTUMr 15617 KJHr
Slan End Haat Input: 21812 BTUMr 22578 KAy
Barottar 292 Lo
¥ 61 76 Bum Durallon: 233 Haurs
[ fi. ap
Hi 44 55 Burn Rals: 286 LbdHr 1.253 Wghr
Avalage Hova Temperal 4326333 Elack Temp: 3168 DegF 167.¥ DagC
fAvarage 0733333 2086 10.988 3188 872 DOF0454 017138 ERR ERR 3678584 0181376
o ' ' * N . Conb Combust Hael Hel ' T
Elapsad  Walght Fiue Roam % ER Trensfer EN elr Uil
Timg Remalning CO C2 02 =15 Tamp K % Tranfar ER Fuel MM
a LT 042 &5 104 AE4 66 154 103, 7% 24.0% 20.1% ¥ .03
14 85 0.52 1488 484 N2 g6 z.19 TE.1% 68.2% 43746 5 25
20 4.7 4.2 13.95 64 387 B7 241 TO.9% ET_1% 47.5%% H 213
kL ay 031 14.73 L 82 ga 24 TE0% 73.2% 67.2% L 1.68
40 23 oM 1436 .96 361 g9 159 g0.6% 72.9% B4 5% B 132
&0 2.2 42 13 6.87 34 €a =034 102.8% 63.9% H6.2% 9 1.00
& 1.7 0.25 105 .M 34 6a 018 101.9% 84 3% 464N 12 07y
H 13 041 641 i1.82 27 L1 -0A4E 107.1% 8. 7% 90.7% v 068
an 11 LA 796 1206 215 BH -0 107.2% B5.4% #1.5% 18 .50
a0 ng 08z 6&1 1343 &0 a7 -0.11 BE. 7% 83.5% 81,8% 22 L]
100 0.5 117 468 1545 284 g3 =004 9.1 83.2% TA4% ) | 03T
110 05 127 422 8.7 270 a5 0.2 5.0% 63.1% O 1% kL 0.23
120 04 1.24 188 1597 253 68 -D.2% 325 23.1% 1T6% 40 0B
130 0.2 1.16 M 16562 236 BE -0.4 96.1% 85.0% 80.6% 4 002
140 o 1.03 3 i5 288 Br -0.24 9B.9% J7.1% B4 A% 4 D.oQ
/
O



Wemack Harsey EMclency Test Raport
ManuractureYarmanl Castings

Nadal; 1920 Owarall Healing EMclency: T0.64%
Date: B384 Cambustian EMclency; LEEYL
R & Heal Transfer EMclancy: TE4Th
o '\anrmm: EETE
' Tas! Durali (kL Heegt Guipul: 15706  BTLUMAr 16396 KIHr
Etart End Heal Inpui: 2 BTLMY TMTO KMy
Eraromal 25.11 2405
v 6T TE Eum Durallen: 232 Hours
[ T4 a0
H ™ &3 Bum Rala: 203 LhHr 1375 Wghr
Awarage Blove Temparall 4554 Slack Temp: 4204 DagF 160.2 Dag.C
Avaraga 0.78088Y HEV0EET  10.11333 304 6713333 0.0MEM 017728 ERR ERR 3A.737d14 0.1741B
o * N ¥ * " Comb Combugt Heal el . T
Elepsad  Welght Flis Abom % ER Transfer EX alr Linkt
Tima Ramairdng CO [+ ne] 032 5as Tamp K % Transfar Er Foal MM
o 6.77 48 13.04 4. 88 M1 28 -212 13050 43 4% I6EL B .07
14 59 0.28 14.18 5,95 AGT 13 17 76.1% S24% 334% 5 268
ki 48 043 1479 L} 293 BY 254 T2.0% 1% 47 5% -] 2.1B
a0 AT 1.02 1684 3.96 405 g7 217 T6.7% T4.65% 57.3% B 160
40 25 1.08 15.8 398 a7 a7 071 89.6% 81.8% T14% L3 118
50 1.8 0.2 i2.8% T.48 359 84 0.08 8T.7% B #% a2.8% 8 0.88
&0 15 .19 10.74 1.83 3 a9 -0.04 G99.6% 86.1% 25.6% 12 0.ga
70 11 0.3 10.77 B4 .7 ) ae -1.28 121.7% g7.3% 106,206 16 050
&0 08 059 784 1293 a0z ge ¢.M 0% arox 7H.3% i 036
L] 0.7 053 6583 14.2 283 ar IR | 95.8% 04.9% 84.6% ir 032
100 05 1.23 522 14,54 2r a7 -0.33 38.1% BE.4% a3 Th 21 0.2}
110 04 113 455 16.54 264 HE -0,04 8TI% B4 8% T4.%% 35 o118
120 0.2 1M 3.9 1804 2M 85 023 83,204 BA.T% TE.0% L] 0.14
130 0.1 112 418 15,01 *0 a7 -04E 103 5% 95.9% CEE 41 045
1 0 1.14 .01 1481 83 ag =038 100.7% 86.8% BT 2% 41 0.00
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