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Intertek Testing Services NA Inc.
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Fairview Oregon 97024

RENDERED TO
US Environmental Protection Agency
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Washington, DC. 20460

PRODUCT EVALUATED:
MODEL Grand View 230 SOLID FUEL ROOM HEATER

Report of Testing Model Grand View 230 Wood Fuel Room Heater for
compliance with the applicable requirements of the following criteria: EPA
Method 28 “Certification and Auditing of Wood Heaters” and EPA Method 5G
“Petermination of Particulate Matter Emissions from Wood Heaters”.

=1 This report Is for the exclusive use of Intertek’s Client and is provided pursuant to the agreement between Intertek and its Clier
| Intertel’s responsibility and liahility are limited to the terms and conditions of the agreement. Intertek assumes no liability tc a

| party, other than to the Client in accordance with the agreement, for any foss, expense or damage oceasioned by the use of tl

report. Only the Cliant is authorized to copy Of distribute this report and then only in its entirety. Any use of the Intertek name
rvice must first be approved in writing

ane of its marks for the sale or acvertisernent of the tested material, product or s€
Intertek. The observations and test resulfs in this report are relevant only to the sample tasted. This report by itself does not imj

that the material, product, or sarvice s or has ever been under an Intertek certification prograim.
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INTRODUCTION

Intertek Testing Services NA (Intertek) has conducted testing for the US
Environmental Protection Agency (EPA), on model Grand View 230 Soiid Fuel
Room Heater, in cooperation with a Random Compliance Audit conducted on
Lennox Hearth Products. Tests were conducted to applicable performance
requirements included in EPA Method 28 “Certification and auditing of wood
heaters” and Method 5G “Determination of particulate maiter emissions from
wood heaters.”

PURPOSE OF TEST

Tests were conducted to determine compliance with specification of a Random
Compliance Audit ordered by the EPA. Results of this audit will be evaluated for
compliance with U.S EPA requirements under 40 CGR 60 SUBPART AAA,
NSPS for Residential Wood Heaters. This evaluation was conducted on
November 12, 2012 through November 16, 2012.

LABORATORY

Tests on the Grand View 230 Solid Fuel Room Heater were conducted at Interiek
testing Services Laboratory located in Portland Oregon. Laboratory elevation is

35 feet above sea level and is accredited by the U.S. EPA, Certificate Number 8.

Tests were conducted by test Engineer Bruce Davis.

DESCRIPTION OF UNIT

Stove model Grand View 230 Solid Fuel Room Heater is constructed of carbon
steel. Outer dimensions are 25.5-inches deep, 24.5-inches high, and 25-inches
wide. The unit has a door located on the front with a viewing glass for loading
the fuel.

(See product drawings.)

Any proprietary drawings or manufacturing methods are on file at Intertek in
Portland Oregon

REPORT ORGANIZATION

This report includes summaries of all data necessary to determine compliance
with the regulations. Raw data, calibration records, intermediate caiculations,
drawings, specifications and other supporting information are contained in
appendices to this report.
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SUMMARIZATION
LA PRETEST INFORMATION

e

A sample was submitted to Intertek directly from the ciient. This sample was
selected by an officer of the EPA. Selected test unit was received at Interiek in
Portland Oregon on October 30, 2012 and was shipped via the client. Test unit
was inspected upen receipt and found to be in good condition. Foliowing
manufacturer's instructions the unit was set up with out difficulty.

Following assembly, the unit was placed on the test stand and instrumented with
thermocouples in specified locations. Prior to beginning emissions tests the unit
was operated for a minimum of 10 hours at medium burn rate to break in the
stove. The unit was found to be operating satisfactory during this break-in period
conducted on November 1% and November 2™ 2012. Fuel used for the break-in
process was a combination of dimensional lumber and cordwood.

Following the pre-burn break-in process the unit was allowed to cool. The unit's
chimney system and laboratory dilution tunnels were cleaned using standard wire
brush chimney cleaning equipment. On November 12, 2012 the unit was set-up
for testing.

INFORMATION LOG

TEST STANDARD

From November 12 through November 16, 2012, the unit was tested for EPA
emissions.

Deviation from Standard Method

No deviations from the standards were performed, however, only the applicable
sections from each standard were used during all testing.

H.C SUMMARY OF TEST RESULTS

RUN #1 November 13, 2012 Air control set at full closed position, bum t{ime
was 250 minutes with a category 3 burn rate of 1.38 kg/hr. The door open for4
minutes 30 seconds, and then closed. Combustion air control was open for 4
minutes 45 seconds, and then set to full closed by 5 minutes. Convection air
fan was turned off at start of test and turned to low at 30 minutes.

RUN #2 November 14, 2012 Air control set at full closed position, burmn time
was 290 minutes with a category 2 burn rate of 1.15 kg/hr. The door open for 3
minutes 30 seconds, and then closed. Combustion air conirol was open for 4
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minutes 45 seconds, and then set to full closed by 5 minutes. Convection air
fan was turned off at start of test and turned to fow at 30 minutes.

RUN #3 November 15, 2012 Air control set at full closed position, burn time
was 270 minutes with a category 3 burn rate of 1.26 kg/hr. The door open for
75 seconds, and then closed. Combustion air control was open for 4 minutes
45 seconds, and then set to full closed by 5 minutes. Convection air fan was
turned off at start of test and turned to low at 30 minutes.

RUN #4 November 15, 2012 Air control set at full open position, burn time
was 140 minutes with a category 4 burn rate of 2.51 kg/hr. The door open for
75 seconds, and then closed. Combustion air control was fully open for entire
fest. Convection air fan was on high for entire test.

.D SUMMARY OF OTHER DATA

EMISSIONS
Run Test Burn Raie | Emission Rate Em?:;;gsrfegate
Number Date (kg/hr} (g/hr) (g/ht)
1 11/13/12 1.38 2.52 3.92
2 1114012 1.15 1.99 3.22
3 11/156/12 1.26 1.74 2.88
4 11/16/12 2.51 1.67 2.79
WEIGHTED AVERAGE CALCULATION
Avéilge Heat - .(K) .
Test No. | Burn Rate . Qutput Probability | YWeighting (KxE)
Emission | g4 /hr) Factor
Rate g/hr
2 1.15 3.22 13,867 0.4500 0.5816 1.8728
3 1.26 2.88 15,193 0.5816 0.1886 0.5432
1 1.38 3.92 16,640 0.6786 0.3832 1.5021
4 2.51 2.79 30,266 0.9648 0.3214 0.8967
Totals: | 1.4748 4.8148
Weighted average emission rate: 3.26
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TEST FACILITY CONDITIONS
Room | Room | Baro. | Baro. R.H R.H Air Air
Temp. | Temp | Pres. | Pres. or o Vel. Vel.
Run %0 Yo : :
°F °F in. Hg | In. Hg before | after Ft/min | Ft/min
before | after | before | after before | after
1 70 73 30.03 | 30.01 | 45.1 44.9 <50 <50
2 73 71 3011 | 30.09 | 41.5 42.3 <50 <50
3 72 70 30.04 | 3004 | 476 46.5 <50 <50
4 T3 72 286.76 | 28.76 | 43.5 43.7 <50 <50

DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA

{5G-3)
Run Burn /ot Volumetric | Total Volume Particuiate
No Time (ft/sec;, Flow Rate | Temp. Sample Catch (mg)
' (min) (dscf/min) | (°R) 1 2 1 2
1 250 12.95 140.50 552 38.589 | 37.613 | 11.6 11.2
2 290 12.57 137.82 548 44,147 | 43.255 | 10.5 10.5
3 270 12.65 138.02 549 41.282 | 40.484 9.1 8.1
4 140 12.71 129.91 581 21.460 | 20.892 4.6 4.5

DILUTION TUNNEL DUAL TRAIN PRECISION

Sample Ratios Total Emissions (g) o, % Deviation
[+)
RunNo. | 1ain1 | Tran2 | Tran1 | Train2 | Deviation ?_%753/3121
1 910.252 933.888 10.55% 10.460 0.0 0.41
2 905.312 923.975 9.506 9.702 0.01 0.73
3 902.716 920.519 8.215 7.456 0.04 3.09
4 847.483 870.544 3.898 3.917 0.00 0.15
*= As described in Method 5G-3 section 16.2.5
GENERAL SUMMARY OF RESULTS
Run No. Bu;n/lsate Cgi:fgie!n lni_ti?ll_iD(r)aft Run '_I'ime A\Sff?e
kg0 | pemp cFy | @0 @ | Gym,0)
1 4.38 42.0 =02 250 -.043
2 145 71.4 =03 290 -.043
3 1.26 60.4 -03 270 -.048
4 2.51 33.0 -.06 140 -07
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. PROCESS DESCRIPTION
lil.A TEST SET-UP DESCRIPTON

A standard 6” diameter singie wall pipe and insulated chimney sysiem was
installed to 15’ above floor level. The unit controls were set to the lowest setting
during the test.

Hi.B AIR SUPPLY SYSTEM

Combustion air is controlied by a sliding damper operated by a lever on the lefi
side of the appliance. Secondary air system has no user controis and works on a
fixed opening. All gases exit through the 6" flue located at the top of the
appliance.

V. SAMPLING SYSTEMS
IV.A. SAMPLING LOCATIONS

Particulate samples are collected from a dilution tunne! similar to example
shown in figure 1. Dillution tunnel has two elbows and two mixing baffles in the
system ahead of the sampling section. Sampling section is a continuous
section of 8 inch diameter pipe straight over its entire length. Tunne! velocity
pressure is determined by a standard Pitot tube located greater than 8 duct
diameters from the beginning of the sampling section. The dry bulb
thermocouple is located six inches downstream from the Pitot tube. Tunnel
samplers are located at a point greater than two duct diameters from the end
of this section.

Stack gas samples are collected from the steel chimney section 8 feet £ 6
inches above the scale platform. (See Figure 2.)
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IV.A{1) DILUTION TUNNEL
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IV.B.OPERATIONAL DRAWINGS
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DILUTION TUNNEL SAMPLE SYSTEMS
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V. SAMPLING METHODS
V.A. PARTICULATE SAMPLING

Particulates were sampled in strict accordance with EPA Method 5G-3. This
method uses two identical sampling systems with binder free, 47-mm diamster
filters. The dryers used in the sample systems are filled with “Drierite” before
each test series.

V. QUALITY ASSURANCE
VI.A. INSTRUMENT CALIBRATION
VLA. (1).DRY GAS METERS

At the conclusion of each test program the dry gas meters are checked
against our standard dry gas meter. Three runs are made on each dry gas
meter used during the test program. The average calibration factors obtained
are then compared with the six-month calibration factor and, if within 5%, the
six-month factor is used to calcuiate standard volumes. Resuits of this
calibration are contained in Appendix D.

An integral part of the post test calibration procedure is a leak check of the
pressure side by plugging the system exhaust and pressurizing the system fo
10" W.C. The system is judged to be leak free if it retains the pressure for at
least 10 minutes.

Standard dry gas meter is calibrated annually by an accredited calibration
agency. With readings made to 001 £, the resolution is .1%, giving accuracy
higher than the 2% required by the standard.

VLA.(2). STACK SAMPLE ROTAMETER

A sample rate Rotameter was not used as part of the sampling system. This
sample system utilized an orifice attached to outlets of the dry gas meters.
Pressure drop across the orifice is monitored and maintained at a constant
rate. A consiant pressure drop across an orifice maintains a constant desired
sample rate at the filters.
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VLB. TEST METHOD PROCEDURES
VI.B.(1). LEAK CHECK PROCEDURES

Refore and after each test, each sample train is tested for leaks. Leakage
rates are measured and must not exceed 0.02 CFM or 4% of the sampling
rate. Leak checks are performed checking the entire sampling train, not just
the dry gas meters. Pre-test leak checks are conducted with a vacuum of 10
inches of mercury. Vacuum is monitored during each test and the highest
vacuum reached is then used for the post test vacuum value. If jeakage limits
are not met, the test run is rejected. During, these tests the vacuum was
typically less than 2 inches of mercury. Thus, leakage rates reported are
expected to be much higher than actual leakage during the tests.

V1.B.(2). TUNNEL VELOCITY/FLOW MEASUREMENT

The tunnel velocity is calculated from a center point Pitot tube signal multiptied
by an adjustment factor. This factor is determined by a traverse of the tunnel
as prescribed in EPA Method 1. Final tunnel velocities and flow rates are
calculated from EPA Method 2, Equation 6.9 and 6.10. (Tunnel cross
sectional area is the average from both lines of traverse.}

Pitot tubes are cleaned before each test and leak checks are conducted after
each iest.

V1.B.(3). PM SAMPLING PROPORTIONALITY (5G-3)
Proportionality was calculated in accordance with EPA Method 5G-3. The
data and resulis are included in Appendix C.
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Vil. CONCLUSION

These tests demonsirate that this unit is an affected facility under the definition
given in the regulation. The weighted average emission rate of 3.26 g/hr meets
the requirements of this standard.

Vil.A RESULTS AND OBSERVATIONS

The Mode! Grand View 230 Solid Fuel Room Heater has been found to be in
compliance with the applicable performance and construction requirements of the
following criteria: EPA Method 28 “Certification and auditing of wood heaters”
and Method 5G Determination of particulate matter emissions from wood
heaters.”

INTERTEK TESTING SERVICES NA

Reported by: _ 2=~ N e
Bruce Davis
Test Engineer

Reviewed by: / K/Q/ %/‘—

Ken Margan
Reviewer
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{ERONT DOOR, GLASS & FIREBOX TOF ROPE/GASKET

COUNTRY STOVES P340 P40 EPA INFO

[PERT NUMBER AND SUPPLIER

# TLEA-301BXAJ20 FROM MID MOUNTAIN MATERIALS

# RMEG-086XSTGRXBJ20 FROM MID MOUNTAIN MATERIALS

# RKEG-038XSTCBXAJ20 FROM MID MCUNTAIN MATERIALS

CONVECTION FAN MOTOR

PRT# 71638114 FROM FASCO AC MOTORS & BLOWERS

CONVECTION FAN BLADE

PRT# 4BL10CW36UBA FROM AIRDRIVE

FRONT DCOR GLASS

PRT# 01-35760-00 FROM SCHOTT GLASS

BAFFLE BOARD

PRT# 01-30476-00 (REAR) & 01-30477-00 (FRONT) FROM WESTERN INDUSTRIAL CERAMICS

FIREBRICK

PRT# FIR7605SM| FROM MUTUAL MATERIALS

FS40 Pl40 EPA INFO




COUNTRY STOVES PS40 Pi40 EPA INFO

DESCRIPTION

WHERE USED

TAPE KNIT 3018 CHANNEL 7/8" WIDE X 1/8" THICK

GLASS TO DOOR SEAL

ROPE M-BRAID 7/8" WHITE

DOOR TO FIREBOX SEAL

ROPE M-BRAID 3/8" BLACK

FIREBOX TOP TO FIREBOX SEAL

R.P.M. 1550

REAR OF STOVE

CFM @ 0.0 §P = 330 CFM

5MM THICKNESS ROBAX CERAMIC GLASS

FRONT DOOR

1/2" THICKNESS MAGNABQARD 2316

SECONDARY BURN ASSEMBLY

412 %8 x 1 14 THICKNESS FIREBRICK SPLIT: SMOOTH

BOTTOWM, S!IDES, REAR FIREBOX

PS40 Pid0 EPA INFO
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Free-Standing
EPA Certified
Wood-Burning Stoves

Save These Instructions
For Future Reference

P/ 506031-01, Rev. D, 10/2012

A French manual is availabie upan request. Order P/N 506223-28.

COLEECTIDR

Grandview GY230

Wood-Burning Stoves
Model Grandview™ GV230

With lnnovative Thermal Fin Technology (TFT™)

ce manuel d’installation esi disponible en francais, simplement en faire 1a demande. Numéro de la

FIREPLACE
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NEL

CERTIFIED
wwranficertified.org
We recommend that our

ba instalted and serviced by
professionals who are certified
1 in the U.5. by the National

Fireplace Institute® {NFI} as
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or who are certified in Canada

by Waod Energy Technical

Training (WETT).
¢

Waod Energy
L Technical Training
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woodburning hearth products| -

Intertek
WIN # 20551

pigce 506223-28.

This appliance must be properly installed and opevated irs order to prevent the
possibility of a house fire. Please read this entire installation and operation

manual befare installing and using your wood sfove. Failure to follow these

instructions could result in praperly damage, bodily injury or even daath.

Contact your lacal huilding or fire officials to obtain a permit and

informaticn on any insiallation requirements and inspection
requiramnents in your area.

.
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t for a while afte



CONGRATULATIONS!

When you purchased your new wood stove, you joined the ranks of
thousands of individuals whose answer to their home heating needs
reflects their concern for assthetics, efficiency and our environment. We
extend our continued support ta hefp you zchieve the maximum benefit
and enjoyment available from your new wood stave.

Thank you for selecting a Lennox Hearth Products wood stove as the
answer to your hame supplemental heating needs.
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[ usiNG THIS MANUAL

Plaase read and caraiully follow all of the instructions found in this
manual. Please pay special attention to the safety instructions provided
in this manual.

PRODUCT IS SUBJECT TG CHANGE WITHOUT NOTICE




IMPORTANT SAFETY AND WARNING
INFORMATION -

READ THIS MANUAL IN ITS ENTIRETY AND UNDER-
STAND THESE RULES TO FOLLOW FOR SAFETY.

1.

0.

11.
2.

When this room heater is not properly installed, a house
fire may resuli. To reduce the tisk of fire, follow the insial-
lation instructions. Contact local building or fire officials
ahout resirictions and installation inspection requirements
in your area.

Wear gloves during instailation to avoid injury from sharp
edges on the stove and/or its parts.

This unit is designed and engineerad to hurn only dry, well-
seascned wood, Burning wet weod will greatiy reduce the
stove’s efficiancy, produce excessive amounis of smoke
and can cause dangerous chimney fires due to crecsote
Build-up.

Bafare opening the daor, the draft contral mustbe fully open
to avoid possible combustion flash (igniticn of fiot volatile
gases as the door is opened).

Never use gasoling, gasoline-lype lantern fuel, kerosene,
charcaal!ighterﬁluid,orsimi!arliquidstnsiartnr’ireshanup’
4 fire in this heater. Keep ali such liquids well away from
the heater while it is in use. DO NOT USE CHEMICALS OR
FLUIDS TO START THE FIRE.

While burning, fuel utilizes oxygen from the airinthe room.
Be sure to allow an adequate amount of fresh air inta the
raom where the stove is burning.

The outside surface of the siove will be hel while burning
properly and can set items like clothing and curtains on
fire. Keep furnishings and other combustible materials
away from the stove. Using the heat from the stove to dry
wet clothing ean be hazardous if ciothes are piaced too
naar the surface of the stove.

HOT WHILE IN OPERATION. KEEP CHILDREN, GLOTHING
FURNISHINGS AND COMBUSTIBLE MATERIAL A CONSIDER-
ABLE DISTANCE AWAY. CONTACT MAY CAUSE SKINBURNS.
Do not aliow children to play near the stove without close
supervision. Do not touch the stove while it is burning.
Use extreme caution while the unit is in use. Surface tem-
peratures become dangerousty hot and can cause serious
hurns.

Do not allow anyone to operate the stove who is noi tamifiar
with the operating instructions.

Atiempts to achieve heat ouipui rates hat exceed stove
design specifications ¢an resuit in permanent damage 1o
the stove. Never leave your stove unattended on high burn
rates. This may eause averfiring. Overfiring the stove may
cause a house fire. If the stove glows, you are overfiring.
Keep a water hose or hand-operated fire extinguisher close
for safeiy.

Smoke Deteciors - Since there are always severzl poien-
tial sources of fire in any home, we recommend insialling
smoke detectors. If possible, install the smoke deteclor in
a hallway adjacent fo tiie room (o reduce the possihifity
of occasional false aciivation from the heat produced hy
the stove). I your local code requires a smecke defector
he inslalled within the same room, you must foliow the
requiremenis of your local code. £heck with yaur local
building department for vequiremenis in your area.

13. Inspeciyovrchimney atleasioncea monih during the bura-

18.

18.

17.

18.

19.

20.

21.

22.

23.

24,

23.
26.

27.

ing season ic chack for soct and creasote accumuiations.
Any accumulations over 1/8” thick shouid he removed by
a professional chimney sweep. Do not attempt to burn out
heavy creosote accumulations with a hei five. If large ac-
cumulations are oscurring, review your burning procedures.

_ [facraosole fire should develop, the fire department should

be called immediately and then attempts should be made
te coniral the fire until assistance arrives. If a “runaway”
five should develop causing over-heating of the stove, the
door and draft regulaiors should be closed immediately.
The fire should die down once deprived of oxygen. After a
severe chimney fire, the complete chimney sysiem should
ha checked bafors further use.

Do Mot Use Grate Or Elevaie Fire - Build Wood Fire Directly
O Hearth (firebrick). Donotuse andirens o other methods
of supperting the fuel,

Please read this entire manual before you install and use
your new room heater. Failure io follow instructians may
result in properiy damage, bodily injury, or even death.
Check 21l local building and safety codes hefora instaliation.
The installation instructions and appropriate code require-
ments must be followed exacily and without compromise.
In the absence of local codes the following standards and
cedes must be followed.

In the U.S.4, install in accordance with the Waticnal Fire
Profection Associaiion’s Cede, NFPA 211, Siandards for
Chimneys, Fireplaces, Venis and Solid-Fuel-Burning Appli-
ances, or similar regulations, may apply to the instaflation
of a Solid-Fuel-Burning appliance in your area. In Canada,
the guideline is esiablished by the CSA Standard, CAN/
CSA-B365-M3, Instaliation Cede for Solid-Fuel-Buming
Appliances and Eguipment.

DG NOT CONNECT TO OR USE IN CONJUNCTION WITH ANY
AR DISTRIBUTION DUCTWORK UNLESS SPECIFICALLY
APPROVED FOR SUCH INSTALLATIONS.

WARNING: BURNING IMPROPER FUEL (1.E. CHARCOAL)
CAN RESULT IN CARBON MONOXIDE POISCNING, WHICH
MAY LEAD TO DEATH!

Carban Monoxide Peisoning —Early signs of carbon mopox-
ide poisoning resemble the flu with headaches, dizziness,
ar nausea. lf you have these signs, get frash air af oncel
Have the heater inspected by a qualified service technician.
Some people are more affecied by carbon manoxide than
others. These include pregnant women, peaple with heart
or lung disease or anemia, those under the influence of
alcahol, and those at high altitudes.

Failure to use manufacturer provided parts, variations in
technigues and consiruction maierials or praciices otherthan
those described in this manual may create a fire hazard and
void the limited warraniy.

Da not make any make-shift compromises during instalia-
ticn. Any modification or alteraiion may resuft in damage
to the appliance or dwelling and wiil void the warranty,
certification and listings of this unit.

These appliances ate designed as supplemental heaters.
Therefore, it is advisahle to have an aliernate heai source
when installed in a dwelling.

Do Not Overfire — If Heater or Chimnay Connector Glows,
You Are Qverfiring.

GO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE SERV-
ING ANOTHER APPLIANCE.

DO NOT BURN GARBAGE OR FLAMMABLE FLUIDS SUCH
AS GASOLINE, NAPHTHA OR ENGINE OIL.

i B Hmiiery RS TR T
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TESTING iNFORMATION -

[SELEGTING THE PROPER VENTING SYSTEM

il

Thie manual describes the installation and operation of the Grandview™
230 non-catalytic wood heater. This heater meeisthe U.S. Environmental
Protection Agency’s emissions limits for wood heaters sold on or after
July 1, 1990. This heater has heen developed, tested and construcied
in accordance with the requirements of UL 1482, ULC 5627 and HUD
standards and is listed by Intertek Tasting Services, Portland, OR. It has
heen appraved for residential, mobile hame and alcove installations.

[ DRAFT REQUIREMENTS

This appliance is dependent upon a propetly functioning chimney for

optimum performance. 1tis a high efficiency appliance that loses much

less heat up the chimney than older appliances and fireplaces. For this

reasen it is imporiant to match the stove to the chimney. The chimney

has two functions:

1. it draws combustion air into the appliance (without air, no fuel will
burn) and

2 It exhausts combustion by-preducts. Your new Country® Gollaction
stova is what is known as a “natural draft” appliance.

The appliance depends solely on the natural draft of the chimnay system

to draw combusticn air into the unit. Draft is the force that maves air

from the appliance up into the chimney. The amount of draft in your

chimney depands on the length of the chimnsy, local geography, nearby

abstructions and ather factors. Too much draft may cause excessive

ternperaturas in the appliance {overfiring). Slow or inadequate draft

equals poot combustion and possibie smoking problems. The following

are some conditions that may contribute to poar chimney drafi:

1. A chimney too large for your appliance.

9. A chimney with not enough height fo praduce adsquate draft.

3. A chimnay with excessive height {this may atlow exhaust to cooi too
much before exiting, which will stall the rate the exhaust exita).

4. Oftsets in the venting system are too restrictive (see Chimney Guide-
linas).

Inadequate draft will cause the appliance to leak smaks into the room

through the stove and the chimnsy connector joinis.

Excessive draft may cause an uncantrollable burn or a glawing red stove
or chimney part.

Ovetfiring Damage - If the heater or chimnay connactar glows, you ars
averfiring. Other symptoms may include: Gracking, warping ar buming
out of components, plaed accessaries may turn color, stove glass may
develop a haze, which wilt not come off with cleaning.

Overiiring of a stove is a condition where excessive temperaiures are
reachad, beyond the design capabliities of the appliance. The damage
that occurs from overfiring is nat covered undetr the manufacturer's
limited warranty.

Also see Troibleshocting on Page 24,

The appliance is marely one component of a larger system. The other
equally important component is theventing system. This is necessary for
achieving the required flow of combustion air to the fire chamber and for
safely removing unwanted combustion hy-products from the appliance.
If the venting system'’s design does not promote these ends, the system
may natfunction properly. Poerly functioning venting systems may create
performance problams as well as be a safety hazard. Adraftiest should
vead greate ilvan .04° W.C. {inches watsr column) and bess than 0687
W.C. As per NFPA-211 standard (see paragraph below), the instatler
must take inta account all variahles within the installation and install the
appliance in such a manner that satisfies the draft requiremants of the
apoliance. See Chimney Guidelings helow to assist you in selecting the
proper venting system for your installation.

Emerican Nationa] Standards instituie ANSINFPA 241, Standard for
chimneys, Fireplaces, Vents, and Solid Fue!-Burning Appliances - Sse
Dralft Sectian: A chimney or vent shall be so designed and constructed
s0 develop a flow sufficient to completely ramove all flue and vent gases
to the outside atmosphere. The venting system shall satisfy the draft
requirements of the connected appliance in accordance with the manu-
facturer's instructions.

Chimney Guidetines:

= This appliance requires approximately 12 feet minimum of “effective
draw” provided by the venting system. As a rule of thumb, every 90
degrae iotal direction change in the venting witl result in a loss of
approximately 5 feet of “effective draw.” Example: If two 45 degree
offsets are used, subtract 5 feet from the actual vertical vent haight
to determing your “effective draw.” In this cass if you had 14 feet of
vertical vent, the effsctive draw would anly be approximately 9 feet
(14 ft. - 5 ft. = 9 1t.), therefore it may he necessary to add additional
height to the venting system.

= Do nat install an offset within the first two fest above the flue outlet
on the appliance.

« Inwellinsulaied and weather tight homes, itmay be difficultto establish
a good draft up your chimney. The poor draftis caused by a shartage
of air in the houss. In this situation an Outside Air Kit may need io
be instalied (See Magative Prassure Warning on Page § and Outside
Combustion Air ort Page 15).



[CHIMNEY HEIGHT REQUIREMENTS

|

]

[NEGATIUE PRESSURE WARNING .

The chimney must extend 3’ (.92m) above the level of roof penetration
and 2 minimum of 2' {&1m} higher than any roof surface within 10’
(3m} (see below). Gheck with your local building officials for additional
requivemanis for your arsa.

Less than
100 (3 m)

2 (610 mm} Min,

Figure T - Chimpey Height Regiiremeanis

To pass inspection in nearly any jurisdiction, the chimney must meet both
safety and exhaust flow requirements. The (3" by) 2 by 10’ rule applies
to both masonry and factory-built chimneys.

* Baf USA - Mational Standard, NFPA 211-iatest edition and Canads
Kational Siandard CSA B365-01-latest edition. Venls installed with 2
listed cap shali ierminale in accordance with the ferms of the cap’s
listings.

This appliance is not designed to be pperated in & negative pressure.
in very airtight hames with large kitchen exhaust fans, furnace cold air
returns, fresh air exchange systems and any other air system in close
proximity to the heating appliance may create a negative pressuie in the
same room as the heating appliance. This can create dangerous back
drafting of the stoveand chimney joints, drawing combustion hy-products
into the home. Be sure your home has adequate makeup air io eliminate
negative pressures caused by the above-mentioned sources. Outside air
connected to the appliance prabakly will not resolve such a problem &as
tha stove or fireplace insertis not the source of negative pressute. Lennox
Hearth Products accepts no liability for damages resulting from negative
prassures described here.

Ventilation Requirements - Provide adequate air for combustion. The
frash air requirements cf tnis appliance must be met within the space
where it will be installed. Ventitation is essential whan using a Solid-Fuzl-
Burning heater. In well insulated and weather tight homes, it may be
difficult to establish a good draft up the chimney (caused by a shortage
of air in the home). The lack of air is caused by many comman household
appliancas which exhaust air from the home {such as a furnace, heat
pump, air conditioner, clothes dryer, exhaust fans, firaplaces, and other
fuel huming appliances). Alsa, the combustion process of this heater
usas axygen from inside the dwalling. If the availahle fresh air delivery
inthe dwelling is insufficient to suppart the demands of these appliances,
problems can rasult (e.g. excessive negative pressure can develop in the
dwelling which will affect the rata at which this appliance can draft thus
resulting in perfermance problems). To gorrect this problem it may help
to open awindow (preferably on the windward side ofthe house) orinstall
an optional outside air kit.




CLEARANGES T0 COMBUSTIBLES -

WARNING: BE ABSOLUTELY SURE THE DISTANCE BETWEEN THE
HEATER AND THE SURFACE OF ANY COMBUSTIBLE CONSTRUG-
TION IS NOT LESS THAN SHOWH IN THE FIGURES ON PAGE 7.

Floor Protection

USA - The fioor in front and under the heaiar must he protected with
nancombustible materiat. The covering must extend 16 in front of the
door opening af the heater and 8” to either side of the door opening.

canada - The floor in front and under the heater must be protacied with
nercombustible matarial. The covering must extand 450 mm in front of
the door opening of the heater and 200 mm to gither side of the stove
hady and 200 mm to the rear or io the wall, whichever is smaller.

USA and Canada - A chimney connector / venting extends norizontally
over the floar, protection must also caver the floor under the connectar
/venting and at [east 27 (51 mm) to either side.

Alcove Installations USA and Canada - The floor profection must be a
thermally rated non-gcombustible floor protector. See Page §for details
an determining acceplable floor protection materials or hearth pads for
alcove ingtallations.

Alcove Installaiion

Clearances - In alcove installations, only 6” doubla wall connecior pipe
can be used (single wall or single wall nipe with shigld is not allowed).
Minimum alcove width between combustible materials is 52" (1321 mm).
Maximum alcove depth is 48” (1219 mm). Minimum alcove height is
80" (2286 mm).

Thermal Floor Pratection - Thermal floor protection is only required
where the stove is installed into an alcove.

Chimnay and Conneclor

Minimum 6" diamater, minimum 24 M3G black steel connector pipe with
UL103HT listed factory-built chimney suitable for use with solid fuels
of masonry chimney. Horizontal conngction not tested, refer 10 local
building codes for installation. See installation instructions for details.
Restrictions apply! Read instructions before installing.

Residential chimney systems must be from the same brands as listed
for mobile homes but connector pipe may ba double wall, single wall, or
single wall with shield as listed.

This appliance may be vented into a code-approved masonry chimney
with flue liner.

WARNING: CHIMNEY CONNECTOR MUST BE IN GOOD CONDITION AND
KEPT CLEAN. D0 NOT INSTALL DAMAGED PARTS.

All of the stove connector pipe used must be of the same brand. The
chimney that the stove pipe transitions into may be a different brand.
Other than the transition of the stove pipe into the chimnay, do Not mix
ditferent brand vent components. Install all vert companents per vent
manufacturer’s instructions.

The chimney connector shall not pass through an attic or roof space,
closet or similar concealed space, ot a floor, or ceiling. Where passage
through a wall, or partition of combustible construction is desired, the
installation shall conform o CAN/CSA-B365, Installation Gode for Solid-
Fuel-Burning Appliances and Equipment.

There must be an effectiva vapor barrier at the location where the chimney
or other componant penetrates to the exterlor ofthe structura. Follow the
vent manutacturer's detailed instructions.

IMPORTANT NOTE: See Draft Requirements and Selecting a Proper
Venting System on Page 4 to assist you in choosing the proper venting
system for your installation.

Clearance dimensions are to flue collar. If a single wall connector pipe
with shield is used, a 1 inch air space is needed batween pipe and shield.
Shield attaches to rear of stove pipe and must run from stove top to ceil-
ing. Pipe shield shalt be UL listed.

Compaonents Required For instaliations
Legs OR Pedestal Assembly.

Use all required components specified for this appliance. Do
not substitute.

WARNING: in the event that you remove the blower for any
reason, make sure a caver plate (available from Lennox Hearth
Products) is installed befare using the heater. Note: The cover
plate is not necessary if a blower has never been instalied
because a knock-out will be in piace fo act as the cover.




[INSTALLATION CLEARANCES - REFER T0 FIGURES 2, 3AND 2.

Alcove or Parallel Instaliation Llcove or Parallel Instaliation Carner Instaliafion
Alcove Depth
_Combustible Watl |48 (1219mm) MAX. —]
EANR S I | i Combustible
= By © = o ity Wail
£ gk L I T
= LI |
2 ' |
A 12
2 ﬁ‘ I
3 s o |
iove
N I
lY' < PFtlnﬁt
L ratection
Fluor/ Stove
Protection l\{sp. g Siove
Fiaor
Prataction o
Tap View ﬁ\ - ]
'+ See nate 8 i[__i |
Canals Side View Top View
Flgnie 2 Figure 3 Figure 4
USA - inches (millimeters)
PIPE INSTALLATION A BO) G@ D(Y E@ FiLe) G@4 RE 16 0 K L) o TE U
16 1238 2 1242 8 5116 16 38 5 3 16 0 84 5878 WA
3'"919‘”3" Residentiai-Vettical Vent e @) (9 (318 (200) (145) (406) (981) (1265) (838) (AOG) (0) (2134) (%495) N
1 154® 23 1@ 8 5i1A6 16 3868 54 8 16 0 84 5IB 19
3‘"9""‘"’““ Residential-With Elbow (53) (01) () (@) (@) (145 (406 ©81) (1372 (838) 406) (0) (2134) (1495) NA
1 eas 20 4z 8 416 15 asse 45 3B 16 0 84 G2 WA
Double Wall “es“’e""a'°”“‘“"""H°me""*“‘““‘"e"‘ 25y (162 (G08) (267) QUO) (119) (381) (88 (16 () We) (1) (213 (461) NA
. . . 1 648 2 14 8 416 5 3858 3 16 0 8 S5Mp 10
Deuble Wall Residential or Mobile Home-With Etbow (254) (152) (533) (202) (200 (119} (381)  (981) (838) (a0} (0} (2134) (1451) N/A
i 13 eag 2z 13 8  NA  NA 3858 16 b NA NA
Double Wall Alcove-Vertical Vent (90) (38 (73 (@0 (00 NA  NA (1) (1219) (838) (406) (O) NA  NA
CANADA - inches (millimeters) -
PIPE INSTALLATION D A@ BO) C@B DO EM FOA GEH HE IO @ K@ LE M e U
. o © 1238 22 +r 8 54146 16 4 53 4B 18 B B4 5878 WA
Single Wall Residential-Verfical Vent ) (14 (9 (ot 200 (45) g 2 (146 (108) (t50) (200) (2134) (1495) NiA
Single Walt Residential-With Elbow 19 1538 28 13z 8 &8 16 4 s 448 18 8 & 5878 19
) @) Es) @ (20 (M5) (e (1285) (1422) (106) 50 @) @1 (%) (489
T seie 20 tdn 8 anns 8 &1 &1 418 1 8 w52 NA
Doutle Wali “es'“'e“"a'"’M“h"E““““""‘"“‘“a"’B"‘ () (o) e Qe (o) (1Y GEn ey (199) (o) @50) @0 @13 (1460 N/A
R . e P R R B 8 8 s5MR 10
Doble Woll Residential or Mobile Home-Wi EIbOu (559 11g0)  (533) (203) {200) (119 (361) (1189) (1183) (1045) ds) o) (1) (o) (258)
. e ean maAp Taae 8 N NA 4 50 4B 18 8 T2 WA N
Double Wall Alcave-Vertical Vent 30 (38 G77) (¥1) (200) NA NA (125) (1270) (1045) (450) (200) (1829) WA

Foolnates: 5-
{- These dimensions to the stove body are for reference

only. Actual distancas should be maasured fram the
stove’s flue colar.

Minimum noncombustible nearth pad dimensions.
Clearances to connecior pipe shall be measured from

the flue collar of the stove.

Not applicable to alcove instaliations.

In carner applications, when Installed al minimum
hack wall ciearances, the requirad floor protection
is dimensionad off the back plane of the stove,
therefora the floor protection required off the
back corners (at a 45 degree angle) only needs 10
axtand to tha wall, This situation wilt only oceur in
CANADA installations.

6- Reference dimension only, to assist in planaing the
instaliation.

7- Measurad from front of floor protection to the front of
firebox.

8- USA=8" {200mm) from door opening, Canada=8"
{200mm) from sides and back of unit.

NOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT TO SCALE.
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ALCOVE INSTALLATIONS - FLOOR PROTECTION =

When the Grandview™ 230 is installed in an Alcove, the floar protection
must be a thermally rated non-combustible floor protecter meeting or
axceeding a thermal rating of k=.47 or equivalent with a listed thickness
of 1/2* (12.7 mm) minimum in the USA and Canada. Tha thermal profec-
tian must extend 16” in front of the heater and 8” to each side (msasured
from the daor opening).

Using Altarnate Material &s Floor Protection

The floor protection ar alternate material used &s a floor protector must
ha constructed of a durable noncombustibie material having an equal or
hattar thermal conductivity value (fower kvalue) of k=47 BTU/INFT2 HR
°F or a thermal resistance that equals or exceeds r= 2,13 HR °F FT2 I/
BTU with a minimum thickness of 1/2”. With these values, determine the
minimum thicknass of the alternate material required using the formula(s)
and shown in Table 1.

HMaie: Any noncombustible material having a minimum thickness of
1/427(12.7mm) whose k valve is less than 47 or whose r value is more
than 2.13 is acceptable. If the alternate material used has a higher k value
or lower r value will require a greater thickness of the material used. In
some cases, if the k valug is less or the r vaiue higher, a thinner material
may be used.

Msthods of defermining Hloor proteciion equivalents:

To determine the thickness required for the alternate material when
either the "K™ value or " valug is known, use either the & formula or
formula.

Example: 1f Micore 160 Mineral Fiker Board is to be used for the
flaar protection, how thick must this material be?

k, = ¥ value per inch of alfernafe material

ry = I value per inch of alfernate material

T, = minimum thickness required for alternate mele rial
T, = standard thickness of the alternate material

k_=k value per inch of listed material
r_ = r value per inch of fisfed material
T, = minimum thickness of fisted material

Nota: RAn asterisk "*" indicates, it Is a value taken from Table 7.
Using the ¥k formula:

k formula:

Minimum k-value (par Inch} of Specified min.
thicknessof =  alternate maferial (k,} X thickness
alternate k-value (per inch) of listed
material (T,) of fisted material (k) material (T,)
T, (inches) = Kt X T

47
Tu(inches) = *.35 X 50"

= AT
.312 (inches)= 745 X 5"

Answer - The minimum required thickness of the Micore 180 is .372"
therefore round up fo nearesi standard thickness available which is
3/8” (.3757)

Usina the ¥ formula:

iinimum +yalue {per inch} Specifiad min.
thicknessof =  of listed malerial X thickness
aiternaie rvaie (per inch) of fisted
material of alternate material material
Tylinches) = f b T
rM

T, (inches) = *2.13 X .5e"

*2.86
312 (inches)= 745 X 50"

Answer - The minimam reguired fhickness of the Micore 168 is .372"
thersfore round up Io nearest standard thickness availabie which is
38" (3757}

Lisfed Material
k (pex ingh) | r(per inch) Listed Min. Thickness
Listed Material .47 2.13 12" (50"
¥ I T,
*= pnproved Alternaie Materials for Floor/Hearth Protection
Alternative Materials Tnarmal Values Minimum Ehickness
(rounded to nearest 18 inch)
% {perinch) | ¢{perinch} Min. Thickness
Ky M M
Kaowaa! M Board 47 2.13 5o (12"
Micore 160™ .35 2.86 37 (3/8")
1.8 Gypsum
Micore 300™ .46 217 A9m (1727
U, 8. Bypsum
Durock™ Gement Board 1,92 .62 2.04"{2-1/8")
U.8. Gypsum
Hardihacker™ 1.95 51 2.07" (2-1/81)
Hardihacker 500™ 2.30 43 2.45" (2-1/2")
GuMured Stane Hearth- 2.82 .35 3" (3"
stong™
Wonderhoard 3.23 31 3.44" (3172
Super Firetemp M 61 1.64 65" (3/4")
Johns-Manville
Super Firetemp L .54 1.85 57" (5/8)
Jokns-Manville
Face brick 9.00 il 9.57" (9-5/8")
Common hrick 5.00 .20 5.32" (5-3/8")
Cement mortar 5.00 .20 5.32” (5-3/8™)
Ceramic tile 125 .08 13.30"(13-3/8%)
Marble -1 ~.09 11.70° {11-3/4")
Table 1 - USA AND CANADA REQUIREMENTS

**  If the hearih extension material{s) that is intended io be used is NOT
fisted on Table 1, the malerial can still be used if ihe material(s) is non-
combustible. However, the manufagiurer of the material must provide
either the listed k-vaiue per inch or r-value per inch with listed thickness
s0 Ihat the minimum thickness required for the hearth can be calcilated
{per insiractions here or as specified in the NFI Cerlification Manuals).

Note: Also see NFI {Naljonal Fireplace Institule) Certification fianvals show-
ing other acceplable calenfalion methods and acceplable alternate malerials
which can be used.




 SPECIFICATIONS - GRANDVIEW™ 230

Product Reference information
Lai. Mo. Description Ship. Ship.
Weight Valume E‘%
HB334 Grandview 230 Wood-Buring Stove 385 Ih, 20.09 cu. it ﬁ;@;
o
o3
Holes: 5 ;%
o Dimensions shown are approximations only (+/- 1747} “Em:é
= Diagrams, ilfusirations and photographs are not to scale — consuit installa- ety
tion instrictions. Product designs, materials, dimensions, specifications, €3,
colors and prices are subject fo ehange or discontinuanca without notice. L
e Approved for residential, manufactured home, and alcove instailations.
e Optional Kits Available:
Door Trim Kit
Blower
Outside Air Kit
fouvers
Legs (choice of thres styfes)
Pedestal
Ash Drawer for legs or for pedesial 5
& Square-foot healing capacities and burn times are approximations only. ”,3%,
Actual performance may vary depending upon foime design and insufa- S

ilon, ceiling helghts, climate, condition and type of wood used, appliance ]
iccation, burn rate, accessories chosen, chimnay instaliation and how the
appliance is operated.

Stove Pipe Biameler
Single Wal} or Bouhle Wall g7 (152 mmj)

l.ag Length 16" W x 18" O Max.
{406mm W x 457mm D Max.)
Firehox 17" Wy 19" D x12-3/2” H Max.
{432mm W x 483mm D x 318mm

g Er g wapned ﬁenﬁr&f\

H Max.) Yolume = 2.3 cu. it

Giass Viewing Arga 16-1/2" W x 11-5/16" H
{419mm W x 287mrm H)
EPA Test Laad: 28,200 BTus/hr.
Card Wood: €& 76,000 BTUs/hr.
Maximem Buin Times €8 12 hours
Healing Capacity € 1200 to 2208 sg. il
EPA Grams Per Hour 3.6 gr/hr
EPA Phase ! and Washington State Approved
g
¢
The Grandview™ Model GV230 woadstove ;
is safety listed with the following agency: szart ¥
i
« Intortek, Tested to UL 1482, ULC 5627 Intertek !
WWIN # 20551
N

25-1/8”
) {633mm) >
- |

&
{152mm)
h, L

1
24-3/47
(629mm)
26-5/8”
(676mm)
L4y
o
3
o I 8-9/16”
oo l"‘“_"'— (167mm)
g
S e
23-3/4"
AR _(BIJSI;,HH) "]
C ~
, 21-515"
Figure 5 B (ga?,r;ﬁn i

(‘2‘,;?’;&) Pedestal
| 1612 357
{419mm) (889mm)
Legs

Olympic 33-1/2" (851mm)
Coastal 32-1/2” (826mm)
Lakeview 32-13/6" (833mm)

23-1/8” N
{587mm) ‘

MOTE: BIAGRAMS & ILLUSTRATIONS ARE NOT TO SGALE.
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Singia Wali Pipe
Hsing 67 Diameter Singie Wali Gonnecter Pipe

INSTALL VENTING SYSTEM PER VENT MANUFAGTURERS
INSTRUCTIONS!

Chimney

/Terminatiun
Cayp
%mrm
sllar
Roaf fi

Geiling Suppait

K_/ / Assembly

{Jg G‘,Q_;__ﬂ__‘_._
VAT

-

T~ 7 T\J,)

Single wali stove pipe
must nol pass through
attics, classls, walls or
ceilings. It is used to
connect this appliance
to a factory huilt ar
masonry chimney.

Fasten each stove pipe
cannection with at 1east
3 sheef metal screws.

6" x 24 24-gage
black steel or 26

WL/ Ii Chimney
Gonnector
gage blued steel

single wall ipe 3

Fasten stove pipe fo
flue collar with 3 sheet

matal screws.
} I

-

[

Floor
Proieclor

ANH S

[ |

X ¥ X
Figure 6 - Typical Installation

Using 6”

INSTRUGTIONS!

Shown with Tubinox™ Sfainfess
Sieel Liner componenis {see Page
29 for ortiering information)

STAINLESS STEEL LINER

Diameter Rigid Stainless Steel Liner

NSTALL VENTING SYSTEM PER VENT MANUFACTURERS

Chimney
Termination
Rain Cap

Flashing

Length
Masonty

Adapiar \

Q

o,

=

80° Tee

oy

Floot
Pratector

N

W

s

Figure 7 - Connecfed {o a Masoniy Chimnay

YOUR CHIMNEY INSTALLATION MUST COMPLY WITH LOCAL

BUILDING AND FIRE CODES.

MOTE: IIAGRAMS & ILLUSTRATIONS ARE NOT TO SCALE.




CHIMNEY INSTALLATION

= [nstall chimney as per manufacturer's instructions. Same brands of
pipe may require removal of the spacer ring in the flug collar.

« Al horizontal runs of pipe should be as short as possible and are
required by NFPA No. 211 to have an upward pitch or rise inthe same
direction the smeke travels of no less than 1/4" to the linear foot. The
connector pipe must megt minimum clearances in any direction to
wails or other combustible matariais, it must attach o a listed double
wall metal chimney at least 67 in diameter or to a masonry chimnay
with a flue passage of at least 48 square inches.

e it is required that a chimney connectar pipe not extend further than
the inner wall of the fiue when it is connected to a masony chimney
and that it either be camented to the masanry or be instafled without
cement in a thimble connected to the masonry wall. When the
connector is inserted into a thimble, the joint must be tight enaugh
so that it will not be dislodgad in normal use. Install connectar at
no less than the migimum clearances from the ceiling when using a
00-degree elbow to pass through combustible constructions.

+ Chimney connactor pipes should never pass thraugh a floor, ceiling,
fire wall, partition, or combustible canstruction of any type unless
certain precautions are taken. The best method is to use a listed
thimble and a listed chimnay in accordance with the manufacturer's
directions. NFPA No. 211 gives approved methods for passing a flue
pipe through cembustible constructions (ses Page 12).

Manufacitred Home Insiailaticns
(ref. Figure 8)

This appliance is approved for instaliation into a manufactured
{mchife) home.

installation shouid be in accordance wilh the Mohile Home
Construction and Safety Standard, Title 24 CFR, Part 3280 (in
Canada CAN/CSA 2240 MH), or, when such a standard is not
apglicahle, the Standard for Mchife Home Instaliations, ANSI
A225.1.

ANl mohile hame installations require an outside air kit (see Page 28 for
orderinginformation). The stove mustbe sacuredtathefloorand grounded
to the chassis of the mobile home (see Page 74for detaited instructions).

WARNING: DO NOT INSTALL IN SLEEPING ROOM OF A MOBILE
HOME.

CAUTION: THE STRUGTURAL INTEGRITY OF THE MOBILE HOME
FLOOR, WALL AND CEILING/ROOF MUST BE MAINTAINED.

Appraved Chimney™® - Your stove is approved for use with Class A, UL
103 HT {U.S.) / ULC-5629 (Canada) Listed Residential Type and Building
Heating Appliance Chimney {HT chimney - 2100° Fahrenheit) and double
wall connector pipe from Security Chimneys™.

Clearances to cannectar shall be measured from 6" flue cellar. Restrictions
apply! Read instructions befare insialling.

YOUR CHIMNEY INSTALLATION MUST COMPLY WITH LOCAL
BUILDING AND FIRE CODES.

* Other approvad chimney brands are Jakes Fvans/GSW, Dura-vent,
Metal Fab, Ameri-Tec, Matalbestos and industrial Ghimney (1CC).

Double Wall Fipe

Using 6" Diameler Type L-Vent Gonnesior Pipe
Mabile (Manufaciured) Home Installaiion Shown

INSTALL VENTING SYSTEM PER VENT MANUFACTURERS

INSTRUGTIONS!

Mabile home instaifations

refuire a spark arrestor at the

chimney termination.

Tarmination Cap
with Spark Arrestor

o
>

Ramave, if mobiie
home is transporied

3 Feel (0.9M1) S
el {U. ollar
Minimum o
l / : -~ Flashing
. Suppart
Fasten each sieve pipe Box
connection with at least
3 sheei metal screws.
All maohile homia
Minimum of instaliations require DYL Close
£ (Glearante

12-15° {3.7-4.6M)  a@n ouiside air kit (see
;’:;ge Zﬂttur)urd?jring

infarmation) an

a stable drafl. the stove must he

secured to the floor

and grounded to the

mabile hame chassis.

of Flue to achieve

Flaor
Peoteciot

B S

Fasten stove pipe ta
flue collar using 3
sheet metal screws.

Connector Pipe

—

Secure ta floor per
instructions en Page 14

ChasZ}; Install Outside Air
Kits per instructions

on Page 15

Figure 8 - Typical Installation

Grounded te Steel Ghassis
using a #8 AGW copper
wire or equivalent.

Floar

N\

NOTE: DIAGRAMS & ILLUSTRATEONS ARE WOT TO SCALE.

Safots angd .@ﬁﬁﬁmg
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Chimney Connector Systems and Clearanges from Combustible

Walls for Residential Heating Appliances (NFPA 211) Refer fo System A Minimum chimnay clearance ta rick

Figure 8 ” and comhustibles 2 in. {51mm)
o<

System A, Minimum 3.5 in. (30 mm) thick brick masonry wall =TT I Minimum clearance
framed into combustible wall with a minimum of 12 in. {305 mm) i 12 in, {303mm)
hrick saparation from clay linerto combustibles. Fireclay lingr {ASTM
G 315, Standard Specification for Clay Flue Linings, or squivalent}, T ]r -
mirimum5/8 in. (16 mm) wall thickness, shell run from autersurface L ) : )
of brick wall to, but nat beyond, the inner surface of chimney flue “ c";I‘L‘:“V a Chimney
linar and shall be firmly cemented in piace. : Fire clay
Clearance: 12 in. {305 mm) 7 EIMZI‘;:II?H"?[IBEmm} Masonty chimney L= finar

1a combustibies consirucked to NFPA 211

Syster B. Solid-insulated, listed factory-huilt chimney length of the
same inside diameter as the chimney connector and having 1 in. System B Minimum Chimney Clearance from Masonry to Sheet Steel
{25.4 mm) or more of insulation with a minimum 9 in. (229 mm) air e Supports & Gombustibles —2 in. (51mm)

space betweenthe outerwall ofthe chimney lengthand combustibles. \ l gn:: &'33333%"
Tha inner and ¢f the chimney length shall be flush with the inside of | actaryBuill ’;‘;,“;”J{;?,'f WE =& Chimney
the masenry chimney flue and shall be sealed to the flue and to the . chimnayLength  Coment A Canneciar
hrick masonry penetration with non-water-soluble refractory cement. o —_.
0 g Ghisney Length

Supporis shalt be securely fastened to wall surfaces on all sides. @)- F];;‘;I";!;'me"ﬂ\ o Glinsey
Fasteners between supports and the chimney tength shall not pen- _ - Inside of Flue Nis. Paris to
etrate the chimney liner. ll } Alr Space - 8in. Chimney Attach

) , (228.6mm) Min. flue Conneclay
Clearance: 2 in. {228 mm) Masoney chimmey / | Soidlnsutated

o constructed i NFPA 211 / Ié's.tﬁ%?m"
System C. Sheet steel chimney connector, minimum 24 gauge [C.024 iraot Sice Sunport v
in. {0.61 mm)] in thickness, with a ventilated thimble, minimum 24 aet Steel Supports
gauge [0.024 in. (0.61 mm)] in thickness, having twa 1in. (25.4 Svetom G
mm) air channels, separated from combustibles by a minimum of 6 S chimney clearance 1 shoet—
in. {152 mm) of glass fiber insulation. Opening shall be coverad, and sieel suppovtrs and combustibles o ]
thimble supported with a sheet steel support, minimerm 24 gauge 2in. (51mm) ] [y 2 Rir channels, Each 1
[0.024 in. (0.61 mm)] in thickness. iz e
Supports shall be securely fastenad o wall surfaces on all sides and Chimney
shall be sized tofitand hold chimney sectien. Fasteners used to secure *a Conngctor
chimney secticn shall not penetrate chimney flue finer.
Clearance: 6 in. {152 mm) cnimney 9] % }
2 Ventilated Air flue  HI 1414

System D. Solid-insulated, listed factory-built chimney length with ?‘:ﬁ"'(‘ze;sﬁﬂ:) Masonry chim“eyw—l\ \
an inside diameter 2 in. (51 mm) karger than the chimnay connactor Construction of  constructed o NFPA 211
and having 1 in. (25.4 mm) or mare of insulation, serving as a pass- Sheet Steel Shest Stee) Supporis
through for a single wall sheet steel chimney connectof of minimum
24 gauge [0.024 in. {0.61 mm)] thickness, with a minimum 2 in. Sysiem D Minimum chimney clearante ta shaet steel
(51 mm) air space between the outer wall of chimney section and supports and combustibles 2 in. (1mm}

combustibies. Minimum length of chimney section shall be 12 in.
(305 mm). Ghimnay section congenttic with and spaced 1in. {25.4
mm) away from connector by means of sheet steel support platas
on bath ends of chimney section. Opening shall be covered, and
chimney section supparted on both sides with sheet steel supporis
of minimum 24 gauge [0.024 in. (0.61 mm)] thickness.

sneet Steet
Supporis

Min, Clearance
2 in. {51 mm)
11n, {25.4 mm)
Frrrrrzy alr space ta
chimney length

Chimney
Saction

Chimnay
Cannectar

Supparts shall be securely fastened to wall surfaces on all sides and

shall be sized o fitand hold chimney section. Fasteners usedto secure - 2 Chimney length
; : i ; ir Space - 2 in. ] A

chimney section shall nat penetrate chimney flue liner. (51mmj Min. Sheet Steel Supports

A Masanry chimngy
Clearance: 2 In. (51 mm) constructed to NFPA 211

Ghimney connectoy

Additional requirements:

1.Insulation material used as part of wali pass-through system shali he
of noncombustinle matetial and shall have a ihermal conductivity of
1.0 Biu-in./hr-E - °F {4.88 kg-cal/hr-m? - °C) or less.

2. Al clearances and thicknessas are minimums; larger clearances and
thicknesses shall he permitted.

3. Any material used Lo close up an epening for the eannectar shall be of
noncombustibie material,

A_A connecter to a masanry chimney, excepi for System B, shall extend
in ane continuous piece through the wall pass-through system ant the
chimney wall 1o the inner face of the flua liner, bt not heyend.

NOTE: DIAGRAMS & ILLUSTRATIONS ARE MOT TQ SCALE.

Figure § - Chimney Conneclor Systems and Clearances from Combusiible Walls




LEG INSTALLATION

[ PEDESTAL INSTALLATION

Residential and Maobile Homas
(Tieing down and grounding are raquired only in mabile hormes)

Open all cartons, if any and remave the contents upon receipt and check
for any damaged or missing parts. I there is hidden damage, natify your
freight company or L.ennax Hearth Produsts dealer immediatsly.

CAUTION: Wear gloves during Insialiation in case of sharp
edgas on the stove.

Leg Instaliaiion

1. Carefully piace stove on it's back. Be careful notto scratch the stove,
use a piece of cardboard or carpet to protect the hack of the sfave.

2. Using a 9/16” wrench or socket remove the balt in each of the four
corners along with the attached shipping brackets.

3. Remove legs from the packaging and using the bolts and washers
that come with the legs install each leg in each corer with one bolt
and one washer.

4. Beforethelsgs are fully tightened down make sure thattheyare aligned
cotractly to mateh the front and side planes of the stove.

5. The stove can now be set up on the legs making sure that ali baffle
noards and bricks are set back in place. Theseitems may have shifted
when the stove was placed on it's back.

6. Ifitis necessary to lavel, secure, of ground your stove, use the holes
in the bottom of the leg for those applications. To level the stove use
leg leveling kit (P/N H8407) or leveling pads P/ H7638). Level by
adjusting the bolt or leveling pad down on each lag that is not in full
contact with the hearth or surfage below that the stove in located on.

|

8

Figure 18

=4

Residential and Mekile Homes
(Tieing down and grounding are required only in mabile homes)

QOpen all cartons, if any and vemaove the contents upon receipt and chack
for any damaged or missing parts, If there is hidden damage, notify your
freight company or Lennox Hearth Products dealer immediately.

CAUTION: Wear gloves during instaliation in case ai sharp
edges on ihe stove.

Pedestal Installation

1. Remove the heater from the carton, if packaged, upon receipt and
check for any damaged or missing parts.

2. |nstall the 10-24 screws included with the pedestal kit to the bottom
of the stove as seen in Figore 11. You will need a 5/32” alien wrench
to comyplete this.

3. Garefully place stove on it's back. Be careful noito scratch the stove,
use a piece of cardboard or carpet to protect the back of the stove.

4. The pedastal will have key hale slots that line up with the screws that
were placed in the hottom of the stove. Carefully install pedestal an
the Installed screws with the open end of the pedesial towards ths
rear of the stove.

5. Assuring that the pedestal is placed corvactly in slots then tighten afl
5iX SCrews.

6. The stove can now be sef up an the pedestal making sure that all
haffle hoards and bricks are set back in place. These fiems may have
shifted when the stove was placed an it's back.

_ When insalling a pedestal on this stove you MUST plug the one leq
mounting bolt hole, located on the hottam of the stove in the front laft
corner, with the bolt that was used to mount the shipping legs. FAIL-
URE TO INSTALL THIS BOLT PROPERLY WILL RESULT IN REDUGED
CONTROL OF THE STOVE'S COMBUSTION SYSTEM!

=

You MUST piug
this ong leg
mounting balt.

hale. Read Step
7 ahave.

Figure 11

HOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT 7O SCALE.
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RTTAGHING STOVE T0 MANUFAGTURED HOME FLODR |

® Stove Back

Leg Tie Dawn Kits (Manufaciured Imohilel Homes)

Grder:
H7665 Leg Tie Down Kit, Coastal and Lakeview | egs
H5308 Leg Tie Down Kit, Olympic Legs

ATTACHING STOVE TO MANUFACTURED HOME FLOOR

THE STOVE MUST BE ATTACHED TO THE FLOOR AT NO LESS THAN

Tie Down Holes
TWO POINTS

Figure 12 - Securing Pedesial fo Flpor

Pedestal

Locate the two holes on the back of the pedestal (Figure 12). Secure the

padestal to the floor using two field provided 1/4” screws.

Lakeview and Coasfal Legs

Connect the balt down bracket to each leg using kit (P/N H7665) screw
as shown in Figure 3. Secure the leg bracket to tho floor using one field
provided 1/4” bolt.

Diympic Legs

Connect the bolt down bracket to each leg using kit (P/N HH308) screw

as shown in Figare 14. Secure the leg bracket 1o the floor using one field
provided 1/4” sorew.

Figure 13 - Securing Coastal and Lakeview Legs to Floor

=

Figure 14 - Securing Olympic Legs o Floor

14 NOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT 70 SCALE.



OUTSIDE COMBUSTION AIR KIT INSTALLATION =

Duiside Air Kils

Order:
Te1 P/NUZIAD Outside Air Coupler Kit (connects oltside air ducting, UZ3, to
stove)

AND
4 ea. PN UZI Qutside Air Ducting Kit {includes 4" insulated flax x 10" lang}

An outside air kit is required in Manufactured (mobile) Home installa-
tions. For residential instailations, check with local authorities having
jurisdiction in your area, it may be mandatory.

Ouiside Air ¥it Coupler

To install the outside air kit coupler onto the stove, line up the “V" notch
in the coupler with the “V* notch in the apen an the bottom of the stove.
Push and twist 5o the rollad edge catches the bottam of the stove and
continue turning full 360° to lock the coupler in place.

Through the Wall Gutside Air Kit Installation
(refer to Figures 15, 16 and 17)

The outside air assembly may be installed according to the following
requirements:

A) Duct length should be kept to a minimunm.

B) The air intake register must nct be installed more than ien (10) feet
(3050 mm) above the base of the stove.

(%) The fresh air must come fram ouisids the house. The air intake must
not draw air from the attic, from the hasement ar garage.

D) The air intake should be installed where it is not likely to be blocked by
snow or exposad to extreme wind and away from auiomobhile exhaust
fumes, gas meters and other vents.

E) The duct and register may be installed above ar helow floor level.

- Make a 4-1/4” (110 mm) hole in the outside wall of the house af the
chosen location. From outside, place the outside air register in the
hole (open side down) and fasten the register to the wall, with screws
as shown (see Figure 17).

- Install the coupler onte the existing collar on stove {see Figure 13).

- Aftach the duct to the coupler on stove (see Figure 16). Using the
aluminium tape provided, wrap the tape around the joint between the
flaxible duct and the air infet.

]
Coupler (aftached to
AMumingm gxisting coliar)
Tape ~<— Guct
I ——
i X X
Figure 16 - Ouiside Air Connection to Sigve
INDOORS QUTDOORS
Algminum Tape
Ouisids
iniake
i
|| Screw
I
Opening
Facing
Duct Gown
Wail

Figure 17 - Through the Wali, Outside Air Termination

Manufactured Home Through the Floor Qutside Air Kit Installa-

tien (refer to Figure 18)

UZIAD Ouisids Air Coupler

Figure 15

-7!-_-&-7

oo
Coupler (attachsd to
Aluminum existing collar)
=
Tape e Dust
— R] M — &
=

Figure 18 - Manufactured Home instaliation

S SAUIT S J JU § ). Jren Kcﬂfg?&? apgd ﬁﬁﬁﬁ?ﬁh

HOTE: BIAGRAMS & ILLUSTRATIONS ARE NOT TG SCALE.
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[BRICK AND BAFFLE INSTALLATION

CAUTION: Wear gloves during brick installation in case of
sharp edges inside the stove.

WARNING: IF THE BRICKS ARE NOT INSTALLED EXACTLY AS

SHOWN BELOW, THEY COULD FALL OUT OF PLACE DURING
REFUELING OR BURNING OF THE STOVE CAUSING SERIOUS
WLUJURY.

1. Instafl firebox bottom brick spacers an both the leit and right side of
firebox. The brick spacers arelocated inthe package with the manual.
Assure that brick spacers are pushed to each side untll they are in
full contact with the firebox side on each side.

9 Install brigk #1-20 in the numbered sequence shown in Figure 18.

3. Brick's 13 and 14 will be located between ine steel firehox and rear
hattie hoard (already installed).

4. Once all bricks are instalfed confirm that the already instalied baffle
hoards are in there correct location and resting an the secondary
burn tubes.

Firebox Brick Layoui as

Letter A& Brick Are Full Size

Viewed from the Frant
13-A

4" (228mm) Lang ¥
4-/27 (114mm) Wide x
-6/16” (33mm) Thick

14-A

11-A

1-A

2-A

Figure 18

Rack Baffie Board Front Baifle Board

T

8.5"
Back Baffle Board {165mm)

l

Front Baffle Board 1.7
(196mm)

¥

Figure 21 - Baffle Boards

NOTE: BIAGRAMS & LLUSTRATIGNS ARE HOT TO SGALE,




[FoR MOBILE HOME INSTALLS:

| [POSTINSTALLATION CHECKS

;E Be sure the stevs is propetly grounded

Be sure ihe stove is properly szcurely
fastened fo the floor

Be sure ihe oulside air veni is frae of -

ohstructions and has a mesh soreen inpiace

FGR YOUR GWN PROTECTION AND INSURANCE PURPOSES,
HAVE YOUR CHIMNEY AND CONNECTOR PIPE INSTALLATION
INSPECTED BY YOUR LOCAL BUILDING CODE AUTHORITY OR
FIRE MARSHAL BEFORE STARTING A FIRE IN YOUR STOVE.

Checl that all chimney pipe joints are
secured and instafled according 1o the
manufacturers instruciion.

If used, make sure the ouiside air kil is
property instailed and unobstrucied.

Make surehe legs or pedestal are seturely
fastened 1o the stove.

Doubke check all stove clearances.

Be sure bricks and baffle boards are
praperly instaiied.

If piated accesscries are used, be sure
surfaces are ciean priorlofiring the stove.
See Page 16

NOTIFY YOUR INSURANGE COMPANY.

P2 o pntenry Brmodem fimiing ﬂ‘;zfgfv agied é}?eﬁﬁmf\
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| PAINT CURING

Ifyour stovs has plated accessories, be suretoclean it with a housshold
type glass cleaner and a very soit cloth to remove any fingerprints and
vesidues prior to the fivst fire and hefore any fire if the plated surfaces
have heen handled av soiled. Do nof close the door tightly during the
“Burn-in Period.” Alsa, open the door irequently (every 5-10 minuies)
ic keep the gasket from adhsring to the suring paint. Ventilais the
heuse well during these first firings as the paint gives off carbon dioxide
and unpleasant odors. It is recommendad that persans sensitive ta an
imbalance in ihe indoor air quality avoid tha stove or fireplace insert
during the curing pracess,

Your new Grandview™ 230 is painted with a high temperature paint that
curas during the first few firings. We recommend thatyou put your stove
orfireplace insert through a ragimen of three burns. The first two should
tastfor 20 minutes each at 250 degrass (the stove or fireplace Insert should
he allowed to cool complately between each burn). The third should be a
burn of at least 450 cegrees F. for 45-60 minutes. The paint will become
soft, gummy and emit nan-toxic smaoke during these burns. During these
firat burns, open the appliance door frequently o halp prevent the door
gasket from adhering to the appliance. After the stove or firaplace insert
cools down for the third time, the paint will harden. DO NOT BUILD A
LARGE ROARENG FIRE UNTIL THIS CURING EFFECT IS COMPLETE
OR YOU MAY DAMAGE THE FINISH OF YOUR STOVE. Spray can
touch-ups should be done only with a high temperature stove paint (cat.
no. H8159), available from all Lennox Hearth Products dealers.

' BURN-IN PERIOD |
Plaase be patient with the heat output of your stove or fireplace insert for
the first few weeks. The steel will go through a curing process that elimi-
nates moisture, which is deep in the steel and firebrick. This moisture will
reduce initial heat ouiput of yaur stove or fireplace insert and may make
it difficult to start. (B0 NOT OVERFIRE THE STOVE DURING THIS
PROCESS. {F THE STOVE OR CHIMNEY BECOMES RED, REDUCE
THE AMOUNT GF AIR ENTERING THE STGVE IMMEDIATELY).

GPERATING HINTS "~ | ]

1. Burn only dry, well-seasoned cord wood. [n some states it is illegal
to burn wet wood or anything ather than clean, dry wood products,

2. Your stove or fireplace insert is designed to operaie with the door
closed! Operate only with the door shut tightly at ail times except whan
loading woed and possialy on start up to establish a draft. Never leave
the unit unattended while the front doar is opened.

3. DO NOT contact ar move the baffle boards while foading wood. Oc-
casionally check the baffle to assure thatthe boards are in there correct
location.

4. CAUTION: THE DRAFT CONTROL MUST BE FULLY OPEN BE-
FORE OPENING THE DOOR TO AVDID POSSIBLE COMBUSTION
FLASHII (Ignition of hot volatile gases as the door is opened).

5. Feeding excassive amounts of fuel to the stove or fireplace insert
should be avoided. it is important to supply it with sufficient draft
and fuel to maintain a maderately hot fire. If, during overnight burns,
heavy creosote deposits develop insice your stove and an the doaor,
the draft is set too low - review your burning habits!

DOOR GPERATION . &

Do not operate the appliance with the door open or ajar other
than possibly during starl up fo creale a draft {Do not leave ihe
unit unatended while the frant docr is slightfy epen during stari
up). Operating the appliance with the daor open aiher than in
initial stari up il needed will produge extreme lemperatures
within the appliance. Damage caused fram over-firing is nef
covered under the manufacturers limited warraniy.

A WARNING
areful not 1o abuse door assembly by striking or
slamming it. “If the door assembly or glass is hroken or
‘damaged, they mus be replaced with factory original
-paris hefore heater can be safely operated. Use only !
components provided hy the manufacturer as replace-_

Opening Doot - Lift
handle and putl to
open door

Closing Door - Hold
handle lifted, swing door
closed then push handla
down to engage latch

Figure 22

MOTE: DIAGRAMS & KLUSTRATIONS ARE NOT TO SCALE.
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1. NEVER USE FLAMMABLE LIQUIDS TO START OR REKINDLE

A SOLID FUEL FIRE!

2. Fully opan the primary draft control by placing draft control {wood
handle located on left side of the stave) in the highest pasition. This
controf determines the amount of air entering the stove. Lowering
this control reducas the burn rate of the stove. Foryour convenience,
the contiol is markad with five positions to assist you in obiaining
repeatabie burn rates.

3. Place a small amount of crumpled pager in the frant of the firehox
and cover it with a few pieces of kindling.

4. Light the paper and allow sutficient time for the kindling to become
fully engulfed in flames. You wilt now close the wood units front door.
vour wood units front door may or may not need to be feft slightly
open during this start up process, this depends on the stove modsl
and the amount of draft present.

5. When operaling any wood burning appliance, it is important to
became familiat with haw ihe dampet canirol affecls heat output
and the overall iemperature of the appliance. A stove thermom-
eter can be a helgful tool to help ensure you are nat over-firing
yeur appliance and it will alse ensure yol are hurning fuel at a
vate ihai is most eificient. Place a stcve thermometer on the top
af the appliance as shown in Figure 23, Maoniter the fempera-
ture every 15 minuies ar so until you hecome mare familiar with
your appliance. Glose the damper ait the way down if you begin
to reach 500 degrees, ag this is a sign that you are operating
vour appliance at toa kigh a temperature.

[ STARTING AND MAINTAINING A FIRE

Magnetic Thermometer
{recommended)

High Burn . ¢

Medium Burn (j‘

Low Burn

Figure 23

D0 NOT LEAVE THE STOVE UNATTENDED WHILE THE FRONT
DOOR 1S SLIGHTLY OPEN.

A e e e e ——————e

CAUTION: Do Not alter the adjustment range of the draft conirel
for increased firing for any veason.

Gperaie onty with fuel door and ash drawer closed. Maintain
all seals in good condition. Do not operaie with broken giass.

Piace 2 small
amoiint of
crumpled papet
in the front of the
firebox

Cover paper with
a few pieces of
kindling

Figiire 24 Light paper

SEE MAINTEMANGE SECTIGN FOR GLASS CLEANING GUIDELINES AND
TIPS FOR KEEPING THE GLASS GLEAN (PAGE 24).

6. Once kindling is burning weil, largar pieces of wood may he added,
then the daor should be fully closed if there was the need to keep it
slightly open during start up.

7. For best results, use smaller pieces of wood to get the stove of
fireplace insert tsmperatura very high hafore loading larger wood
for sustained burns. I necessary, crack the doar to allaw ignition of
the fual charge. Now you can add larger pieces of wood and after
several minutes of igh burn, set the left control for the desired heat
output. Check the exhaust in about 15 to 20 minutes {see Figure 26).
Large amounts of smake indicate an improper burn setting {either
tao high ot tao low). Adjust and recheck in b to 10 minutes.

Figure 25

HMOTE: MAGRAMS & ILLUSTRATIONS ARE NOT YO SCALE.
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Figure 26

IiFUEL:??'": R R S — J

This appliance is designad and engineered to burn, dry, well-seasoned
wood only.

Dry, seasonad wood is that which has been cut, split and allowed to dry
undar a covered zrea where air is free to flow and clrculate under and
around the wood (not under 4 tarp or plastic}. Make sure wood is not
stacked directly on the ground, it may absarb moisture from the ground.
It should be allowed to dry in these conditions for 2 minimum of six
months, preferably one year or more. IT MUST BE UNDERSTOOD
THAT WOOD CAMNOT BE LEFT IN ANY KIND OF WET OR DAMP
ARFA OR 1T WILL NEVER BECOME COMPLETELY SEASONED.

Your stove will not operate at the level that it is meant to unless you use
seasoned, dry wood. Do not burn drifiwood or waad that has been in salt
water, doing so will void your warranty. Do not bum ingorrect fuels such
as flammanle liquids, grease, treatad wood, ceal, garbage, cardhoard,
solvents, or colored paper. Burning treated woad, garbage, solvents,
ar colored paper may rasuli in the relsase of toxic fumes. This type of
burning will also void your warranty.

Do Mot store fuel within space heater installation clearances or within
the space required for refueling and ash remaoval.

Standard
Gord of

Figure 27

What does “Well-Seasonad” mean?

When a tree is cut down, the wood is green, full of sap and moisture.
This moisture content can exceed 80%, which must be reduced to less
than 20%. Woaod properly seasoned is then capable of generating the
haat the stove was designed to provide.

Green wood does not burn easily. Attempting to burn green wood often
results in a lot of smoke and very little fire. Time is the most important
factor in seasoning wood. |deally the moisture content should he reduced
to11-20%. NOTE: The use of a firewood moisture meleris recommended
to ensure the firewoed coniains less than 20% moisture.

Seasoning Guide
Softwoods — 6 months to 18 manths
Hardweods — 12 months to 24 months

Lags that are 5 diameter across or larger should be split in half, three
pieces if over 8 inchies, and four pieces when over a foot across. Ifatree
has baen dead for 2 — 4 years it still needs to be cut, split, and seasonad
for 6 to 24 months depending on the wood.

NGTE DIAGRAMS & ILLUSTRATIONS BRE NOT TQ SCALE.
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[GETTING THE MOST OUT OF YOUR STOVE

[ACHIEVING CLEAN, LONG BURNS .

Racent developments in wood-burning technology have made wood-
hurning a cleanar and more convenient way to heat your home. Overall
efficiency in a weod-burning appliance is a gombination of combustion
efficiency and heat transfer efficiency. Whether heatingyour entire home or
justa room artwo, yeur undevstanding of how to best operats your stove
ar insert wilt enhance its overall efficiency and performance. YWhat this
can mean to you is langer, cleaner buens, less wood use and more heat.

The faliowing sections witl outline techniques you can use to “get the
mast out of your stove.” Please read them carefully.

WAXIVIZING YOUR STOVE'S OVERALL EFFICIENCY -~ |

It is important to know thai for clean highly efficient burns you will
need 1o have sufficient temperatures inside the firebox for thorough
combustion. The best methed for determining if you have sufficient
temperatures is to watch the brick lining in your firebox. When you first
light your stove or fireplace insert, the firebrick will turn a dark brawn or
hiack. After 20 to 20 minutes of a hat fire, mast of the bricks should retum
to near their originat beige color. This means the firebrick have reached
a high enough temperaiure for your stove to achieve nigh combustion
afficiency and you are ready 10 adjust the draft control to a lower setting.

Second and just as important, is achieving a high ievel of heat transter
efficiency. Slowing the rate of flow through the stove or insert enbances
heat transfer, thus allowing more time for heat to be transferred into your
home. To do this, be sure to thoroughly preheat your stove and then
raduce the amount of primary air by closing the draft control down tc a
lower satting. (More air may produce a slightly greater amount of heat,
but will greatly increass wood consumption.

To get the most out of your appliance, you will nead to combine good
cambustion efficiency with good heat transfer practices. The following
are some tips on how to operats your stove to achieve the highest overall
efficiancy.

1. Thcroughly preheatyour stove before slowing the burn rate by closing
tha draft control.

9. When loading wood into a preheated stove or fireplace insert, allow
a vigorous fire to build before lowering the draft control.

3. Operate your stove as much as possible in the low to medium burm
ranges.

4. Do not lower the draft setting so low as to completely extinguish tha
flames in the firehox. Check for at least some small flames twenty
minutes afser setting the draft control.

5. Do not continually operate your stove or fireplace insert in the high
(wide open) setting. This wastes wood by carrying a great deal of
heat up the chimney and can damage your stove of fireplace insert
and chimnay.

6. Go autside and check your chimnay. More than a very small amourit
of smoke indicates wasted heat, creosote build up and pallution {see
Figura 26).

To achisve long hurn fimes, aitet having theroughly prehaated the
siove, load tie firebox without blocking the smali 2lr opening found in
the center front of the firebox. At this point, you may need to burn the
stove with the draft apen for a few minutes to igniie the wood. All Lennox
Hearth Products stoves are EPA testad for emissions atlow buyn with the
air control completely clesed. Whather or notyou should burn your stove
with the air control completely closed will depend on the foliowing factors:

How you foad your wood

Your chimnay type, height and draft

Yeur wood type and its moisture content

The temparature of the stove or fireplace insert
Which model stove or insert you have

¢ & @ © @

In arder to maximize the burn time of your stove you may need fo expari-
ment to get the right balance of starting temperature, weod type, and
draft control setting for your particular venting configuration. Do not
reload the stove for long burns when the stainless secondary tubes or
baffles are glowing red, or when the stove is uncomfortably hot to load.
This indicates the stove is too hot to load for a tong burn.

VN T ﬁ%ﬂ@fﬁ; and Baneral \
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BLOWER GPERATION (OPTIONALKIT)

Biower Operation

The blower can be opetatad in either manual or autematic mode. When
operated automatically, the blower will turn on when the stove is hot,
and turn off when the stove is coal.

— TIAMLAL OPERATICN: Flip blowsr mode switch to the
manual pasition (up} and adjust blower speed dial to desired seiting.
To furn blower off, rotate blower speed dial counter clockwise until it
clicks “off."

AUTO QPERATIGN: Flip blower mode switch to auto posi-
tion and turn blower speed dial clockwise until it clicks out of ihe “off"
position. When the stove warms up (approx. 15-20 Mins), the blower
will automatically turn on (adjust blower speed dial to desired speed
sefting). When the stove or insert cools down, the blower will autc-
matically Turn off,

Blower Operation Guidefines

\While in auto operation mode, the blower will turn off and on based on
The temperature of the stove or fireplace insert. Auto operation ensures
there is sufficient heat Huild-up to warm the air being moved by the blow-
o7 before tha blower is turned on. Likewise, when the stove cools off, the
blower is tumed off to prevent circulating cool air. Depending on the size
and intensity of the fire it may be necessary to adjust ths fan speed ac-
cardingly to ensure uninterrupted fan operation. For example a small fire
may raquira a slower fan speed 1o keep the heat output by the fan con-
sistent. Ifthe blower is operated in manual moda, it may be necessary to
adjust the blower speed &s the fire begins to burn down and the stove is
no longer hot enough to effectively heat the air moved by the blowsr. If
the air coming from the blower feels cool, ong should either decrease the
Blower speed or stoke the fire to build up more heat.

NOTE: Turn blower off before apening the door to load the fuel.

Figure 28 - Blower Conlrois

b WARNINGS

‘The blower must be plugged directly into ap
‘groundedthree-prong receptacle, 120 VAG, 60 Hz, singie
-phase. Do not cut or remove the grounding prong from |
‘this plug. Do not route power cord under or in frant of*
appliance. |

Installation must be in accordance with Naiional Elec- |
trical Code, ANSI/NFPA 70 - latest edition. in Ganada, |
the current GSA 22.1 Canadian Electrical Code - latest
edition. =

DANGER: Discannect power before servicing hlower.

in the eveni inat you remove the blower for any reason,

make sure a cover plate (availahle from Lennox Hearth
Products)is installed before using the heater. Excessive

rear wall temperatures will result if the stove is hurned
withoutthe cover piate. The cover plate isnot necessary -
iia blower has never been instalied because aknock-out
will be in place lo act as the cover. -'

NOTE: SWITCH CONDITIONS

AUTO-RESET TEMPERATURE

POWER CORD

Figure 28 - Biower Wiring Schemalic

22

GIVER; AT ROOM TEMPERATURE TWO POSITION SWATCH N/O
SWITCH
N/G = NORMALLY CLOSED MANUAL/TEMPERATURE
N/O = NORMALLY OPEN
YW
= FEMALE DISCONNECT RED

—3 = MALE DISGONNEGT
—() =STUD CONNEGTION WHT RED

BLK BLK

ROOM.AIR
BLOWER

SPEED

CONTROLIOFF.

MOTE: BAGRAMS & ILLUSTRATIONS ARE NOT T0 SCALE.




D0°S AND DON'TS e (;-&
©
DG NOT:  Install or operate the stove or fireplace insert before reading this manual. @
i
DO NOT  Ciose the drafi beyond the point at which the flames are complately extinguished. %
D0 MOT:  Open the stove or fireplace insert doar withaut fully opening the draft first. ‘%
&,
e
DO NOT:  Burn driftwood or wood that has been in salt water. This includes same mill ends and scrap lumber that has been floated in sait water .
on the way to the mill. (This wili void your warranty). £
&
B0 MGT  Handle the Nicket Daor Trim uanecessarily. Use the door handle only. Z‘t‘g
&
=
B0 NOT-  Force oversizad logs into the firebox as this may distodge the baffle assembly. .
&
B0 NET:  Close the door tightly during Burn-in Period. %
@“’g
no: Be sure to clean any fingerprints from optienal accessories that have plated surfaces before burning the appliance. Giean the plated
surfaces only with household type glass cleaner and a very soft cloth.
£
£
Do: tonsult focal building depariment if other than recommended clearances are desired. ':
Do: Raad instructions for the baffle hoards occasionaily to ensure you have not burnped or moved them out of place when loading wood. **E
I1R Check the chimney and baffle manthly to make sure they are clean.
DG: Burn seasoned, dry wood only! {(RAIN = WET WOOD)
no: Open the door frequently during Burn-in Period to keep gaskst from adhering to the curing paint.
DG: Enjoy the warm feeling of your new Country® Cellection stove.
| MAINTENANGE
Glass Refainer Upper
GLASS REPLACEMENT INSTRUCTIONS Lacate serews (10 ea.) Hinge Pin
(Refer to Figure 30) (neal brack gasket as shawn)
o | Door Gasket
Step 1. Remove Door Assembly - Remove the upper and lower hinge Arrows indicate ‘
pins by pressing the bottom of sach hinge pin up, then pull out serew locations Lawer
from the top. Lift off door and place face down on a soft surface. 1 Hinge Pin
Step 2. Remove Glass Retainer Screws (10 ea.) - Using an 1/8” allen = —
wrench remove the ten glass retainer screws. To locate screws, Back View of Door
peel back the door gasket as necessary. The screws are located
by the hales in the stainless steel glass retainer strips.
Step 3. Remove Glass - Carsfully remove broken glass one piece at a
time (protective leather gloves are recommended). .
Back View of
$tep 4. Clean Boor Frame - Clean the area of the door frame where the Doarframe
new glass with gasket will be installed.
Step 5. Install New Glass Assembly - Instal the new glass with gasket
{use only factory supplied Smm ceramic glass with gasket. Do
nol substitute).
Step 6. Reinstall Retainer and Screws - Carefully reinstall the glass
retainer and screws. Ba very carefuinotto overtighten the screws
{this could result in glass breakage when the stove is hof).
Step 7. Reinstall Door - Align hingas on door frame with corresponding
hinge hales on the face of stove. Reinstall the upper and lowsr Glass with Gasket
hinge pins from the top. Hex Head Screws
igure 30 - Glass Replacement 10 ea.
| ? i
2

MOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT TO SCALE.
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| MAINTENANCE

BCOR HINGES: 1f door hinges need lubricating, use an anti~seize com-
pound {never use oil) available from your Lennox Hearth Products dealet.

DOOR LATCH: Adjustment instructions - Remove the right side heat
shield by loosening the 3 screws located on the back of the stove. Using
a “|” shaped 5/32” allen wrench, loosen the locking screw in the latch
assembly as shownin Figure 37. With the locking screw loosened, adjust
the top 5/32” allen screw (Figyre 31)in the front of the stove to adjust
the door tension. Turning the screw to the right will tighten the door,
turning the screw to the left will loosen tha door. When you loosen the
door it will be easiest to pull the roller pin to the full forward position and
make slight adjustments to tighten to tha desired tension. Assure that
the tension on the front door creates a good seal betwsen the gaskset on
the front door and the firehox front.  After adjusting the dear tension,
re-tighten the lock screw and replace ihe heat shield.

_ | I
Locking Screw - 8 J
___—_—‘
™ Adjustment Screw

Figure 31

DOOR GASKET: Periodically check gasket to make sure it is nct over-
compressed. 1f compressed, replace wiih a special woven doar rope.
(Don'Lry substituting rape, only use Lennax Hearth Products door rope).

PLATED ACCESSORIES: Clean anly with housshold type glass cleaner
and a very soft cation cloth. Other producis may damage plated finish,
paint and gaskets.

RAFELE BOARDS: Your baffle hoards should be inspected during ev-
ery chimney cleaning. [f either bhoard is damaged then replace baffle
boards.

GLASS CLEANING GUIDELINES

WARNING: DO NOT CLEAN GLASS WHEN APPLIANCE S HOT!

Giass on any wood stove will not stay perfectly clean. Here ara some

guidelines for cleaning and caring for the glass:

s Ensure Lhe stove is cold prior fo cleaning glass.

s This appliance is designed to provide a flow of air ovar tha inside of
the glass, whare along with high heat helps inhibit buiid-up on the
glass. When build-up occurs, a gommercial glass cleaner designed
a1 stoves is recommended. Regular household glass cleaners will
not clean creasois.

« Do not use ahrasives such as stael pads, steel wool or oven cleaner
as they will scratch the glass. Never scrape glass with a razor blade
as this may pit the giass and make itimpossible to clean inthe futura.

s Danotuse chemical glass cleaners as they may damage the gaskets
or painted surfaces.

TIPS FOR KEEPING THE GLASS CLEAN

«  Burn only dry seasonad cord wood, Wel wood = Birly glass.

«  Ashort, hat fire {15 - 20 minutes) may help to clean off some ofthe
normal buildup. Lower buras = more build-up. Higher butns = less
buiid-up.

= Keep freshly oaded wood away from the glass.

«  After refoading, alow ali the wood to cateh flame before dampering
down the stove.

CREOSOTE FORMATION AND NEED FOR REMOVAL

When wood is burned slowly, it produces far and other 0Tganic vapors,
which combine with expeliad maisture to form creosoie. The crecsote
vapors condense in the relatively cool chimney flue of a slow-buring
fiva. As 2 resuit, creosote residue accumulates on the fius lining. When
ignited, this creosote makes an extremaly hot fire.

The chimnay and chimnay connector should be inspected at least once
monthly during the heating season to dstermine if acreosote buildup has
occurred. If creosote has accumulated (1/8” [3 mm] or more), it should
be removed to reduce the risk of a chimney fire.

Estahiish a routine for the fuel, wood burner and firlng tachnigue.
Check daily for crecsote build-up until experience shows how ofien
you need 1o clean to be safe. Be aware that the hotter the fire the
less creosete is deposiled, and weekly cleaning may be necessary
in mild weather even thaugh monihly cleaning may he enough in
the coidest months. Cantact your local municipal or provincial fire
authority for informations on how to handle a chimney fire. Have a
glearly understocd pian to handle a chimney fire.

DISPCSAL OF ASHES

Ashes should be scooped out of a cool stove or fireplace insert with a
small metal shovel. Ashes should be placed in a steel container with 2
tight fitting lid and moved outdaors immediately, Other waste shall not
be placed in this container. The closed container of ashes should be
placed on a nan-combhustible floor or on the ground, well away from all
combustible materials, pending final disposal. If the ashes are disposed
of by burial in soil or atherwise locally dispersed, they should be retained
inthe closed containar untit all the cinders have thoroughly coaled. Ashes
can ignite up to 72 haurs after removal fram the appliance.

A\ CAUTION
‘Cleaning Glass: Ensure appliance is cold prior
1o cleaning glass. A commercial glass cleaner
‘designed for stoves is recommended. Do not use
‘ahrasive cleaners. Donotcleanwithany materials,
which may scratch or otherwise damage the glass. |
‘Scraiches on the glass can develop into cracks or
‘hreak. Inspect the glass regularly. 1f you detecta

_crack, extinguish the fire and contact your dealer |




Extend chimnay in lengih or have the chimney realigned to the proper size flue. Qversized chimneys normally have
poor drafts. Remember, the stove or fireplace inserts' draft depends solely on the natural draft of the chimney (See
Draft Requirements on Page 4). I[f your siove or fireplace insert is not drafting properly, your chimnay is the problem.
All stoves are thoreughly tested to ensure proper draft with the correct size chimney fiue.

With better chimnays being more commaon, excessive draft can be an issue. Alleviate excessive draft by slowing the
bum rate of the stove or firaplace insert ance it has reached proper operating tamperature {Ses Maximizing Your Stoves

1) Burn smaller, hotter fires and check to make sure you are fat setting the draft dawn oo far with the draft control.
2) Make stre your wood is well-seasoned and dry (nat open to rain - see Greosote [Page 24] and Fuel [Page 28] sec-

1) If smoke is entering the room, check to make sure your baffle boards are properly installed.
2 Check the chimney fer blockage dus ta creosote (see Chimney [Page 6] and Creosote [Page 24] sections).

1 Gheck your wood. Wei, moist, unseasoned wood will not produce heat.
2) Your stove or fireplace insert needs to be seasoned (moistire remaved from the steel and brick). Gontinue to burn a
fire. It narmally takes from one to three weeks of buming to season your stove (See Burn-In procedures on Page 18).

Paint is tempering-in. Bum anly moderately hot for the first faw days until paint is fully cured.

TROUBLESHOOTING
Problem Solutign
POOR BRAFT:
EXCESSIVE DRAFT:
Overall Efficiency on Page 21).
DIRTY GLASS:
tions).
3) See Poor Draft section (above) and Gleaning Glass on Page 24.
SMOKES WHEN
DOOR 1S OPEN:
3) Check draft (See POOR DRAFT section above).
WODDb BURNS 1) The draft control must be closed further.
TCO FAST: 2) Add fuel at lower firebox temperatures.
3) Load wood side to side and reduce the flow of air under woad.
4) The door seal may need replacing, check for leakage.
5) See “Fxgessive Draft.”
POOR HEAT OUTPUT.
3) Sea Excessive Draft section above.
PAINT GIVES OFF
COOR (smake):

Then burn a vary hot fire 1o cura any paint that may not gasily cure. Open windows or door io veniilate (See Burn-In
Eeriod on Page 18}.
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REPLAGEMENT PARTS - MODEL GRANDVIEW™ 230 BLOWER PARTS
Item # {at. No Description
Contact an Lenncx Hearil Products dealer 1o obilain any of these 1 #6374 | Blower Snap Swlleh
parts. Never use substitute maierials. Use of nan-approved parts 17 H8a7s | Blower Blade
can result in poor performance and safety hazards. 8 HB376 | Biower Cover
18 H5742 Speet Controt - High Temperaiure
20 H066 | Blower Rocker Switch
FRONT DOOR PARTS LIST H8329 | Blower Gpening Caver Plaie
fom# ) GCat Mo Descrpfion 22 15660 | Blower Power Cord
1 H8365 | nner Door Frame, Gast fran MISCELLANEQUS PARTS
2 He36e Quter Door Frame, Cast fran 71052 Bry Graphite {apply io doot handle hushing)
3 HESB0 ) Glass Gasket 17 H5633 | Anli Seize, 2 Gram Pouch
4 H563 | Door Gasket /87 23 18387 | Heat Exchanger Balt Kit
5 H8392 Ceramic Glass With Gaskel 18368 Five Ring Ba Kit
i HE3g5 | Door Handle Kit HB380 | Ash Drawer Hardware Kit
7 HB397 :]alis‘rl}Latuh Assembly (4 huiton head serews and Hg300 Taptite Oy & (34055)
g H8304 | Glass, Retainer Kit Ha3m Butten Head Screw Gly 8 (34027)
g H8398 | Doar Hardware Kit (includes 2 pins, door roller FIREBOX PARTS
and 10 buiton head serews and door set scraw) H8367 | Secondary Tuhe Retainer Clins
LEG PARTS Ha373 | Replacement Secondary Air Tube Kit
18 HB383 | Coastal Brushed Nickel Leg - single leg 27 8378 | Complste Firebrick Kil {20 bricks included)
i H83s4 | Coastal, Mickel Leg - single leg 28 use12 | Eirebrick 4-1/2” X 87, Each
10 H8385 | Coastal, Black Leq - single leg 2q w8379 | Baile Board Kit
11 HAa386 | Lakeview, Steel Black Leq - single leg BODY PARTS
Hse1 | Olympic, Brushed Nickel Cast Leg - single leg a0 H§293 Damper Rod
Ha621 Olympic, Nickel Cast Leg - single leg 2 48396 | Damper Assemhly
H5669 Olympic, Biack Cast Leg - single leg 39 H8368 Stove Top Replacement
H8382 | Leq. Hardware, Boli, Kit 33 HR369 | Cast Iran Heat Exchanger (hardware included)
PEDESTAL PARTS 35 Ha370 | Left Side Heat Shield {hardware included)
14 H8564 | Ash Plug Remover and Rake 34 H&371 | Right Side Heat Shield (hardware included)
15 H8381 | Removable Ash Plug 36 H8372 | Rear, Heat, Shield (hardware included)
37 H8377 Haat Exchanger Gasket
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REPLACEMENT PARTS - MODEL GRANDVIEW™ 230

NOTE: DIAGRAMS & [LLUSTRATIONS ARE NOT TO SCALE.



| ACCESSORIES - MODEL GRANDVIEW™ 230 DOOR TRIM
liem# | Cat No. odel Description
PEDESTAL (REQUIRED) 8 HB346 DRTRM-GY230-NKL | Door Trim, Nickel
lkem# | Cat. No. Madel Desetiption 8 H8347 | DRTRM-GY230-BRNKL | Door Trim, Brushed Nickel
1 Ha343 PED-GY Pedestal, Black BLOWER
OR LEGS {REQUIREL) ] I HB350 BLWR-GY-700-88 Blower
2 He33g LEG-COSTL-BLK | Coastal Legs, Black QUTSIDE AR KITS
2 H8340 | LEG-COSTL-BRNKL | Coastal Legs, Brushed Nickel 16 UAAD UAAD Qutside &ir Goupler {or Connec-
2 H8a4l | LEG-COSTL-NKL | Coastal Legs, Nickel tion of UZ1 1o Fireplace
3 8342 | LEG-LKVIEW-BLK | Lakeview Legs, Black T uzi uz! ﬁ;:::ﬁiﬂ;“:g i(l‘:’;)"n' *10R.
4 70008 LEG-0LY-B Glymypic Sculptured Black COMMON ACCESSORIES
4 | 7o002 | LEGOLYN | Oympic Scalpiured ickel 12 | HB159 TSPK-B Tauci-up Spray Paint Kit, Black
4 | 700 | LEG-OUCBRN | Olimplc Saulptured Brushed 18 | W7ges | WP-LEGF-LBRKT | Leg Tie Duwn Kit, Coastal &
Lakeview Legs, Mohils Homes

ASH DRAWERS 7 | Hoaos |  W-LEGF-LBRKT | Leg Tie Down Kit, Olympic Legs,
5 H8344 | ASHDR-XIT-PED-GV | Pedestal, Ash Drawer Kit Mobile Homes
] HE345 | ASHDR-KIT-LEG-GY | Leg, Ash Drawer Kit 15 H7638 BELLA-LLK Leg Leveling Pads

LOUVERS - Ha407 W-LLK Leg Leveling Boit Kit

K H8348 LVP-GY230-BLK | Louvers, Black
7 HB348 | LVR-BY230-BRNKL | Louvers, Brushed Nickel

28
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[UENTINE% COMPONENTS - MODEL GRANDVIEWT™. 230 .0~ Secure Black™ Single Wall Stove Pipe
5" SW Pipe and Accessaties
Security Chimneys™ Pipe ai. No. Mode! Description Pe. / Container
GSWILG GSWLE | LENGTH B X 67 100
_ 6SWi12 GSWL12 | LENGTHG" X127 5
Tubinox Components
6" Rigid Stainless Steel Liney 6SWiL24 | 6SWL24 | LENGTH 6" X 24" 10
Cat. No. | Model Deseription Pe. / Confainer GSWL36 | BSWL3S | LENGTH 6" X 36 2
GLLE GLLE LENGTH 6” X 67 4 GSWL4B | GSWL48 | LENGTH 6" X 48" 5
&LL12 6LL12 LENGTH 6" X 12" 4 GSWLT BSWLT EEI;ESCOPIC LENGTH 6 (42"~ 1
oLi2e oiL24 LENGTH 6 X 247 ! GSWLA GSWLA § ADJUSTABLE LENGTH 6” ]
6LL36 6LLeG LENGTH 6" ¥ 36" 4 {3"-9")
GLLAS 6LL45 LENGTH 6" X 487 4 GSWNMA GSWMWA | SINGLE WALL MASONRY 1
G6L7A BL7A ADJUSTABLE LENGTH (7 to 11) 4 ADAPTOR €7
6LT BLT SPLIT BASE TEE 1 ESWT BSWT TEE 6” (TEE CAP INC1UDED) pa
BLTCS BLICS TEE CAP 10 BSWE45 | 6SWE45 | ELBOW 45 DEGREE 6”
BLTC BLTC TWIST LOGK TEE GAP A 6SWE9D | &SWESD | FLBOW 90 DEGREE 6”
BLEAD BLE30 ELBOW 30 DEGREE 1 GSWEGOA | GSWEQ0A | SWIVEL 98 DEGREE ELBOW 6" 10
6LE4S GLE4S ELBQW 45 DEGREE 4 6up 6up FLUE EXTENSION &” 10
BLEDD BLEG0 ELBOW 90 DEGREE 4 G3WAR GSWAR | STOVE ADAPTCR 67 B
GLST 6LST FLASHING 5 BSWINT GSWINT 7 INCREASER LENGTH {67-7") 4
LSTSS oLSTSS | FLASHING STAINLESS 3 GSWING GSWINA | INGREASER LENGTH (6”- 87) 4 N
GLSA GLSA SUPPORT ASSEMBLY 5 GSWOA 6SWOA | GVAL TO ROUND ADAPTOR 6" ]
6LsB | GLSB | INTERIGR SUPPORT 5 BSWLK | 6SWLK | DAMPER UNITE” 2
GLAAM | GLAAM | ADAPTOR FLEX PIPE (MALE) 4 68 BPB | PEGOmATVE COLLAR 5" B
GLAAF | 6LAAF | ADAPTOR FLEX PIPE (FEMALE) 4 6PF 6Pt | TRIM COLLAR 6” (ASHT) 5
6LLFLEX | BLLFLEX | STAINLESS FLEXIBLE LENGTH 4
(B"X60") Double Wall Biack Stove Pipe
G6LMA GLMA MASONRY ADAPTOR 1 &” DL Pips and Accessories
6l.LRS 6LLRS | REDUCER LENGTH (67-5") 4 Cal. No. Model Description Pc. / Containet
BLLWT 6LLW7 | INGREASER LENGTH (6”-7"} 4 6DL6 60L6 LENGTH 6” X 6” 8
ALCC 6LCC DELUXE RAIN CAP 1 &DL1? 60L12 | LENGTHB” X 12" 4
6LCS 6L.C8 REGULAR RAIN CAP 1 60124 60L24 | LENGTH&" X247 2
GLRSMI GLRSMI | ADJUSTABLE INSULATION 1 6DL36 GDL36 | LENGTH 6™ X 36” 2
WALL THIMBLE 67 - 12”
60LA2A GOLAZA | TELESCOPIC LENGTH {42” 66”) 1
6DL3A GDL3A | ADJUSTABLE LENGTH (3"-9") ]
HDL36A 6DLAGA | ADSUSTABLE LENGTH{ 37-347) 2
60T 60T TEE (TEE CAP INGLUDED) 4
60E4S GNE4D ELBOW 45 DEGREE 4
GDES0 GDEGD | ELBOW 90 DEGREE 4
G6DMA 6OMA MASONRY ADAPTOR 1
6UP 6UP FLUE EXTENSION 10
6DAB GDAB STOVE ADAPTOR
BOLWT G0LW7 | INCREASER LENGTH{ 67-77) 4
DLWS gOLWE | INCREASER LENGTH (67-8")
6DLK GDLK DAMPER UNIT DL 6"
6DCDH G0GDH | DEGORATIVE COLLAR 25
600 604 TRIM GOLLAR 1B

X m g ome
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[ VENTING COMPONENTS ~ MODEL GRANDVIEW™ 230

Cat.Nn.i Model ‘

Description

! Pc. / Container

Supporis (continued)

Secure Temp® Factory-Buill Chimney 6SM 6SWM | TEE SUFPORT i
§" Secute Temp ASHT and Secure Temp G-ASHT 6SMA GSMA | GALALUME ADJUSTABLE TEE 5
Cat. Na. ! Model l Description Pg. / Confainer SUPPQRT (2" TO&7)
Lengths and Fittings 50 S0 SE;STET SUPPORT / WALL SUP- 10
618 6L8 | LENGTH 6" X 87 L ST ST | ROOF SUPPORT 10
BL12 6L12 | LENGTH 6" X 12 1 e 550 | FLOOR SUPPORT 5
6L18 | 6L18 | LENGTHE X 18 L BSP 5P | ANCHOR PLATE 10
fL24 6L24 | LENGTH 6" X 24 i Sraves and Firestops
6L36 6L36 | LENGTH 6" ¥ 367 1 pr oor | FRESTOP 10
6L48 | 648 |LENGTHG X48 i AASH30 | GRSM30 | ANGLED FIRESTOP - 30 DEGREE
BLA GLE | ADJUSTABLE LENGTH, 12 1 pre SRS | RADIATION SHIELD 5
AL BTt | INSULATED TEE (TGS INGLUDED) L oRsAz | ORSAZ | 2PCINSULATED ATTIC RADIATION i
6TCS §TCS | INSULATED SS TEE GAP (iNCLUDED i SHIELD
WITH 1) GARSA | GARSA | ADJUSTABLE INSULATED ATTIC i
8T8 678 | BASE TEE GALVAMIZED (TC IN- 1 RAGIATION SHIELD
CLUBED) RSl | 6RSI | INSULATED RADIATION SHIELD 1
6785 | GT8S E{‘ﬁggﬁf STAINLESS (TGS IN- 1 GRSHM | GRSM | INSULATED WALL THIMBLE 1
GTED 5180 | BASE TEE GALVANIZED DOUBLE (TC 1 GRSMIZ0 | GRSMI30 | 30-DEGAEE RADIATION SHIELD 1
INGLUDED) BS2 RS2 | UNIVERSAL ROOF BRACE 1
676 6TC | BASE TEE GAP GALVANIZED 10 BM BM UNIVERSAL WALL BAND 10
BTG 6TCI j INSULATED TEE GAP {USE WITH 5 GBH 6BH GUY WIRE BAND (WIRE NOT i0
SME SUPPORT) INCLUDED)
6TCP 6TCP DRALN TEE CAP {USE WITH SME ] GFR GFR FLAT ROOF FLASHING 3
SUPPORT)
6FAR GFAR | ADJUSTABLE ROOF FLASHING - 3
GE15 6E15 | INSULATED ELBOW 15 DEGREE 2 112- 112
BE30 6E30 | INSULATED ELBOW 30 DEGREE 1 GFARA | GFARA | ADJUSTABLE MALLEABLE ALUMI-
Aluminum Zinc Coated Steel {Lengths and Fittings} NUM ROOF FLASHING 112 - 7/12
6GLE 6GL8 | LENGTH 6" X8 1 GFBR GEBR | ADJUSTABLE ROOF FLASHING - 3
8H2- 12112
66L12 | 66L12 [LENGTHG” X12 1 GFBRA | 6FGRA | ADJUSTABLE MALLEABLE ALUMI-
6GL18 | 66L18 | LENGTH6” X 18" 1 NUM ROOF FLASHING 8/12 - 12/12
66L24 6GL24 | LENGTH 6" X 24” 1 GFBBAR GFBBR | ADJUSTABLE ROOF FLASHING 3
12112 - 2112
BGL36 | GGLA6 | LENGTH 6" X 36" 1
6FPR GEPR | PEAK ROOT FLASHING 1112 712 3
6GLAR | B6GL48 | LENGTHE" X 48 1
GFPRR | BFPBR ] PEAK ROOF FLASHING 8/12 -12(12 3
6GLA GGLA | ADJUSTABLE LENGTH, 12” 1
6FC 6FC | STORM COLLAR 10
G Tl 6GTI | INSULATED TEE {TCS INCLUDED) 1 —
Chimney Termination
BTCS 6TCcS | INSULATED SS TEE CAP {INGLUDED 10
WITH GT1) 6CC 6CC RAIN GAP 1
§GE15 | 6GE15 | INSULATED ELBOW 15 DEGREE 2 PE PE léml\l\anHSAL SPARK ARRESTER 10
6CE30 | BGE30 | INSULATED ELBOW ALUM-ZINC 30 1 - -
DEGREE Chimney Accessaries
Supparts 6PF 6PF | DECGRATIVE TRIM 5
BUP 6UF | FLUE EXTENSION 10 6PB &PB DECORATIVE CGLLAR 25
[ Ps | SQUARE CATHEDRAL SUPPORT 1 6PA §PA | BLACK PIPE ADAPTOR 1
EXTENSION 6PD 6PD | FINISHING CONE 1
6SSC 68SC ggggg&ﬂcmnmnm SUPPORT W/ 1 Fireplace Componerts
BEK-1 GEK-1 | EXTERIOR KIT (INCLUBES 1 T4, 1 i
6SSAC | 6SSAC | ADJUSTABLE SOUARE CATHECRAL 1 :
SUPPORT w/COUPLER 0L ) SWE, TRSM, 1 €. 18,
6SFC GSFC | FINISHING SUPPORT W/COUPLER i 6K S| INTERIOR KIT (INGLUDES 1 SFC, 1 p
RSA2, 1CC)
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WARRANTY

Your wood applance is covered by alimited warranty {provided with the
appliance). Please read the warranty 1o he familiar with its coverage.

Retain this manual. File it with your other documents for future refer-
ance.

REPLACEMERT PARTS

See Page 26 for a complete replacement parts list. Use only paris sup-
plied from the manufacturer.

Normally, all parts should be ordered through your Lennox Hearth
Broducts distributor or dealer. Parts will be shipped at prevailing prices
at time of order.

When ardeting repair parts, always give the following infarmation:

1. Tha modsl number of the appliance.

2. The serial number of the appliance.
3. The part number.

4. The description of the part.

5. The guantity required.

E. The instaflation date of the appliance.

If you encounter any problems ot have any questicns concarning the
installation or application of this system, please contact your dealer.

LENNGX HEARTH PRODUCTS

1508 Elm Hill Pike, Suite 168

MNashville, TN 37210

visit us at www.LennoxHearthProducis.com
1-800-655-2008

PRODUCT REFERENCE INFORMATION

We recommend that you record the following important informaticn about
your appliance. f you did niot purchase your appliance directly from a
Lennox Hearth Products dealer, then please call 1-800-655-2008 for the
name and phane number of your nearest Lennox Hearth Products dsaler
who will answer your questions or address your concerns.

Your Appliance’s Model Numbsr

Your Appliance’s Serial Number

Your Dealar's Name

The Date On Which Your Appliance Was Instalied

by professionals who are certified in the Us.
by the National Fireplace Institute® {NFI} as
NEI Woodburning Specialists or who are

B & 4| certified in Canada by '
CERTIFIED Wood Energy Technical
www.nficertified.arg Training (WE-IT)

Wood Energy
Technical Training

www.wetiine.,cd 1

NATIONAL We recommend that our woodburning (NATIONAL Nous recommandons gue nos pdeles a W
FIREPLACE . . FIREPLACE
iNsTITUTE hearth products be installed and serviced

NF

P erruTE bois soient installés et que I'entretien
RT=F soit effectué par des professionnels
certifiés, aux Etats-Unis par le National
Fireplace Institute® (NF) et au Canada,
par le Wood Energy

Wood Energy

Technical Training

www.welbtine.ca

S

ClF Technical Training
h.rww.nﬁnert‘lﬂed.org (WET”

Lannox Hearih Products reservas the right to make changes at any time, without notice, in
design, materials, specifications, and prices, and alsota discantinue colors, styles, and products.
Consult your local distributor far fireplace code Information.

LENNOX®, the LENNOX design, DAVE LENNOX, the image of DAVE LENNOX and ather relaied
LENNOYX marks are ragistered or common law trademarks of Lennox Industries inc. and are
used with permissian.

Brinted in U.S.A. @ 2011 by Lennax Hearth Products LLG
P/ 506031-01 Rew, D 1072012

HEARTH PRODUCTS

1508 Elm Hill Pike, Suite 108 e Nashvilie, TN 37210
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DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client: EPA

Date: #
Train assembled by: 2353
Audit weight Equipment #: A wd

Engineer. B. Davis
Bala

Model: Grand View 230Project #: G100
Run# _f

982764 Sample ID #: PRT121 1131110-001

Sample Train # A
nce Equipment #: /94%? Thermo/Hygro meter Equipment # igEay

(Balance audit mit. std: 500 + 0.72 mg)

. " "ifé @
ggqa?tsi;i;ter, Rear Filter & Filter # w3y, Front Filter Tare: 782 Rear Filter Tare: _#£6 , Seal
. H H T P . .
Weighing Record Set Tare: a4, D/Tin deciccator: {¥/¢3 , Preliminary wt: 294 e
. Weight - s
0
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
i S s ;e B & AY # 2y Hrr
- o
#) 4 L VR S YES £ 265 . 3ot AL
A
Probe Probe# (¥  Tarewl #.¢52Y Cleaned by: &4, D/Tin desiccator.
Weighing Record *?’93@, _Preliminary wt.. #les5¥ :
: Weight . "
0,

Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
STy /oy “iE L7 13,4590 | sev! L
2y e over Y35 2 336810 serd o
7 7

Date. grfdes72

Engineer signature: #5 f::zms-‘

Page 1 of 1



DILUTION TUNNEL WORKSHEET - METHOD 5G3
Client: EPA  Model: Grand View 230Project # G100962764 Sample ID# PRT1211131110-001

Date: ;;;{z;{ﬁ. Engineer: B. Davis Run# _/ Sampie Train #: §§

Train assembled by: 84) Balance Equipment # {7483  Thermo/Hygro meter Equipment #: /% #&7

Audit weight Equipment #:_{%¢7_ (Balance audit mfr. std: 500+ 0.72 mg)

Front Filter, Rear Filter &

é R
Filter #: Jfg_q_ , Front Filter Tare: #k.¢ Rear Filter Tare: 9% , Seal

Seal Set - ] ; ; o . o
Weighing Record Set Tare: a6, DIT in desiccator: £1/7.3 ?mhmlnary wt, 298 %
. o Weight , "
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
ﬁiff’f 7 t e i L7 BEEX S s ey
uflrfee isd YHs ¢é AL Sewls s
Probe E’robe # 30 | Tare wt. sf ¥22:, Cleaned by: 2412 ,DiTin desiccator:
Weighing Record {;f;’j@, . Preliminary wt.. 43 ¥2¥7
: Weight , i,
o,
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
1y { Foe oy ¢ P P3| spet A4
His s | ovee “r 5 L JI3YPYY | | 5ot P
Date: psr52e452
Engineer signature: 7% M;?;w.,_::

Page 1 of 1



Client: EPA
Date: ffong.ﬁa Engineer: B. Davig

DILUTION TUNNEL WORKSHEET - METHOD 5G3

Train assembled by: 2222

Run# _.2 Sample Train # _A
Balance Equipment# /¥4 %2  Thermo/Hygro meter Equipment # R2Xa4
Audit weight Equipment #: /%% (Balance audit mfr, std: 500 £0.72 mg)

Model: Grand View 230Project #: G100962764 Sample I1D #: PRT1211131110-001

i i Yih
Fromt Fer Rear Filter & | iioos V35 Front Filter Tare: ¢#/% _ Rear Filter Tare. _#/ ¥<, Seal
Weighing Record Set Tare: _asm- , DIT in desiccator: Hfrta ,f%rfébmlnary wh: 2v3 ¥
; Weight . s
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
115/ 1 = Y33 18 J A4 | Svey e
mﬁifg; Ot Yis Ll LAY R syt T e
F
Probe Probe #: {2 Tare wt. i S3¥, Cleaned by: A5 |, D/T in desiccator:
Weighing Record “f'*}%égPreHminary wt: 28 syed
- Weight . "
0
Date Time R/H % Temp. (F) (grams) Audit (grams} | Initials
115 [ [F30 . Ly (26.5292 | Sews oL
(/45112 oy ¥3.3" i 12,5394 sees (S |~
i i
Date: gligss2
Engineer signature: 25 PR EER

Page 1 of 1



DILUTION TUNNEL WORKSHEET - METHOD 5G3
Client: EPA  Model: Grand View 230Project #: G100962764 Sample ID# PRT12111311 10-001

Date: i%"g{»ﬁi Engineer. B. Davis

Audit weight Equipment #.

Run#: Sample Train #: 3
Train assembled by: “21) Balance Equipment # {94+ Thermo/Hygro meter Equipment # : /% F 4

(Balance audit mfr. std: 600 £ 0.72 mg)

EZZ?EST:WF’ Rear Fitter & Fitter #: ;@ﬁ_, Front I_:iiter Tare: i} Rear F_iltgr Tare:., #23 , Seal
Welighing Record Set Tare. _w~#% _ DIT in desiccator: Wﬁi&_l}?ﬁlmmary wt a¥5%

Date Time R/H % Temp. (F) 2’9";‘%@") Audit (grams) | nitials
LIS S /P i 4% avssT | s s | B
1/ ) o grev 435 ¢l 2Y5Y g Py

Probe Probe#: 2% , Tare wt. w2, “8y, Cleaned by: _7& D/T in desiccator:
Weighing Record g}’gwm Preliminary wt.. /2g, &%

Date Time RIH % Temp. (F) gg%gg Audit (grams) | Initials
/s /pa {F o Y3 L% 26, 45%v) | sow) e
f{%f’%f/ﬁfﬂ i YA s (b PRI Y s

Date: /4sdssra.

Engineer signature: 3 @

Page 1 of 1



Client: EPA
Date: ¢//77// Engineer. B. Davis
Train assembled by: 7.~

DILUTION TUNNEL WORKSHEET - METHOD 8G3
Model: Grand View 230Project #; G100962764 Sample 1D # PRT121 1131110-001

Run# _.= Sample Train # 4

Balance Equipment # /7£5%  Thermo/Hygro meter Equipment #: /% p2y
Audit weight Equipment #: (9o (Balance audit mfr. std: 500 + 0.72 mg)

Front Filter, Rear Filter &

b X
Filter #: g%&” . Front Filter Tare: .¢t¥¥  Rear Filter Tare:. ik 4 & Seal

ﬁ;;ﬁ?gg Record Set Tare: _asir , DIT in desiccator: %} ggﬂumminary wt.:

Date Time RIH % Temp. (F) (‘Q’%ﬁg Audit (grams) | Initials

1 [y IF15” (%3 47 L A¥sS | L seed A

1/ 1% s oy YrS G4  2MES Gt Sie

Pro_be_ E/r}’gﬁue #: _ﬁ»ﬁ; Tare wt..#J.£sp2.Cleaned by: #34  DIT in desiccator:
Weighing Record o Preliminary wt..

Date Time R/H % Temp. (F) (‘gr Z"?n*;‘) Audit (grams) | Initials
b/ IS ¢3.5 ¢ 7 f13UYST | S bl
11y ory Y15 4L (3.¢513 | ses e

Date: wliesva.

Engineer signature: 723 @ _

Page 1 of 1



DILUTION TUNNEL WORKSHEET - METHGCD 8G3
Client: EPA  Model: Grand View 230Project # G100962764 Sample 1D # PRT12111311 10-001

Date: fffz'gzz@ Engineer: B. Davis Run# 3 Sample Train# _A
Train assembled by: FHa Balance Equipment #: (9453 Thermo/Hygro meter Equipment # : FFHAY

Audit weight Equipment #: {#zv/ (Balance audit mfr. std: 500 £ 0.72 mg)
= - 55},»?
Front Filter, Rear Filter & | ryio s 3o | Front Filter Tare: 79+  Rear Filter Tare: : 40 | Seal

Seal Set ; - . — - - ;
Weighing Record Set Tare: A& D/T in desiccator: EZ!fz,f%%mmary wt.:
Date Time RIH % Temp. (F) (Vg\gﬂ:) Audit (grams) | Initials
t/H S fhes o433 L 2450 | 5wt A
i/t i g Y1 Li avsr | swet Ae |7

Probe Probe # 22, Tare wt.#3. 2694, Cleaned by: 4« DIT in desiccator:
Weighing Record é5”5‘3’;5’;;5,54?reIiminary wt,
Date Time R % Temp. (F) ggfﬂ% Audit (grams) | Initials
114 fer (S “3.3 s 11223457 See { 5
ggffmjﬁm v 53 4Lb 13 305 & et iy
Date: Wz

Engineer signature: G e

Page 1 of 1



DILUTION TUNNEL WORKSHEET - METHOD 8G3

Model: Grand View 230Project #:

Client; EPA

Date: !f{f&ﬁg&. Engineer; B. Davis
Train assembled by: %4

Audit weight Equipment #: {76y

Run# 7
Balance Equipment #: /%25
{Balance audit mfr. std: 500 £ 0.72 mg)

G100962764 Sample 1D # PRT1211 131110-001

Sample Train # /A&
Thermo/Hygro meter Equipment # . % 1Ay

i i 2
Front Filter, Rear Filter & | co o0y 954 Front Filter Tare: H}& | Rear Filter Tare: %Y | Seal
Seal Set Set Tare: a5, DIT in desiccator: ##7¥ Preliminary wt.:
Weighing Record e ' Zrb A
; Weight . "
0,

Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
il row = Le 296 et #74.
fdef o #iy qEE L5 2445 Sees | e |

Probe Probe #: 7 Tare wi. 4. 1vi, Cleaned by: _#3< _, D/Tin desiccator:
Weighing Record Wre  Preliminary wt.
) Weight : .
Q
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
faep 2ev ¥
(18 f7E Pd s A o s LL L Swe e
i1/ ie Sri I R e &35 (LY 2EY R | Sees Ao =
[
Date: g;z.z@/f,g_

Engineer sighature: Fo T

Page 1 of 1
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DILUTION TUNNEL WORKSHEET - METHOD 5G3

S Client: EPA
| Date: A/
Train assembled by: %4
Audit weight Equipment #: ey

Engineer: B. Davis

Run#:

ki
Balance Equipment #: /#rd

(Balance audit mfr. std: 500+ 0.72 mg)

Model: Grand View 230Project # G100962764 Sample ID # PRT12111311 10-001

Sample Train # &
Thermo/Hygro meter Equipment # : /%24

- - e
Front Fren Rear Fitter & | civor e 4% Front Filter Tare: /24 Rear Filter Tare: +/437_ Seal
: . . - i o :
Weighing Record Set Tare: A« , DIT in desiccator: #%¢ :wP’gghmmary wt.:
i Weight . .
0,
Date Time R/H % Temp. {F) (grams) Audit (grams) | Initials
s S Jrev 2y 44 A Spes “be,
1 fbe f10 ey y 35 L5 LAY oo e f 75 -
I
Probe Probe #p,2% .4 Tare wt..i4s 3%, Cleaned by 4% __, D/T in desiccator:
N f 12747 4 P
Weighing Record . Preliminary wt.:
; Weight . -
0,
Date Time R/H % Temp. (F) (grams) Audit (grams) | Initials
2w, BRI
f%?}/{f} {’:}g'@ry ?’?,5‘, ﬁﬁ; Wf}m .5‘-{«"4&*#’ ff?éf__
Wiy 12 777 yrs- 45" 253308 | 5o ( Fra
7
Date: 22772
Engineer signature; #3 » e

Page 1 of 1



Beaker [

Tares

Filter Probe Seals Size 47 mw
Date and time in desiccator: %3¢ oo Thermol/Hygro meter ID% Gus
Balance equipment number:_ (2643 Engineer: X- magz s
Date: 43¢ Date: g-j-12 | Date: Date:
Time: %% Time: #'¢¢ | Time: Time:
Dy |RE%Ee | REY% w6 | RH%: | RE%: Moo aetue
' TE): 62t | TEkesd | T (®): T (F)
Initial: ¢w | Initial: g, | Initial: Initial: Rum, namber
Balance L ‘
Auditwt. |0 49%% 5000,
6 & W3gsey |h3.(s62 v bem o aa
19 13 .65 7y 13, 45 v o1 e ia
18 126-53 77 |12¢.5381 v b Qe 24
20 130 aal (03031 e e 1D
A ny. 5431 03593 /)
0 297 Jus em o« T e 3 T
34 fa5.49 9 125. 6909 ¢
1 123.678¢  |123.679%
A4 12w . 7933 | ;o836 e e A
30 124. 9427 | 134.972¢
33 s 938 (s 131w e ay o
S 176.23y 123321 4
35 1241. 6739 (248740 v
56 124.6078 | 129.0077 v

Pagelofl




Beaker O Filter [J Probe {\

Date and time in desiccator: y:»/ 7 O%

[

il

Balance equipment number: __ {447 7

Tares

Seals I Size

Ty 4
S e

(o Thermol/Hygro meter TD#

Engineer:  #. y

G 7S

Time: ©7:25" | Time: a 7.50

Date: to-ii- 1] Date: e~z Date: #-3-#| Date: 16431

Time: ¢¥:c| Time: /5:6¢

RO 2 | R/ Y: 20 | R/H %/ 5.0 | R/ %; /8 | Manufacture
# Ty gq |TE: 6y |TE: 45 |TE: 67 | Mo
Initials ¢ | Initial: 5/ | Tnitial: 0 | Dnital; g | Rommeember
; # L
Balance
Audit wt. sEET , 5207 , s00f 502

A . &
!!55 ﬁff'f(f

j13, 5420 -

20%, o5 208, FO10

208,704 T

7%, L0T6| 20%, bu3L| 2086684 T

L& ward OV 1EER

(L NELG jab, 8T T Guaie Ree 2D
20 2303 | 1260508 |126,2307 1T

Ji3, 6 | 13,6875

(24,0505 | yp4 05067

26 2t 2y | 129 7830 | 12, 2640 | /24,2642 1
i 726, 5335T #20, 53300 /56 5329
3% 125 117 ) 128,075 1 428,767 | IZS, 17671
77, ¢ 78 L990| 123.0952) 1236784

29 sz Taze 124, 7827| 12e, 79 37| 1241838

]

Page 1 of 1




Tares

Beaker [

Filter Probe O Seals O Size & 7 sy

Date and time in desiccator: jt/-dz-it 2§00 Thermol/Hygro meter ID#_ #7757

Balance equipment number:_ /¥4 4.2 Engineer: ﬁ: ‘&ffg/@“/ ]
Date: 7o-i3-1i | Date: 1e-13-11| Date: Date:
Time: @fuu Time: iS00 | Time: Time: Manufacture
ID # R/H %: ef £ | RIH %: {8 | R/ %: R/ % Model
T(F): 4% |TE: 6% |TE): T (F):
Initial: /4 Initial: /’Z Initial: Initial: Run number
Balance
Audit wt, | . FoUf Eoo |
465 Nikkd 198 T 0.ilEs
Mgt A200 197 T
He T Jig2 J1g2 T
i  ige 87 T
. 1130 JI80 i T
470 JigY 8L T b e 1B
Hf 180 )y T e e e O
472 g29 | 1198 e o 1
473 192 19/ T Pt MY
HTY AI8T 8L T b o 1A
y75 15T 87 T ety e 2B
w7t | 178 |77 A vy o 2B
#77 | .1i88 (88 -~ ity foe 3A
478 | 4088 | p37 T b A
“479 | 1% 4192 T b 3 s
50 1 90 T Lerse e 3B
s | p?s | il bmer 2 a
ygz | 094 | 19¥ 1T LTy gk
83 | 1208 | Ja0 T ST e 1B
s | 179 S99 T b 528 um
e | 1197 97 1
e 1] JHred | pg20l
| sk | 039 | 200 A

Page 1 of 1




Appendix D
Calibrations

Equipment Used:

Platform Scale: 19743

10 pound audit weight: 20115
Analytical Balance: 19683
500 mg Audit Weight: 19684
Relative Humidity: 19724
Moisture Meter: 19701
Barometer: 20177
Calibration Dry Gas Meter: 19681
Dwyer Microtector: 19673
Thermocouple Readout: 19752
Fuel Scale: 19710
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Pressure Transducer and Thermocouple Calibration
APEX XC-60-EP Meter Box
Calibration meter used was a Dwyer Microtector equipment
number 19673. This meter was calibrated by an accredited

laboratory just prior to this calibration.

Pressure was applied to a single point and then split into two lines
using a tee to supply pressure simultaneously to the calibration
meter and the devise under test. Two pressure transducers are used
in this devise, one for delta P and one for delta H.

Temperature readout was calibrated using ice and boiling water, a
second calibrated meter number 9045 was used as a reference.

November 1, 2012

Equipment 19742 19673 Difference
Numbers 0-3” range 0-3” range
Delta H (Inches H20) -0.01 0 01
0.56 0.556 .04
1.00 0.998 02
2.20 2.10 10
3.01 2.9 11
Equipment 19742 19673 Difference
Numbers 0-2” range (0-2” range
Delta P (Inches H20) 0.00 0 0
0.15 A5 0
0.35 35 0
0.50 50 0
0.70 70 0
| 1.01 1.01 0
19742 Ice Water Boiling Water | Reference Ice Reference Boil
33 213 33 214

R
- H A a5
L e




Pressure Transducer and Thermocouple Calibration
APEX XC-60-EP Meter Box
Calibration meter used was a Dwyer Microtector equipment
number 19673. This meter was calibrated by an accredited
laboratory just prior to this calibration.

Pressurc was applied to a single point and then split into two lines
using a tee to supply pressure simultaneously to the calibration
meter and the devise under test. Two pressure transducers are used
in this devise, one for delta P and one for delta H.

Temperature readout was calibrated using ice and boiling water, a
second calibrated meter number 9045 was used as a reference.

November 1, 2012

Equipment 19741 19673 Difference
Numbers 0-3” range 0-3” range
Deita H (Inches H20) -0.01 ¢ 01
0.508 Sl 002
1.015 1.01 005
2.01 2.06 004
3.18 3.20 002
Equipment 19741 19673 Difference
Numbers 0-1” range 0-2” range
Delta P (Inches H20) 0.0 0 0
0.15 0.14 01
0.35 0.35 0
0.50 0.50 0
0.70 0.70 0
0.995 1.00 005
\ 19741 Ice Water Boiling Water | Reference Ice Reference Boiﬂ
B 33 213 33 214 |

T T2



CERTIFICATE OF CALIBRATION

CUSTOMER: INTERTEK TESTING FAIRVIEW OR CALIBRATION DATE: 03/22/12

PO NUMBER! ADMIN.B513000 CALIBRATION DUEs  03/22/13

INST. MANUFACTURER:  SENSUS . FROCEDURE: NAVAIR 17-20MG-02

IN5T. DESCRIFTION! p.D. METER CALIBRATION FLUID: AR @ 147 PSIATOF
MODEL NUMBER: §.275 STANDARD(S) USED: A4, A24 DUE 02-2013
SERIAL NUMBER: 19186330 NIST TRACE #' 5 1219670781

RATEDR UNCERTAINTY: +/- .8 % RD. AMBIENT CONDITIONS: 765 mm HGA 38 % RH72F
UNCERTAINTY GIVEN: +/-.194 % RO, CERTIFICATE FILE #:  437261.12

NOTES: AS RECEIVED WITHIN SPECS. REFERENCE CONDITIONS ARE: 760 mmHGA 70 F

TEST POINT uuT DM, 5TD. |CORRECTION
—NUMBER (TNDICATED| ACTUAL | FACTOR
SCFM SCFEM
0.25666 0.256 0.60743
0.50031 0.49% 005738
0.76291 0.761 (.69750
1.01489 1.012 0.99745
155681 1.553 0.99755
Z.00274 1.998 0.097/63
7.59578 2593 0.09758
2.09805 2.992 0.99768
AVERAGE= [ 0.9975250 |

ool ~J| f U St G| D

All instruments used in the performance of the shown catibration have tiaceability to the National Instfituie of Standards and Technology
(NIST). The uncertainty ratio between the calibration standards (DM.STD.) used and the unit under test (UUT) is & minimum of 4:1, unless
othierwise noted, Calibration has been performed per the shown procedure aymber, in accordance with 1SO 10012:2003, 18O 17025:2605,
ANSINCSL-Z 540.3, and/or MIL—STD-45662A. Test methods: API2530-92 & ASME MFC-3M-1589. '

i i
Dick/thﬁsfg}E)any ¢ 10572 Calle Lee #138 ¢ Los Alamitos, CA 90720
/ ‘ hone (714) 827-1215 « Fax (714) 827-0823

This Calibration Certificate shy ol enceps, in full, withast epprovil by DECK MUNNS QOMPANY. Tte dsta hown epplies oaly to i Gt being calferited and under b2 shated ¢onditions of calbrtia

Date: roved By: Calibration Technician:

3/’27/{(7,

{ 13

S——

M-

Pagelof |




T Calibration complies with ISOAEC
Y e 17025, ANSINCSL Z540-1, and 9001

ARt Callbralion Ceﬁ‘t. NO.: 4198‘4488314
Cerlificate No. 1750.01

Traceabie® Certificate of Calibration for Hand Held Barometer

Manufactured for and distribuled by: VWR Intemational, LLG, Radnor Corporate Cender, Blig 1, Ste 200, 100 Matsonford Road, Radnor, PA 19087
instrument [dentification: ‘
Morlel: 81161-398

S/N, 122400624 Manufacturer: Control Company

Standards/Equipment;
Description Seral Number Due Cale NIST Traceable Reference
Digitai Barometer 04540001 8/1812 1000302796

Digital Thermomieter 41334977/41335007 o142 4000-3893288

Certificate information:

Techniclan: 57 Procedure: CAL-32
Tast Conditions: 25.5°C 43.0 %RH 1015 mBar

Gal Date: 7H7/12 Cal Due: 7TM7M14

Calibration Data: (New Instrument)

Unit(s) Mominal As Found 1n Tol Nominal As Left fn Tot Min Miax # TUR
rabar MA. £52.00 547 Y 544 860 1.20 >4:1
mbar N.A. 750.20 T47 Y 742 758 1.20 >4:1
mbar NA. 1,013.20 1,011 Y i.005 1,021 1.20 474

'C N.A. 25,255 261 Y 24.3 28.3 0.161 >4:1

This [nstrument was callbrated using Insteumenis Traceable to National tnstitute of Standards and Technology.

A Test Uncortainty Ratio of at leas! 4:1 is maintained unless otherwise stated ard Is caleulated Using the expanded measurement uneerainty. Uncertainty evalustion Inclixles the Instrument undey
test and is caleutated in accordance with the 1S0 *Guide to the Exprassien of Uncarlainty in Measurement® {GUM). The uncertainty rapresants an expanded uncedainty using a coverags feelor k=2
10 approximate a 95% cenfidance lavel. In lolerance condiions are based on test rasults falling within specified limits with na reduction by the unceramly of the measurement. The resulls contained
nerein relate ooly to the item callbrated, This cerlificats shall not be repraduced oxcept in full, without written approval of Conlroi Company.

Nominal=Standard's Reading; As LeftzInstrumeants Reading; In Tol=In Tolerance; MinMax=Acceptance Range; *U=Expanded Measurement Uneertainty; TUR=Tast Uncertainty Ratio;
Accuracy=HMax-Mind2; Blin = As Left Nomiat{Rounded) - Tolerance; i4ax = As Loft Nominal(Rounded} + Telerance; Date=MMODNY

UontRoss

Nicol Ro?jﬁguaz, Cuality Managar Wallace Berry, Technical Manager

Maintaining Accuracy;

In eur opinion once calibrated your Hand Hald Baromater shou'd maintaln its aceuray, There fs no exactway Lo determine how fong ralibration will be maintalned, Hand Held Barometars chiange
litlts, if any at all, but can be alfecled by aging, lemperaturn, shoek, and contamination.

Recalibration:
For factery calibration and re-centfication tracezbls ta National Inslitute of Standards and Tachnology contact Contro! Company.

CORTROL COMPANY 4455 Rex Road Friendswood, TX 775846 USA
Phone 284 4821744  Fax 201 482-9448  service@controld.com wwnw.control3.com

Control Company isan IS0 $7026:2005 Calibration Laboralory Accredited by {A2LA) Amerlean Association fer Laboratory Accreditation, Certificate No, 1750.01.
Centrol Company is 150 9001:2008 Quality Gerlifed by (DNV) Dt Norska Verilas, Cerdificats Mo, CERT-01805-2008-A0-HOU-RvA
Inlemational Labacalory Accreditation Cooperation {ILAG) - Moltilateral Racogaition Arrangement {MRA).

Page [ ofl Traceshle® is & registecad trademark of Cantrol Company © 2608 Coawa! Company



¥

g ° CALIBRATION @
2 SERVICES NAY

ey NVLAP LAB CODE

CERTIFICATE OF CALIBRATION ™"

Customer: INTERTEK Customer Mot 1-556813-000
22887 NE TOWNSEND WAY PO Nbr: USA20-0000208799
FAIRVIEW, OR 97024 Date Received: Decamber 13,2011
Cort/SO b [5-BNAEL-105-1 Tate Completed: December 27, 2011
Mamufactarer: Diyyer Instruments Ine, Due Bate: December 27,2012

Riodel Mbr: 1430

Caftbrated To: Manufacturer Specification

Description: Microtector Catibration Proe: 1-ACI5388-2
Serial Nbi: 40U Hem Received: [n Tolerance
W Nbe: 19673 Hem Returned: Tn Tolerance

Unit Barcode: 901R0055114

For calibration data, see Supplemental Report for SO Nbr 15-BN4EL-105-1

‘Transcal Calibration Laboratodies have been audited and found in compliance with ISAEC 17025:2005. Aceredited calibrations pecfornted within the Lebs Scope of Accraditation are indicated by the presence of the
Accrediting Body's Logo and Certificate Number on this Cerificale of Calibration Any measurements on an accredited calibration not covered by that Lats Scope are listed in the notcs sxtion of the centificate This
report must not be used 10 claim product certification appreval, or endorsement by NVLAP, NiST, o any agency of the Federal Government

Transcat calibrations &s applicably are performad in compliance with the requireraents of [SQA00T:2008, TS0 TS16949, ANSIARCSL E340-) 201, and IS0 10012-1992. When specified conlractually the requirements of
LOCFR21, 10CFR50 App. B and KOA-1 are slso covered.

Trareabiliy includes no tess than An orbroken chain of comparison realization of STunily measurement uncartainty, dosomentation, competeate, pariadic recsbraion and measurgment assurance  Transcat documents
the traceability of measurements 1o the $[ uuits through the National Institute of Standards and Technology(NIST) or the Nationel Reszarch Courxil of Canada(MRC), of other récognized natlonal measuremsnt i nstilutes
(NBAT*S) or lntemations] standard bodies or to measurable congiions created i our Laboratory, or secepted fundamena) end'or nztural physical canstants ratio type of calibration or by comparison to consersus
standards, The specific path of traceability for ke reported measurement results 35 maintained af the Transcal Eaciiity and is available there for review

Complete records of work performied arg malatained by Transeal and are available for inspestion Labortory standards used in the performaace of this callbzation are shown on the Supplementat Report

The results in this report relate valy to the item ealibrated or tested and the determination of in or out of tolerance is specific to the modeiseral na Teferenced dbove based on the tolerances shown on 1he supplemants!
peport; thesa telerances are efther ths original equipment manufacturels (QEM's) warranted specificalions o the eal’s raquested specifications

The applied uncertainty {5 the uncertsinty of the calibration processThe Test Uncertzinty Raflo {TUR) is calouleted ay per NCSL Intemaitonal RR9, section 8.2, All calibrations have been pesformed vsing precesses
hevingn TUR of 4 : 1 or better, unless otherdse noted on the Supplemental Report Uncertainlies hase been estimaled 2l 295 poccent confidence level{k=2). Calibrafion ata4:1 TUR {or greatec) provides reasonable
confidence that the fnstrament is within the stated tolerances For measusing Instruments i order la consider the coniribution to The uncertainty from reproducibillty of ihe unit under tes(UUT), add 0.6 of the UUT’s
{east significant digit to the reported uncertainty For mass calibrations Conventienad mass referenced Lo8.0 glont’.

Any sumber of factors can cause 2 unit 1o drift out of tolerance at 2ty time followisg its ealibratorLimitations on the uses of this instrument sre desailed in the OBM's oparating Snstructions

Notes:
Callbrated At Ezcility Responsibls 11, Digltally Signed By Sherey Caldarelti for
2056 S. Alex Road 7056 8. Alex Road : #” Date: Deceraber 27, 2011
West Carrolliton, OH 45449 West Carrollton, OH 45449 .
. Jim Beckner
By: Dave Highlands 937-866-1033

) Lab Manager
Qﬂr Digitally Signed On December 27,2011 # g
T

w2

Revision ¢ FUOI3R22 #1011
This cectificate may nof be reproduced except in full without the written approval of Transcat Additional information if applicable may be included on separate repods). Certiﬁcate - page 1 Of i
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Omega TC Reader 1D # 18752

EPA Emissions Booth # 1

Due for Calibration 3-8-2012

Date of calibration 4-24-2012

Used Omega Model CL23A Calibrator
Calibrated 2-23-12 Due: 2-23-2013

Calibration of Omega TC Reader Epa Booth # 1

Verified 9 of 12 channels Exceeding the minimum reguirement of 10%

Location Refrence Response
0°F 3°F
50°F 52°F
100°F 102°F

Diffution 150°F 152°F

Tunnel 250°F 252%
350°F 352°F
500°F 500°F
75Q°F 752°F

Location Refrence Response

Q°F 1°F
50°F 51°F
100°F 101°F

Flue  150°F 151°F

Gases 250°%F 251°F
350°F 351°F
500°F 501°F
750°F 751°F

Location Refrence Response
0°F 1°F

50°F 51°F
100°F 100°F
150°F 151°F
250°F 251°F
350°F 351°%F
500°F 501°F
750°F 751°F

FB Top

Location Refrence Response
0°F 2°F
50°F 51°F
100°F 101°F
FB 150°F 151°F
Bottom 250°% 251°F
350°F 351°F
500°F 501°F
750°F 752°F

Calibration done by: Kreig Maplethorpe




Omega TC Reader D # 19752
EPA Emissions Booth # 1

Due for Calibration 3-8-2012
Date of calibration 4-24-2012
Used Omega Model CL23A Calibrator
Calibrated 2-23-12 Due; 2-23-2013

Location Refrence Response

FB Back

Location

FB Left

Location

FB Right

Location

Filter
Train A

O°F
50°F
100°F
150°F
250°F
350°F
500°%F
750°F

Refrence
0°F

50°F
100°F
150°F
250°F
350°F
500°F
750°F

Refrence
0°F

50°F
100°F
150°F
250°F
350°F
500°F
750°F

Refrence
0%F

50°F
100°F
150°F
250°F
350°F
500%F
750°F

1°F
53°F
103°F
152°F
252°F
352°F
502°F
752°F

Response
2°F

51°F
101°F
151°F
251°F
351°F
501°F
752°F

Response
1°F

51°F
101°F
151°F
251°F
351°F
501°F
752°F

Response
1°F

B1°F
101°F
151°F
251°F
351°F
501°F
751°F

Calibration done by: Kreig Maplethorpe




Omega TC Reader 1D # 19752

EPA Emissions Booth # 1

Due for Calibration 3-8-2012

Date of calibration 4-24-2012

Used Omega Model CL23A Calibrator
Calibrated 2-23-12 Due: 2-23-2013

Location Refrence Response
0°F 1°F
50°F 51°F
100°F 101°F
Fiiter 150°F 151°F
Train B 250°F 251°F
350°F 351°F
500°F 501°F
750°F 753°F

Calibration done by: Kreig Maplethorpe




.- 1The nncertainty is calculated according to the IS0 Guids to the Expression of U
- ohserved standard deviation of the unit undes test. The uncertainty is expanded w
calibrated wsiug standards traceabls lo the National Institute of Standards and

Calibration data skould bo reviewed fo insure that the instrument is performing to ils required accuracy.

LABOR

Established 1974

2340 SE

Intertek Testing Services NA, Inc -OR
22887 NE Townzend Way

Fairview, OR 97024

QUALITY CONTROL SERVICES

ATORY EQUIPMENT « SALES - SERVICE - CALIBRATION « REPAIRS

11™ Ave, Portiand, Oregon 97214 - Box 14831 Portland, Oregon 97253

(503) 2362712 - FAX {503) 236-2535 - www.go-servicas.com Callbration Services

Certificas Number: 1550.01
Labosaiory code: 116853

Report Number: INTTO2R3G 1000388121629
A2LA ACCREDITED

CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

fiam Wiake Model Serial Number Customer D Location
Scale Weighironics 3732 RAGI0O0038D 19710 Warchouse
Units Readability S0P Cagl Date Last Cal Date Cai Due Date
ibs 0.05 QC033 10/29/12 10/27/11 10/2013
FUNCTIONAL CHECKS
SHIFT TEST LINEARITY REPEATABILITY ENVIRONMENTAL
Test Wi: Tol: Test Wi: TFaol: Tesi Wi: Tof: CONDITIONS
50 0.05 HB44 HB44 50 0.05
As-Found: As-Found: As-Found: () %] (]
Pass:i Fail: I Pags;A Fail: 3 Pass:[A Fail: O Good TFair  Poor
As-Lefis Ag-Left: As-Left:
Pass:¥ Fail: 1 Pass:&A Fail: [ Pass:Fl Fail: [3
CALIBRATION DATA
Standard ~ As-Found As-Left Expanded Uncertainty
250 249,95 249,95 0.064
150 130.00 150.00 0.064
100 100.00 100.00 0.031
30 50.00 50.00 0.031 o
25 25.00 25.00 0.031
10 _ 10.00 10.060 0.03717
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal Date Cal Due Date NIST iD
Avoirdupois Cast W Rice Lake 25 and 50ib PWOS90-CA 12/17/11 12/2013 34XX

Permanent Information Concerning this Equipmeant:

Indicator serial number: R3Q106038

Report preparedire

viewed by:

Comments/information Concerning this Calibration

, S
7 : )
f,}/&/" Date: / ‘7 7”‘7// >~ Technician: D. Thompsen

*\,y_,w—-f/"_"

A1

Signature:

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.

ncertainty in Measurement and includes the uncertainty of standards used combined with t
1th & & Tactor of 2 for an approximate 95% level of confidence, Instruments listed above We
Technology (MIST). Calibration dafa reflect sesuifs at the time and Tocation of calibrati
Calibrations comply with TSOAEC 17025 and ANSIZ540-1-19

Membsr: National Conference of Standards Laboratorles and Welghts & Measuras



SR

Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT » SALES « SERVICE « CALIBRATION REPAIRS

2340 SE 1™ Ave. Porlland, Oregon 87214 = Box 14831 Portland, Oregon 97293
FAS (503) 235-2635 + www.ge-services.com

(503) 2362712

Callbration Services

Certficate Numbar: 1550.01
J.aboratery code: 115953

Ingertek Testing Services NA, Inc -OR Report Number: INTT02083047121029

22887 NE Townsend Way
Fairview, OR 97024 A2 A ACCREDITED ‘
CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
ifem ifake Niodel Serial Number Customer 1D Locallon
Scale Weigh-Tronix WI1125x1000 083047 19743 Warehouse
Units Readabilify S0P Gal Date Last Cal Date Cal Due Date
ibs 0.1 Qo33 10/29/12 10/27/11 10/2013
FUNCTIONAL CHECKS
SHIFT TEST LINEARITY REPEATARBILITY ENVIRONM ENTALﬂ
Test Wi Tok: Test Wit Tok Test Wit Tol: CONDITIONS
2350 04 HB44 HBd4 50 0.2
As-Found: As-Found: As-Found: it ] |
Pass:# Fail: (3 Pass:E Fail; 3 Pass:# Fail: O Good Fair Poor
As-Left: As-Left: As-Lefi:
Pass:i¥ Fail: 3 Pass:F Fail:[J Pass:#A Fail: [
CALIBRATION DA‘TA
Standard As-Found As-l eoft Expanded Uncerlainty
10_(_)0 1000.2 1606.2 0,12
560 300.0 S00.0 .08
300 300.0 300.0 0.08
200 200.0 206.0 0.08
160 106.0 100.0 0.05
5{}” ] 50.0 56.0 0.95
CALIBRATION STANDARDS
iéem Miake Model Serial Number Cal Date Cal Due Date NIST ID
Avoirdupois Cast W Rice Lake 25 and 50ib PW0OS90-CA 12/17/11 12/2013 4XX

Permanent Information Concerning this Equipment:

Indicatar s/n 083047 Platform s/n 66190, Platform labelled 1000
Ib.x 0.2 Ik,

Comments/information Concerning this Calibration

gy e . 7
Report preparedireviewed by: /(/5/ o Date: / ?/ Z 5% 2 Technician: D. Thompson

Signaturs:
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OR QUALITY CONTROL SERVICES, iNC.

: ;'ﬂle uncertainty is calculated according to the 18O Guide lo the Expression of Uncertainty in Measurenent and Includes the uncertainty of standards used conibined with §
" observed standard deviation of the unit under test. The uncertainty is expanded with a k factor of 2 for an approximate 95% fevel of confidence. Instrurnents listed above we
~ fcqlibrated using standards traceable to the National Institte of Standards and Technology (NIST). Calibration data reflect results at the time and location of calibratle

Calibration data should be reviewsd io insure that the instrument Is performing fo its required accwrasy. Calibrations comply with ISO/IEC 17625 and ANSU/Z540-1-19

ot

Member: National Confarence of Standards Laborateries and Weights & Weasures



o CALIBRATION Y
SERVICES NV&@S@

MYLA? LAB CODE

CERTIFICATE OF CALIBRATION H0asee0

Custemer! IMTERTEK Custonier Nbrt  1-556813-000

22887 NE TOWNSEND WAY PO b
FAIRVIEW, OR 97024 Date Recelved:  April 05, 2012
Cert/30 Wbz 2-BQ1C3-630002-1 Date Compieted: April 05, 2012
Manufacturar: Ohaus Due Bates April 03, 2013

hiodel Nbe: AV264C

Calibrated To: Manufacturer Specification

Description: Digital Balance Calibration Proc:  1-AC34283-0
Servial Nbe: 8031051017 Item Reeedved: In Tolerance
ID Nt 19683 Itemi Returned Ip Tolerance

Unit Barcode: 402A0002607

For calibration data, see Supplemental Report for SO Nby 2-BQ1C3-630002-1
Transcat Calibration Laboratories have been audited and found ia compliance with ISOMEC 17025:2005. Accredited calibrations perfarmed within the Lab's Scope of Accreditation are indicated by the presence of the
Aheccediting Body's Logo and Certificats Nunber on s Cerfificate of Cafibralion. Any measurements on an aceredited catibration ol covered by that Lab's Scopeare Tisted in (he notes seclion of the certificate. This
report must not be used to claim preduct certification, approval, or endorsement by NVLAP, NIST, of any agency of the Federal Government.

Transeat calibralions, as applicable, ace performed in compliancewith the tequirements of 150 86012008, 1S0 TSL6349, ANSUNCSL 7560-1994, and IS0 10012:1992. When specified conlractually, hs sequiremicatsof
10CER2L, LOCERSD App, B and NQA-1 a1¢ slso cowred.

Traceability inclades 7o less than: An unbroken chaln of comparison, Trealization of 81 units, measurement uncectalnly, documentation, COMPEENcs, periodic recalibration, and measurenient assurance. Transcal documents

the traceatility of measurerenis ta the S urits through the National lastiule of Standards acd Technology (NIST) or the National Research Council of Canada (NRC), or gther recognized rational { institates
(NMI*s) or intemational standard bodies, of to measarable condifions created in our haboratery, of accepted fundamental and/or patural physical conslants, satio type of calibration, or by comparison le consensus
standards. The spacific path of traceability for the seposted .+ resulfs Is malntained 8t the Tianscat facility and is avaltable there for redew.

Complete records of work performed are maintained by Transeat and are avatfabile for inspection. Laboratory standards used in Lhe perfornance of this cafibration ar2 shown an the Supplenscotal Report.

The results in this raport telate only o tha itens calibrated or tested, and the determination ofin of out of talesance 3 spesific to the modeVserial no. referénced shove based on the tolesances shown oa fhe supplementa!
repor; these 1olerances are éither the original equipment manufacfrer's (OEM'S) wamanted specifications or the client’s requested spedifications.

The appiied uncenainty is the uncerainly of the calibration: process. The Test Uncertainly Rafio (TUR} is caliulated as per NCSE Intecnation2l RP-9, scetion 8.2, All catibrations have been perforrned using processes
having & TUR of 4 : [ orbeller, unless atheowisa nated on he Supplemental Report. Uncertainties have bees estimated a1 95 percent confidence Tevel (k=2). Cefibrationata 41 TUR (or greater) provides reasonable
confidenco that the tnstrrmsnt is within the stated tolerances. For nasucing instruments, i erder to consider the contribution 1o the uncertainty fron reproducibliity of the unlt urder test (UUT), 2dd 0.6 of the [UT's
Least significant digit 4o the repocted uncertzinty. Eor mass calibrations: Conventional mass referenced Yo 8,0 glear.

Any nunber of factors can causea unlt to drift ot of folerance at any fime foflowing its calibration. Limitations on the uses of 1his instrument are detailed in the OEM's operating instructions.

Notes:  TUR’s of [ess than 1} approved by Bruce LeBlane Qlly Mngr 503-676-2311

Calibrated At: Facility Responsibie:
22887 NE TOWNSEND WAY 14058 SW Milton Ct (. { y :
FAIRVIEW, OR 97024 Portland, OR 97224 , n;&j:/{ q’)@w—-}f t("i)n“ PSS
By: Drake Dunnlng 503.508-870) are Jase

Lab danager

@}Dﬁgiﬁally Signed On April 03, 2012
4 “d

Revision 8 FOMLIR2 BN 22011
This certificate may rot be reproduced except in ful), without the written approyel of Transeat. Addifionat information, if applicable may be included on separate repor(s). Certificate - Page l Of i
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SALIBRATI
SERVICES

P
;

Certificate of Compliance
it is horeby certified that this article has been tested for functionality. 1f the aricle has no testable function it has been
inspected and is certified to be the article as described,

Custormer: INTERTEK Custemer Nbrr  1-556813-000
22887 NE TOWNSEND WAY o Hbr: USAZ0-0000208799
FAIRVIEW, OR 97024 Date Received: December 09,2011
Cert/S0 Nby: 2-BN24D-101-1 Date Completed: January 04, 2012
Meanufacturers Troemner Due Dater December 20, 2012

Modei Wbyt Unknown (RMG1Q1)

Pescription: Weight, Single 500 milligram Ultra Class
Sevial Nbr: 1000013130
m Nor; (9684
Unit Brreode: 900B0019546

For calibration data, see Supplemental Report for SO Nbr 2-BN24D-101+1

Transcal Calibraion Laboratories have been audited and Found in compliance with ISATEC 17025:2005, Accrediled calibrations performed within the Lals Scope-of Accreditalion are indicated by the presence
of the Accrediting Body's Logo and Certificate Number oa this Centificate of Calibrafion Any measurerzenls on an 2ecredited calibration ot coversd by that Lats Scope are listed In the notes section of the
certificate Thilg report must a0t beused to clalm product cedification approval, or endorsement by NVLAF, NIST, or any agency of the Federal Govemment

Transcat calibrations 25 applicable ars performed fn compltance with the requirements of 15(9001:2008, 180 TS16049, ANSUNCSL Z540-1994, and 150 1DO12-1682. Whea specified contractually the
requirementsof’ 10CFR2Y, 10CFRS0 App. B and NQA-1 are also covered.

Traceability includes no Tess than An unbroken chain of comparison realization of 81 units measurement uncariainty, documeatation, competence, pariadic recalibration and meastrement assurance Transcal
documents the traceability of measarements to the SLunits through the National Tnstitute of Standards and Technology(NIST) or the National Research Council of Canada(NRC), of other recognized matienal
reamrement institutes (NMI"s) o intemational stendard bodies or to measurable conditions created in otz laboratony, of accepted fundamental aad'or natural physical consiants ratio fype of cafibration of by
comparison 10 consenss standards The specific path of tiaceability fuc the reported incassrement sesults Is maintalned at the Transeat tacility and is available there for review

Couipliete records of work perfomed are maintained by Trinscat and are avallable for inspection Leboratory standards used in he perforntance of 1his ealibration are shown en the Supplenental Repod

The results in this report late only to tha tiem calibrated or tested and the determination of in ar out of tolerancs I specific to the modelserist no referenced above based o tha taderances shovm on the
supplemental report, hese tolerances are either the originat equipment manufacturels (OEM’s) wamanted spacifications of the clieat’s sequested specifications

Tho applied uncertainly Is the nncenainty of the calibretion processThe Test Unceriainty Ratlo (TUR) is calculated 25 per NCSL Intemational RR9, sestion 8.2. Al calibratlens have been performed aising
processes havinga TUR of 4 © # orbetler, valess otherwlsa soted on the Supplemental Report Uncestainties have besn estimated 2t ad5 percenl confidence lovel{k=2}. Caltbration at a4} TUR {or greater)
pravides reasonzble confidence that theinstrument is within the stated toterangas For measusing instrunvents in order fa consider the contribution to theuncertadnly from reprodudibility of the unit under test
(UUIT), add 0.6 of the ULIT s east stgnificant digit ta the reported uncertainty Tor mass calibrations Conventional mass referenced tod.0 glen?,

Any numbsr of factors can catse 2 unit to ¢df out of tolerance at any time following ils calibratiorLimitatlons on the uses of this Instrument are detalled in the OEM's operating i nstructions

Notes:  This ueit was calibrated by Fousser Neweight 12/20/2011 (see aitached dod# 10536-1 1). Documentation was reviewed per Transcat policy

PO902,
Ch far compliance at Facillty Responsible; %};pigimliy Signed By Marc Jaso for
14058 SW Milton Ct 14056 SW Milton Ct # Dater Janwary 04, 2012
Portland, OR 97224 Poriland, OR 97224 N
) Tony Kutch
By: Creg Guile 503-598-8700 Lab hauager
@.,-Digitaily Stgned On January 04, 2012 £
p
Revision & FODIR1Z W1 2201
This centiftcate may tiot e reproduced except in full without the written approval of Transcat Addifional information if applicabie may ke included on siparate Certificate - Page Fofl

ranartict
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Heusser Neweigh, LLC
Mass |
Certificate of Calibration

lssued to;

Transcat, inc
14058 SW Milton Court
Portland, OR 97224

Heusser Neweigh Test Number:

1063611
Date of Calibration:
20 December 2011
Order Information: Description of the Mass Artifacts:
Purchase Order No.: = 320281 Manufacturer: Troemner
Date Received. 16 December 2011 Serial Number: 1000013130
Submitted By: Paulstte Rountree ID/Asset Number: 16684
Neaxt Calibration Due: Decernber 2012 Accuracy Class: Ultra Class
‘ Description: 500 mittigram weight

This is to certify that the information contained in this Cerlificate of Calibration is trug and correct as of the date of
calibration. This certificate of calibration shall not be reproduced except in full, without the written authorization of
Heusser Neweigh,

%/&/@/M 2/ Dg& 2o

Authorized Ségn'atnhfé"/'" ’ Date of lsste

ACCREDTT ED

Calibration
AZLA Certificate No.; 1823.01
ISOAEC 17026-2005
ANSINCSL Z540-1-1884

Tast#  10836-11
Page; 1of4d
Cate: 20 Dec 2011

HEUSSER NEWEIGH, LLC 1400 Willow Pass Court, Concord, California 94520 800.672.1440

This cerifficate of calibration shall not be reproduced except in full, without the written authorization of Heusser Neweigh,
Rev. 111111




Calibration Information:

Envémnmentai Conditions:

Metrologist 1 ALC Temperature: 2985 °C
Metrologist 2: Pressure 10130 hPa
Metrologist 3: Humidity: 48.0 %
Tesi Method WP-310-2-2 {Rev.2010-1)
Reference Standards Used: ifass Comparaior Used:
Cal 1D # Callbration Date | CAPraton Due Cal ID # Model
56 14 December 2010 January 2012 18 Mettler ab
As Found / As Left Data (unfess reported in ‘As Found’ data) :
Mominal Assurmned Conventionat | Estimated ] Reiference
Mass Densify Mass Correction | Uncertainty | Standard | Comparator
ma D gleim® mg mg mg D ]3]
500 7.66 499.9989 -0.0011 0.0010 56 18
Comments:

Test# 10836-11
Page: 20f4
Date: 20 Dec 2011

HEUSSER NEWEIGH, LLC 1400 Willow Pass Court, Concord, California 94520 800‘672.'3440

This certificate of calibration shall not be reproduced except in full, withou! the written authorization of Heusser Newsigh,
Rev. 111111



Partinent infermation:

The weights listed on this Ceriificate of Calibration have been compared to mass reference standards thet are directly traceable to
the Nationa! Institute of Standards and Technology (NIST). NIST # 822/2758580 & NiST # 822/272103

The procedure used o calibrate the herein described welights and this Certificate of Weight Calibraiion mests the requirements and
guidelines of 150 17025:2005, ANCI/NGSL 2640-1-1884, ASTM E 817-87, or OIML R111, the Heusser Neweigh Quality Assurance
Program (Revision 2007-1) and the purchase order referenced herein, if any.

The procedure used to disseminate an assigned value for each weight was performed through a series of intercomparisons
hetween NIST traceable mass reference standards and the welghts listed on this Certificate of Calibration.

Uniceriainty has been calculated using the root-sum-square method to include both Type A components, assuraing a normal
distribution, and Type B components, with a coverage factor of k = 2 to express the expanded unsertainty with an approximate 85%
confidence level.

The calibration of the weights listed on this Mass Cerificate of Calibration is based on an assumed apparent mass vs. material of
density 8.0 g/om?, unless otherwise noted.

Definitions:

As Found Data—the conventional mass as it was received by Heusser Neweigh, after cleaning, but pridr to adjustment or
replacemant.

As Left Data—ihe conventional mass after adjustment, repalr, or replacement of the weight. The As Left data will equél the As
Found data if thers were no adjustment, repalr, or replacement of the weight.

Calibration—ihe acts of determining the mass difference between a standard of known mass vaiue and an “Unknown” test weight or
set of test waights, ostablishing the conventional mass value of the “unknown”, and of determining & quantitative estimate of the
uncertainly to be assigned to the stated conventional mass value of the “unknown”.

Certificate of Calibrafion—a document that presen'ts calibration resulle and other information relevant to a calibration, including the
nomtinal mass values and corrections, togsther with a statement of the uncertainty of the values.

Class Tolerantce—the maximum amount by which the conventional mass of the welght is allowed to deviate from the assigned
nominal valueg, plus/minus the estimated uncertainiy.

Conventional Mass—oconventional value of the result of a weight at 20 °C.

Correction—mass values are traditionally expressed by two numbers, one belng the nominal mass of the welght, and the second
being a correction. The mass of the weight is then the assigned nominal value plus the assigned correction. Positive corrections
indicale that the weight embodies more mass than Is [ndicated by the assigned nominal value. '

Nominal Mass—the mass value as indicated on the weight.

Traceability—the préperty of the result of a measurement or the value of a standard whereby it can be related to national or
intemational standards, through an unbroken chain of comparisons,

Uncertainly—in any measurement of mass, there are a number of sources of uncertainty. The uncertainly figure is an expression
of the expanded overall uncertainty for the measurement, using two standard deviations as & limit to the effect of both random.
errors and systematic errors associated with the measurement process.

Test# 10638-11
Page: 3of4
Date: 20 Dec 2011

HEUSSER NEWEIGH, LLC 1400 Willow Pass Cour, Concord, California 94520 800.672.1440

This certificate of catibration shall not be reproduced except in full, witheut the written authorization of Heusser Newsigh.
Rev. 111111 ‘



APPENDIX 1: Troemner Tolerance Table

r

Nominat

Troemner
UltraClass

500

07

300

0.45

200

0.30

100

0.16

0.07

0.044

0.044

0.030

0.020

0.020

0.020

500

0.005

300

0.006

200

0.005

100

0.005

50

0.005

30

0.005

0.005

0.005

0.008

0.005

0,005

wr N W | NI OD

0.005
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e CALIBRATION
SERVICES

Certificate of Compliance
It is hereby certified that this arficle has been tested for functionality 1f the article has no testable fanction it has been
inspected and is certified to be the atticle as deseribed,

Customer: [NTERTEK
2595 SQUTHWEST |

Customer Nbr:

53RD DRIVE

BEAVERTON, OR 97006

Cort/SC Niwe 2-A94VT-88-1
Manufaeturer: Troemner

Date Complefed:

Medel Nbit INKNOWN (PWIG104)

Part Nt Unknown (PMO104)
Deseriptien: 1§ Lb Weight, Single

Sevial Nbrt NONE
1D N C(HONE &

Unit Barcode: 901 BO008371

Transeat Calisrafion Labostories Bave been audited and found in comptiance with ISGEC 170252005 Accredit
Avcrediting Body's Loge end Certificate Nuniber on this Centificate of Callibration Any nicasurinents on an acer

2#;{3“{ EQDJ\"“\

product cerification, approval, o endorsement by NVLAR AZLA, NIST, er any agency of the Federal Govemmest

Franscal calibrations as applivabls are performed in complianes with the 1equirements of [S05001;2000, 150 T816948, ANSUNCSI.

requirementsof 10CFR21, 10CFRI0 App. B and NQA-1 arz also covered.

1-356813-000

PO Nbr: USA20-0000202108
Date Received: December 13,2010

Febyuary 03, 2011 ,/;&JQ

Due Date: WMW
Oave fime cal @wfé}*"

mafess da W‘m?@&.

od catibrations performed within the Lats Scope of Accreditation are indieated by the presence of the
edited calibration not covered by thar Lats Scope are nofed betow, This report must not be used to claim

7540-1904, Q5-0000 gnd J$0 100321992, When specified conkactwally the

Transcat will maintain and document the teaceability of 2l its standards to the Natlonal Instinnte of Stardards and Technolog@IIST) of the National Research Council of Canada{NRC), or to other recognized national or

internstional standard bodies(MMTs), of to measurable conditions created in ourl

Thg specific path of tracesbility for the seported measurement resulls i3 maintained at the Transza; facility and I5 avaitable thers for review

2boratory, or accepted fundaments] andor natural physical constants vatio type of calibratfon of by camparison o tonsansus standards

Complate records of work performed are miintained by Transcat and are available for inspection Laboratory standards used in the performance of this calibrafion are shown below

The resalts in {his report relate oy 1o the fiem callbrated or tested and the determinatlon of in or oul of toferance is specifie to the modedserial na referenced ahove based on (he manufacturefs published spesifications

AH calibrations have been performed using provessss having a test unce

estimated a1 2 95 percent confidence lovel(k=2). Calibration atad:1 TUR provides reasonable confid
instrument are detailed in the manufaciurels operating instructions.  Any number of fz¢lors can cause & un
calibration process For measuring instruments zdd 0,6 of the Teast signiticant digii ta the reported uncertainty

rtainty ralio of Fotir or mote times greater then the unit calibratedmless etherwise ioted on the Supplemental Report. Uncenzinties have been

Conventional mass seferenced 108.0 g/em™ For slagle sided tolerances mo TUR wilk be provided
Nofes:  This device was certified by Troemner on 21 Jan 2011, (see attached certificate 591491B), as reviewed by Transcat policy PO902R2

Checked for complisnee 243
14058 W Milton Ct
Portland, OR 97224
By: Qreg Guile
AL Dipially Signed On 2/3£2011
E?I;g, gitally S

Revislon &

Facitity Responsible
14058 5W Milton Ct
Portland, OR 97224
503-398-8700

Reprinted on 02/08/2011

aee Thas the Tnstrument 5 within the manufacturde published speciticafons Limitasions on the uses of this
it to drift out of tolerance ot any time following its calibrationiThs reported inezrainty is the uneedainty of the
to obtain the measurement uncertzinty of the unli uader test at the ecific poial. Por mass calibrations

i}, Digitally Signed By Drake Dunniog for

77 Date; 2312011

Tony Kudch
Lab Mangger

This certificate nuay ot be repraduced except in fUljwithort the writien approval of Transeat Additional information If applicable may be included on s=parite repars).

FO013R21 SUG009

Certificate - Page 1 of 1
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Henry Troemner LLC

alibration Certificate

201 Wolf Drive » P.O. Box 87 » Thorofare, NJ  08086-0087 » Phone: 856-686-1600 » Fax: 858-686-1601 o www.lroemner.com « e-mail: troemner@iroemner.com

Page | of 7 Pages

Weight
Certificate Number 591491B-1
SECTION 1: NAME AND ADDRESS OF CUSTOMER Date of Calibration 21-JAN-2011
End user Client
Transcat Inc - Transcat (Rochester)
14058 SW Milton Ct 35 Vantage Point Drive
Portland OR 97224-8025 : Rochester NY 14624

SECTION 2: APPROVED SIGNATORY

(3%

Joseph-Moran, Metrology Manager

SECTION 3: PERSON PERFORMING WORK

Daniel Foglio

SECTION 4: CERTIFICATE INFORMATION

" Description of Masses: Cast Iron

Accuracy Class ¢ NIST 105-1 Class F Date Received : 11-JAN-2011
Order Number  : 304744 Date of Calibration : 21-JAN-2011
Construction ¢ Two Piece Date of Tssue + 21-JAN-2011
Material : Castlren Weight Range © 10 1b

SECTION 5 ENVIRONMENTAL CONDITIONS DURING TEST

Temperature: 21.73°C Pressure; 752,79 mm Hg Relative Humidity: 45%

SECTION 6:; PERTINENT INFORMATION

The Weights listed on this calibration report have been compared to reference mass standards that are
digeetly traceable to the National Tnstitute of Standards and Technology under Test No. §22/272103-05.

Reference stendards and balances used o perform the calibration are listed in Section 10,
The weiglits calibrated for this report have been calibrated in accordance with Troemner's
calibration process. The calibration performed meets Level I1I criteria as described in the
NIST/NVLAP Technical Guide 150-2.

This calibration also meeis specifications as ouflined in ISO 9001, ISOMEC 17025,
ANSI/NCSI, Z540-1-1994, NRC Document 10CFR50 Appendix B, and applicable documents.

This certificais of calibration shall not be reproduced except in full, withoul the written approval of Tyoemmer, LLC, This certificale of
calibration susi not be wsed by the customer to claim product endarsement by MIST, WVLAP or any agency of the 1.5, government.

i



Henry Troemner LC

Calibration Certificate =

204 Wolf Dirive = P.G. Box 87 « Thorofare, NJ  08088-0087 « Phone: 856-686-1600 « Fax: 856-686-1 601 « wwawirosmner.com « e-mall: Froemnar@iroemner.com

Page 2 of 7 Pages
Weight

Certificate Number 3591491B-1
NAME AND ADDRESS OF CU STOMER Date of Calibration 21-JAN-2011

End user Client
Transcat Inc Transcat {Rochester)
14058 SW Milton Ct

35 Vantage Point Drive
Portland OR 97224-8025 Rochester NY 14624

SECTION 7: TRUE MASS (MASS IN VACUUM) CALIBRATION DATA

Nomizlai Serial 00 - True Mass

---------- Density' Uncertainty
Mass Value Number As Found As Left of Weight (+or-)
10 1ib 4B36,2786 g 4536.2786 g 7.2000 g/om® 50.0 mg

t Density is assumed unless otherwise stated 1 As Found /1 Tola



Henry Troemner LL.C

Calibration Certificate

304 Wolf Drive = P.0O. Box 87 « Thorofare, MJ  08086-0087 « Phone: 858-886-1500 - Fax: 856-686-1601 « www.froernnar.com = e-mall: froemner@troemner.com

Page 3 of 7 Pages

Weight
Certificate Number 591491B-!
NAME AND ADDRESS OF CUSTOMER Date of Calibration 21-JAN-2011
End user Client
Transcat Inc Transcat (Rochester)
14058 SW Milton Ct 35 Vaniage Point Drive
Portland OR 97224-8025 Rochester NY 14624

SECTION 8: MASS IN AIR CALIBRATION VALUE VS. REFERENCE DENSITY 8000 kg m”

Nominal Serial - Conventional Mass Vaiue —--- Uncertainty Tolerance
Mass Value Numntber As Found As Left {(+or-) (+or-)

1t 1b 4536.2030 g 4536.2030 g 50.0 mg 450.0000 mg



Henry Trosimner LL

Calibration Cerlificate

201 Woif Eirive « PO, Box 87 » Thorofare, NJ 08086-0087 « Phone: 855.686-1600 « Fen: 856-G88-1601 » v iroemner.com « g-mait; froemner@trosmner.com

Pape 4 of 7 Pages

Weight
Certificate Number 59149181
NAME AND ADDRESS OF CUSTOMER Date of Calibration 21-JAN-2011
Ind wser Client
Transcat Inc Transcat (Rochester)
14058 SW Mitton Ct 35 Vantage Point Drive
Portland OR 97224-3025 Rochester NY 14624

SECTION 9: MASS IN AIR CALIBRATION DATA VS, REFERENCE DENSITY 8000 kg m ?

Nominal Serial -- Conventional Mass Correction -- Unecertainty Tolerance
Mass Value Number As Found As Left (+or-) (+or-)

10 1b 279.3 mg 278.3 mg 50.0 mg 45¢.0000 ng




Henary Troemner LLG

Calibration Certificate

304 Wolf Drive « P.C, Box 87 « Thorofare, NJ (8086-0087 « Phone: 858-686-1600 = Fax: 858-686-1601 « www.troemner.com e e-mail; roemner@iroemner.com

Page 5 of 7 Pages
Weight
Certificate Number 591491B-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 21-JAN-2011
End user Client
Transeat Inc Transcai (Rochester)
14058 SW Milton Ct

35 Vantage Point Drive

Portland OR 97224-8025 Rochester NY 14624

SECTION 10: CALIBRATION PROCEDURE DATA

Naominal Serial Standard  Cal Balance Cal Procedure
MassValue Number SetNo, Due Used Due Used

ig 1b 51104 02/28/11 XP64003L-A01 11/30/11 Multi A-B



201 Wolf Drive « P.O. Box 87 « Thorofare, NJ 08086-0087 « Phone: §56-686-1600 « Fax; 858-686-1601 « www.rogmner.com o a-mail: roemner@froemner.com

Page 6 of 7 Pages
Weight
Certificaie Number 591491B-}

NAME AND ADDRESS OF CUSTOMER . Date Of Calibration 21-JAN-2011
End user Client
Transcat Inc Transcat  (Rochester)
14058 SW Milton Ct 35 Vantage Poini Drive
Portland OR 97224-8025 Rochester NY 14624

SECTION 11: GENERAL INFORMATION

This calibration was performed in Troemne:'s High Precision Level 1 Mass Metrology Laboratory at
201 Wolf Drive, Tharofare, New Jersey 08086 unless otherwise noted on page one. The internal procedures
used are CAL- CLASS] CAL-MMAP, and NIST HB 145,

SECTION 12: DEFINITIONS AND TERMS

MASS IN A VACUUM - The mass of a weight as if it were measured in a vasuuni. Also known as True Mass,

MASS IN AIR - The conventional value of the result of weighing in air, in accordance to International
_Recommendation OIML D 28, For a weight taken at 20° C, the conventional mass is the mass of
a reference weight of a density of 8000 kg-mwhich it balances in air of a density of 1.2 kg-m.

AS FOUND MASS IN A VACUUM - The measured value of the mass(es) as they were received by Troemner.

AS LEFT MASS IN A VACUUM - The measured value of the'mass{es) after they were adjusted, repaired
or replaced when necessary. The As Found Mass in a Vacuum will equal the As Left Mass in & Vacuum
if the mass(es) did not require adjustment, repair or replecement.

NOMINAL MASS - The mass value as marked on the weight.

CORRECTION - The difference between the mass value of a weight and its nominal value. A positive
correction indicates that the mass value is greater than the nominal value by the amount of the correction.

AS FOUND CONVENTIONAL MASS CORRECTION - The conventional correction of the result, as it was
received by Troemner, of weighing in air in accordance to International Recommendation D 28. For e
weight taken at 20° C, the conventional mass is the mass of a reference weight of dBﬂSlty 8000 kg:m™
which it balances in air density of 1.2 kg -3 If the customer requires cleaning prior to calibration,

the after cleaning correction would be repoﬁed.

AS LEFT CONVENTIONAL MASS CORRECTION - The conventional carrection of the result, afier adjust-,
ment repair, or replacement of weighing in air in accordance to International Recommendation ID 28. For

a weight taken at 20° C, the conventional mass is the mass of a reference weight of density 8000 kg-n-3
which it balances in air density of 1.2 kg-m The As Found will equal the As Left Conventional Mass
Correction if the mass(es) did not require adjustment, repair or replacement.

{continued on next page)




Henry Trosmner LLC

~ Calibration Ceriificate

201 Woif Drive « P.O, Box 27 « Thorofare, NJ  08086-0987 « Phone: 856-686-1600 « Fax; 856-886-1601 « www troemner.com - e-mail: froemner@iroemner.com

Page 7 of 7 Pages
Weight
Certificate Number 591491B-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 21-JAN-2011
End user Client
Transcat inc Transcat (Rochester)
14058 SW Milton Ct 35 Vantage Point Drive
Portland OR 97224-8025 Rochester NY 14624

SECTION 12: DEFINITIONS AND TERMS {(continued}

UNCERTAINTY - The standard deviation assoclated with the result of the measurement that characterizes the
dispersion of the values that could reasonably be atiributed te the measurand. The uncertainty is calculated in
accordance with NIST TechNote 1207 / UKAS M3003 using a coverage factor of k= 2 (4=2 defines an
interval having 2 leve! of confidence of approximaiely 95 percent). The uncertainty does not include possible
effects of magnetism,

TOLERANCE - Defines the limits in which the correction value and the uncertainty must fall to meet the
tolerance specification for the given Class.

. AS FOUND CONVENTIONAL MASS VALUE - The measured value of the mass(es) as they were received

by Troemner, of weighing in air in accordance to International Recommendation OIML D 28, For a weight taken
at 20° C, the conventional mass is the mass of a reference weight of density 8000 kg-m- which it balances

in air density of 1.2 kgnm3, If the customer requires cleaning prior to calibration, the after cleaning value
would be reported. F denotes Out of Tolerance Weight,

AS LEFT CONVENTIONAL MASS VALUE - The measured value of the mass(es) after they were adjusted,
repaired or replaced when necessary, of weighing in ajr in accordance o International Recommendation
OIML D 28, For a weight taken at 20° C, the Conventional Mass is the mass of a reference weight of density
8000 kgm™ which it balances in air density of 1.2 kgrm 2. The As Found will equal the As Left
Conventional Mass Value if the mass(es) did not require adjustment, repair or replacement.

ASTM E617-97 - Weights meet the toleraice specification for ASTM E617-97. Weights 2kg - 1g
screened for magnetism using a Gaussmeter,

SECTION 13: ADDENDUM

Weight(s) Pass Visual Inspection



Appendix E
Sample Calculations



Equations and Sample Calculations - Method 5G

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

BR Dy burn rate, kg/hr

1, Total particulate matter collected, mg

Vg VOlume of gas sampled corrected to standard conditions, dscf
] Average dilution tunnel gas velocity, ft/sec

. Particulate concentration, g/dscf

Qy  Average dilution tunnel gas flow rate, dscf/min

E Particulate emission rate, lbs/hr

PR Froportional rate variation, %




Dry Burn Rate
Using equation 28-3:

60 X W,y 100 - %M,

8 100
Where,
BR = Dry burn rate, Ib/hr
W = Mass of wood burned (wet basis) during test run, Ib
v = Total time of test run, minutes
%M, = Average moisture content of test fuel charge, wet basis percent

Sample Calculation:
Dry basis moisture of fuel = 20,03%
Using the equation 28-2 for converting dry basis moisture to wet basis moisture,

¥

oy - 2003 x 100
¥ 2003 + 100

%M, = 16.69%

The wet weight of the fuel charge was 7.8 pounds. Converting pounds to kilograms yields a weight
0f 3.538 kg. The run time for this run was 180 minutes. Therefore, the burn rate equation appears

thus:

_ 60 x 3.538 % (100 ~ 16.69)
180 x 10¢

BR

BR = 0.98 kg/lw = 2.17 Ib/hr




Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

T (P + —gi)
v =V % Vo (50 s
et " (P srd) T, b
Where:
K = 17.64 °Rfin, Hg
T,, =  528°R
P = 29.92 in, Hg
V., = Volume of gas sample measured at the dry gas meter, def
Y = Dry gas meter calibration factor, dimensionless
Py = Barometric pressure at the testing site, in. Hg
AH = Average pressure differential across the orifice meter, in. H,0
T, = Absolute average dry gas meter temperature, “R
Sample Calculation:
g 2003+ %%
v = 98.434 x 1.01 x X -
st TN 532.5

Voioray = 99:116 fi°




Dilution Tunnel Gas Velocity

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

Where:

AP =

=~ B B R
i i |

@

Sample calculation:

}.s'

{avg)

vs_k x O X‘IAPX\___.____M
13 ‘Ms

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

Average dilution tunnel gas velocity, fi/sec

i

Ib/llb-mole) % (inches Hg) 3

: . 85490 (£ 1?
Pitot tube constant: sec (°R) % (inches H,0)

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

Static Pressure of tunnel, in. Hg

Absclute tunnel pressure, = P, + P,

Molecular weight of tunnel gas; assume M, =29 1b/Ib-mole (per method 5G)
Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)

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

M, =29 x (1 - 0.04) + 18.0 x 0.04 = 2856

v = 8549 x 0.99 x 00351 x (gi?
30.03 + ——-) x (28.56
( 13.6) (28.56)
v, = 12,60 L~

sec




Particulate Concentration

Using equation 5G-2:

w
C, = 0.001-8 x =

mg Vm(srd}
Where:
C, = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscf
m, = Total mass of particulate matter collected in the sampling 'n'aiﬁ, mg
Voty = Volume of gas sampled corrected to dry standard conditions, dscf

Sample calculation:

_ 6.001 x 162
y 99.116

C, = 0.000163 g/dscf




Average Dilution Tunnel Gas Flow Rate

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

O, =3600 % (1 - B)xv, % 4% -8 x §s
s{avg) std
Where:
Q. = Gas flow rate correcied to dry, standard conditions, dscffhr
36006 = Conversion from seconds to hours
B,, = Moisture content of dilution tunnel gas, rasio; assume 4% (per method 5G)
v, = Average dilution tunnel gas velocity, fi/sec
A = Cross sectional area of dilution tunnel, I#
T = Standard absolute temperature, 538°R
Ty = Average absolute dilution tunnel temperature, °R, (°R = °F + 460)
B, = Barometric pressure at test site, in. Hg
P, = Dilution tunnel static pressure, in, Hg
P, = Absolute dilution funnel gas pressure, in Hg, (Hg= P, +P,)
P = Standard absolute pressure, 29.92 in Hg
Sample calculation:
mx ¥y s OB :i%%é
0, = 3600 x (1 - 0.04) x 12.69 x T X <28 X 5555 .

0., = 831336 dsffhr = 138.56 dsffmin



Particulate Emission Rate

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

Where:

adj

Qsd
K,

by
H|

Cs x Qsd

Ixy
l

5.83
wr = By X E

= Particulate emission rate, g/hr
= Particulate emission rate, adjusted, g/hr

= Concentration of particulate matter in the stack, corrected to dry, standard

conditions, g/dscf

Average dilution tunnel gas flow rate, dscf/hr

= Constant, 1.82 for metric units, 0,643 for English units

Sample calculation:

E = 0000163 = 8313.36
E =136 glhr

E,, = 182 x 1368

E = 2.35 glhr




Proportional Rate Variation

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

‘Where:

PR

6 X(mex stmeTsi) -
16 x (Vm x Vsi x Ts X Tmi)

106

Percent proportional rate

Time of test, min

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

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

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

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

Average gas velocity in the dilution tunnel, my/sec

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

Absolute average dry gas meter temperature, °R

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

Absolute average gas temperature in the dilution tunnel, °R

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

PR - 180 x 5.6 x 12.6% x 533 % 552 100
10 % 98434 x 12.63 » 548 = 532

PR = 103.8%




Appendix F
Test Data



Lennox RCA Test Series
Model Grand View 230
Project Number 100962764

GV 230 Side View
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TEST RESULTS
EPA METHOD 8G-3

Project Number:
Manufacturer:
Model:

Sample 1D Number:
Test Date:

Test Run Number:

G100926764

Lennax

Grand View 230
PRT1211131110-001

13-Nov-12

Test Engineer: P £y

Ckgmes| T 1.38
Emission Rate, g/hr: | - 2,52
Adjusted Emission~Rate, g/hr: 2.82
Duration of Test, Minutes 250
Dry Gas Meter Standardization Train A Train B
Dry Gas Meter Beginning Reading, ftg‘I 0 0
Dry Gas Meter Ending Reading, ']  40.056 38.638
Barometric Pressure Correction Factor 1.003 1.003
Dry Gas Meter Calibration Factors (y factors) 0977 0.9872
Dry Gas Meter Temperature Factors 0.975 0.975
Dry Gas Meter Delta-H Correction Factors 1.008 1.007
Dry Gas Meter STD Volume Sampled, ft*]  38.589 57.613
Ditiution Tunnel Flow | Yolume
: Standardized Tunnel Flow, dscfm 140.504
Total Tunnel Volume, scf 35126.033
Emission Caclulaticns Train A Train B
Sample Ratios (Total Tunnel Volume / Total Sample Volume) | 910.252 933.888
Sample Particulaie Mass, mg 11.6 11.2
Total Emissions, grams 10.559 10.460
Emission-Rate, g/hr 2.53 2.51
Adjusted Emission Rates, g/hr 3.94 3.91
Deviation, % 0.00
For catalylic equipped appliances - if deviation from average emission rate is greater than 0.01
7.5% due to low particulate catch, difference is not to exceed 7.5% compared to 4.1 g/hr. .
For non-catalyiic appliances - if deviation from average emission rate is greater than 0.41%
7.5% due to fow particulate catch, difference is not to exceed 7.5% compared fo 7.5 g/hr. '
Operating Parameters Train A Train B
Max Filier Temperature, °F 76 77
Post-Test Leak Check, cfm @ in. Hg vac.] .006@6 .004@10
Average Firebox Surface Temperture delta-T, °F 42
Maximum Ambient Temperture, °F 79
Mimimum Ambient Temperature, °F 70
Fuel Properties
Wet Fuel Load Weight, tb. 15.25
Dry-Basis Fuel Load Meisture Content, % 20.29
Wet-Basis Fuel Load Moisture Content, % 16.87
Coal Bed Range, ib. 3.10 3.80
Actual Coal Bed, Lb. 3.3

N -
&

Bissiprpaceeone

Dale: #4220 0 2




Run Motes

PROJECT / TEST INFORMATION

Project Number:

G100826764

Manufacturer:

Lennox

Model:

Grand View 230

Sample ID Number:

PRT1211131140-001

Test Date:

13-Nov-12

Test Run Number:

1

Date tunnel cleaned:

11212012

Purpose of Test

RCA

EPA Methods 28 and §G-3

Appliance Information

1 - Catalytic
2 - Non - Catalytic

Appliance Type: 2 3 - Peallat
B 4 - Hydronic
Firebox Volume, fi”: 2.28 {N/A for pellet type
1-No Fan
Convection Blower 2 2 - Fan Optional

3 - Fan Standard

Test Settings
Primary Air. Full Closed
Secondary Air: Fixed
Control Beard: NA
Blower/Fan: Cn low
Pre- Burn Activities
T Time Activity

At 101 minutes leveled coal bed in preperation for fuel ioad.

Start-Up Procedure

Loading of fuel, sec. :
Fuel-loading door ;
Primary air:
Secondary air:
Control board:
Blowet / fan:

Fuel was loaded by 70 seconds

Fuel loading door was cracked open until 4:30 thin closed

Fully open until 4:45 then sef to test setting by 5 minutes

Fixed

NA

Off for the first 30 minutes then turned to low.

Other Notes

Test Enginser; 73 Mﬂ)m

Date._ &/ 40w




TEST FUEL DATA
EPA METHOD 5G-3

Project Number:
Manufacturer;
Modet:

Sample ID Number:
Test Date:

Test Run Number:

G100926764

Lennox

Grand View 230

PRT1211131110-001

13-Nov-12

1

Firebox Volume, ft’: 2.28 |
Calibration Reference ID
Set meter to Species 1
Set Temperature to 70F 12% 2.0
Set pin setling to 444 22% 22.0

PRE-BURN FUEL PROPERTIES
Eq. ID No.: Time:l 9:30 | Temp.°F:} 65
Piece No. Lerngth, Wi'sht' Moisture, %, Dry Basis
1 98.00 15.80 20.5 22.7 16.7
2 95.00 19.4 20.8 21.4
3
4
5
6
7
8
9
10
11
12
Total Weight 15.8 Average, %db 20.7
Allowable Fuel Load Range: 14.4 to 17.5
TEST FUEL LOAD PROPERTIES
Eq. 1D No.: | Time: [ Temp °F ]
Piece No. Lerrgth, z\i\n;eght, lﬁ@, Moisture, %, Dry Basis
1 15.00 3.60 19.8 22.4 23.4
2 15.00 3.75 19.4 22.5 19.8
3 15.00 2.08 20.5 20.1 19.2
4 15.00 1.75 124 19.1 19.2
5 15.00 2.05 20.0 19.7 19.2
6 15.00 2.05 20.8 19.4 21.7
7
8
Toftals 7.9 7.4
% of Weight 52 48 / //
Total weight, wet, Ib. 15.25 Average Maisture, dry 20.29
Total weight, dry, kg 575 Average Moisture, wet 16.87
Test Engineer.wiz d..= Date: s i




Project Number: G100926764
Manufacturer: Lennox
Model: Grand View 230 EPA Method 28
Test Date: 13-Nov-12
Test Run Number: 14
| Coal Bed Range i 31 | to [ 38 |
| Average Firebox Temp, °F | 3494 | | FinalCoalBedWt, It | 33 }
Temperaiure Data
Duration, Dilution Firebox | Firebox | Firebox | Firebox | Firebox | Catalyst| Flue Fuel
Minutes | Room Tunnel |Fiue Gas| Top Bottom Back Left Right Qutlet Draft § Weight

[ 79 139 510 736 424 478 558 639 .06 6.00
18 78 EH 331 €08 444 418 571 623 -0.05 5.10
20 76 87 262 465 434 378 548 568 -0.04 4.90
30 74 85 232 383 413 348 516 528 -0.03 4.60
40 72 83 218 344 401 334 498 508 -0.03 4.40
50 72 82 207 311 386 321 483 488 -0.03 4.20
64 71 81 198 288 373 310 468 468 -0.03 4.00
74 70 80 196 280 371 305 483 462 -0.03 3.80
ag 70 80 190 267 362 298 450 450 -0.03 3.60
o8 70 79 188 254 381 293 441 444 -0.03 3.50
108 70 &G 184 248 342 284 433 434 -0.02 3.30

Test Enginear__~,

Date:_ {7 AR i,




Project Number:

G100926764

Manufacturer:

Lennox

Model:

Grand View 230

Sample 1D No:

PRTi1Z11131110-001

Test Date:

13-Mov-12

Test Run No:

1

TEST DATA

EPA METHOD 5G-3

Temperature Data

Firebox Temp Start| 347.2 Max Filter Temps
Firebox Temp End| 305.2 Tran A | Train B
Firebox Delta-T | 42.0 G 77
Intervalp i@ Duration of Test, Min | 250 {
Time Temperature Data
Dillutiors| Flue | Firebox | Firebox | Firebox | Firebox | Firebox | Catalyst | Train A § Train B | Train A | Train B
Intervall Duration | Room | Tunnel Gas Top Botiom | Back Left Right Ouilet Fitter Filter DGM DGM
0 [ 70 80 186 247 339 288 430 432 70 70 72 72
1 10 71 104 303 271 333 345 418 422 78 78 T4 73
2 20 71 100 332 347 331 339 382 406 T4 74 78 74
3 30 Tz 107 385 435 325 336 378 412 TE & 77 7T
4 40 73 112 437 534 322 309 385 431 75 78 78 78
5 50 T3 111 418 571 320 293 398 453 76 76 80 84
6 60 76 111 422 504 318 302 411 474 78 77 81 82
7 70 76 108 288 §93 319 316 427 423 76 77 83 83
8 8¢ 75 02 359 550 322 324 442 493 78 77 84 34
9 a0 7d 2t 319 494 324 527 484 4886 76 T8 B4 84
10 100 76 a5 282 431 326 326 459 477 75 76 g4 84
11 110 73 81 277 391 327 319 487 452 74 74 84 B4
12 120 72 88 256 367 328 316 459 457 73 73 84 83
13 130 72 85 232 332 327 314 452 444 72 72 84 83
14 140 71 83 221 308 325 308 442 437 72 72 83 82
15 150 70 B2 211 281 318 298 429 428 71 7'l 83 82
16 160 70 81 203 270 313 285 424 428 70 70 82 82
17 170 70 81 209 261 310 294 418 424 70 70 82 82
18 180 71 B2 206 256 303 296 413 422 70 70 22 32
19 190 78 g4 206 253 299 299 410 422 72 72 82 a2
20 200 71 B4 201 248 291 299 405 417 71 71 82 g2
21 210 72 85 198 241 284 288 399 412 T2 72 B2 83
22 220 78 29 199 239 276 296 386 4048 73 73 82 83
23 230 73 B6 193 232 275 291 390 400 73 72 33 g4
24 240 Fi 83 180 228 275 284 386 3590 75 74 83 84
25 250 73 81 187 218 269 274 384 381 73 T4 84 B34

Test Engineer_s# 4"

Date; F#52¢ /58




TEST DATA
EPA METHOD 5G-3

Gas Particulate Sampling Data

Project Number: G100926764
Manufacturer: Lennox
Maodel: Grand View 230
Sample ID Number: PRT1211131110-001
Test Date: 13-Nov-12
Test Run Number: 1
Barometer, in. Hg | RH, % | Sample Box Correction (y) Factors Leak Check, ¢fm @ in Hg Maximum Vacuum

Start 30.03 45.1 Meter Box (A) 0.977 Train A Train B Train A Train B
End 30.01 A44.9 Meter Box (B) 0.987 .006@6 004@10 0.00 0.00

Duration of Test, Min 250 | B -

Particulate Sampling Data
Train A Train B Train A Train B
Tunnel | Train A} Train B{ Flue Fuel | Weight [ Train A Train B Proportional | Proportional | Vacuum, In. | Vacuum, In.

Time Delta-P | Delta-H | Delta-H| Draft | Weight| Loss | Volume Volume Rate Rate Hg Hg

1] 0.048 3.00 3.00 | -0.020 | 1530 |15:30] 0.000 0.600 400035508 50100.03 8 0.00 0.00

10 0.048 3.04 3.03 [ -0.050 [ 13.80 1.50 1.546 1,533 98.95 101.89 0.00 .00
20 0.048 3.03 3.01 -0.080 | 12.80 1.00 3.126 3.080 100.57 100.95 0.00 0.60
30 0.048 3.03 3.1 0060 | 11.20 1.60 4.718 4.594 101.58 101.47 2.00 0.00
40 0.048 3.03 3.01 0.073 | S.50 1.70 6.338 8.156 103.51 103.58 0.00 0.00
50 0.048 3.04 3.01 -0.07¢ | 8.10 1.40 8.011 7.812 106.67 108.31 0.00 0.00
60 0.048 3.04 3.02 | -0.070; ©.80 1.50 9,498 9.211 94.52 92.01 .09 0.00
70 0.048 3.08 3.03 | -0.060 | 5.40 1.20 11.07¢ 10.717 95.03 98.34 0.00 0.00
80 0.048 3.07 3.05 | -D.060 | 4.40 1.00 12.664 12.248 99.96 99.53 0.0c 0.40
20 0.048 3.08 3.04 | -0.050 | 3.80 0.60 14.280 13.810 100.80 101.00 .00 0.00
100 0.048 3.08 3.08 | 0080 | 3.30 0.50 15.912 15.381 101.71 101.48 0.00 0.00
110 0.048 3.06 3.67 [ -0.050 | 2.80 0.50 17.484 16.896 97.62 97.52 0.00 0.00
120 0.048 3.08 3.09 | -0.040 | Z2.50 0.30 12.116 18.466 101.06 100.97 0.00 0.05
130 0.043 3.09 3.07 | 0040 [ 220 0.30 20.756 20.050 101.28 101.59 0.00 0.00
140 0.043 3.09 3.06 | -0.040 ( 2.00 0.20 22.383 21.598 99.24 99.15 0.00 0.00
150 0.048 3.1 3.08 | 00301 1.80 0.20 23.903 23.086 95.02 95.47 0.00 0.00
160 0.048 341 3.07  -0.030 | 1.60 0.20 25.612 24728 105.54 105.12 0.00 0.00
170 0.048 3.12 3.06 | -0.030 | .40 0.20 27.283 26.337 103.20 103.00 0.00 0.00
180 G.048 3.07 3.07 | -0.030 | 1.20 0.20 28.783 27.782 92.72 92.59 0.00 0.00
190 0.048 3.08 3.09 | -0.030 | 1.190 0.10 30.381 29.326 98.96 99.92 0.00 0.00
200 0.048 3.08 3.08 | -0.030| 0.90 0.20 32089 30.870 105.77 105.53 0.00 0.0¢
210 0.048 3.09 3.07 | -0.030 | 0.60 0.30 33.708 32.549 100.35 101.27 0.00 0.08
220 0.048 3.10 3.08 | -0.030 | 0.50 0.10 35.204 33.975 93.07 91.79 0.00 0.00
230 0.048 3.10 3.05 | -0.030 | 0.30 0.20 35.919 35.628 106.21 105.92 G.00 0.00
240 0.048 3.09 3.05 | -0.030 | 0.20 0.10 38.446 37.097 94.30 93.87 0.00 0.00
250 0.048 3.08 306 | 003061 0.00 0.20 40.056 38.638 99.06 98.29 0.00 0.00

Tesi Engineer: 7 Date: A4 o o




Dillution Tunnel Velocity Traverse
EPA Method 5G-3

Project Number: G100826764
Manufacturer: Lennox
Model, Grand View 230
Sampie ID Number; PRT1211131110-001
Test Date: 13-Nov-12
Test Run Number: 1

Dilution Tunnel Tunnel Diameter |
Delta P o Sguare
in. H2O Temp,"F Root Tunnel Static
Ai 0.0280 g9 0.1673
AZ 0.0360 99 0.1897 Tunnel Area 0.19635 Fi2
A3 0.0480 99 0.2191
Ad 0.0380 99 0.1897 Pitot Correction 0.8698 factor
A Center | 0.0480 99 0.2191
B1 0.0280 99 0.1673 Baro. Pressure 30.03
B2 0.0420 99 0.2049
B3 0.0480 g9 0.2191 Pitot Factor ( 0.89 for standard, 0.84 or Cal. For $-Type )
B4 0.0280 99 0.1673
B Center | 0.0480 g9 0.2191 Initial Velocity 13.028 Ft/ Sec
Averages 0.039 89 0.1906

Initial Flow 138.83 Ft3/min

Test Engineer: TN Date:_ #/ b7




DILLUTION TUNNEL PARTICULATE CALCULATIONS
EPA Method 5G-3

G100926764

Lennox

Grand View 230
PRT1211131110-001

Project Number:
Manufacturer:
Model:

Sample [D Number:

Test Date:

Test Run Mumber:

Intertek Equipment No.

's

13-Nov-12
1

Sample Train -1
Sample Component | Component] ID Number jem= __Weights =

Final, mg | Tare, mg | Particulate, mg
A - Front Filter Catch Filter 469 118 A
B - Rear Filter Catch Filter 470 118.6 /
C - Seal Set O-Ring /
Total, A+B+C-Tares 7 2465 | 2366 9.9
Probe & Filter Holder Probe 18 113659.1 1 113657.4 1.7

Total Particulate, mg 11.6

Sample Train - 2
Sample Component [ Component]iD Number Weights :
Final, mg | Tare, mg | Particulate, mg
A - Front Filter Catch Filter A7 7 118.1 L
B - Rear Filter Catch Filter 472 % 1198 Wz
C - Seal Set O-Ring L
Total, A+B+C-Tares 247.2 2379 93
Probe & Filter Holder Probe 20 113474.0| 1134721 1.9
Total Particulate, mg 11.2
Test Engineer,_ %" . Date: ##mns



TEST RESULTS
EPA METHOD 5G-3

Test Engincer_a% = _

Project Number. G100926764
Manufaciurer: Lennox
Model: Grand View 230
Samptie ID Number: PRT1211131110-001
Test Date: 14-Nov-12
Test Run Number: 2
__ 145
Emission-Rate, g/hr: 1.99
Adjusted Emission-Rate, g/hr: 3.22
Duration of Test, Minutes 290
Bry Gas Meoter Standardization Train A Train B
Dry Gas Meter Beginning Reading, ft* 0 0
Dry Gas Meter Ending Reading, ft®] 45,826 44.395
Barometric Pressure Correction Factor 1.006 1.006
Dry Gas Meter Calibration Factors {y factors) 0.977 0.9872
Dry Gas Meter Temperature Faciors 0.973 0.974
Dry Gas Meter Delta-H Correctionr Faclors 1.007 1.007
Dry Gas Meter STD Volume Sampled, f°] 44,147 43,255
Dillution Tunnel Flow [ Yolume
Standardized Tunnel Flow, dscfm 137.8158
Total Tunnel Volume, scf 39866.393
Emission Caclulations Train A Train B
Sample Ratios (Total Tunnel Volume / Tatal Sample Volume) §  905.312 923.675
Sample Particulate Mass, mg 10.5 10.5
Total Emissicns, grams 9.506 9.702
Emission-Rate, g/hr 1.97 2.01
Adjusted Emissicn Rates, g/hr 3.198 3.25
Deviation, % 0.01
For catalytic equipped appliances - if deviation from average emission rate is greater than 0.01
7.5% due to low particulate catch, difference is not to exceed 7.5% compared to 4.1 g/hr. ’
For non-catalytic appliances - if deviation from average emission rate is greater than 0.73%
7.5% due to low particulate catch, difference is not to exceed 7.5% compared to 7.5 g/hr. '
Operating Parameters Train A Train B
Max Filter Temperature, °F 77 77
Post-Test Leak Check, cfm @ in. Hgvac] 01@12 008@8
Average Firebox Surface Temperture delta-T, °F 71.4
Maximum Ambient Temperture, °F 79
Mimimum Ambient Temperature, °F 71
Fuel Properties
Wet Fuel Load Weight, Ib. 14.85
Dry-Basis Fuel Load Moisture Conient, % 21.58
Wet-Basis Fuel Load Moisture Content, % 17.76
Coal Bed Range, Ib. 3.00 370 -
Actual Coal Bed, Lb. 3.3

o
.

Pate:_riridy a2



~ PROJECT / TEST INFORMATION

Run Notes

Project Number:

5100926764

Manufacturer:

Lennox

Model:

Grand View 230

Sample 1D Number:

PRT1211431110-001

Test Date:

14-Nov-12

Test Run Number:

2

Date tunnel cleaned:

11212012

Purpose of Test

RCA

EPA Methods 28 and 53G-3

Appﬁance information

Appliance Type:

1 - Catalytic

2 - Non - Cataiytic
3 - Pellet

4 - Hydronic

Firebox Volume, ft™:

2.28

N/A for pellet type

Convection Blower

1 - No Fan
2 - Fan Optional
3 - Fan Standard

Test Setfings

Primary Air:
Secondary Air:
Control Board:

Blower/Fan:

Full Closed

Fixad

NA

On Low

Pre- Burn Activities

Time  Activity

At 91 minutes leveled coal bed, fan was operated on low for the entire pre test.

§tart-Up Procedure

Loading of fuel, sec. :
Fuel-loading door :
Primary air:
Secondary air:
Control board:
Blower / fan:

Fuel loaded by 70 seconds.

Fuel loading door was cracked open until 3:30 then closed

Fully open until 4:45 then set o test setting by 5 minutes

Fixed

NA

Off for the first 30 minutes then turned to low.

Other Notes

Test Engineer: W’M»&W

Date:_siide i,




TEST FUEL DATA
EPA METHOD 5G-3

Project Number: [G100926764
Manufacturer: jLennox
Model: |Grand View 230
Sample ID Number: [PRT1211131110-001
Test Date: |14-Nov-12
Test Run Number: |2
Firebox Volume, ft°:| 2.28 |
Calibration Reference 1D
Set meter to Species 1
Set Temperature to 70F 12% 12.0
Set pin setting to 444 22% 22.0
PRE-BURN FUEL PROPERTIES
Eq. ID No.: Time] 1010 | Temp °F:] 65
Piece No. Lerr?th, WiEht, Moisture, %, Dry Basis
1 26.00 23.8 24.2 22.8
2 96.00 15.55 19.4 14.2 20.3
3
A
5
6
7
8
g
10
11
12
Total Weight 15.6 Average, %db 21.6
Allowable Fue! Load Range: 14.4 to 17.5

TEST FUEL LOAD PROPERTIES

Eq. ID No.: I Time} 10:10 | Temp °F] 65
Piece No. Lerngth, 2\!)'22919ht, I:E( 7] Moisture, %, Dry Basis
1 15.00 3.60 21.3 19.9 22.5
2 15.00 370 21.8 20.0 21.3
3 18.00 1.98 227 19.9 22.8
4 15.00 1.95 23.5 22.8 22.6
5 15.00 1.75 20,19 18.6 18.9
6 15.00 1.90 23.9 22.8 225
7
8
Totals 7.6 7.3
% of Weight 57 49 // /
Total weight, wet, Ib. 14.85 Average Moisture, dry 21.58
Total weight, dry, kg 554 Average Moisture, wet 17.75

Test Engineer, g b 0

Date: Ml




Project Number: G100926764
Manufacturer: Lenncx

Model: Grand View 230 EPA Method 28
Sample ID Number: PRT1211131110-001
Test Date: 14-Nov-12 Pre BUIT! Data
Test Run Number: 2
i Coa! Bed Range | 30 | to | 37 |
| Average Firebox Temp, °F | 347.8 | { FinalCoalBed Wt Ib | 33 1|
Temperature Data
Duration, Dilution Firebox | Firebox | Firebox | Firebox | Firebox | Catalysi| Flue Fuel | Weight
Minuies | Room Tunnel |Flue Gas| Top Bottom | Back Left Right Outlet Draft | Weight| ioss
i 79 107 234 570 286 355 530 581 0.06 | 6.10 [ 2.80.
iy 74 96 2897 483 420 338 520 552 -{1.06 5.40 0.70
20 82 96 274 438 414 328 510 529 -0.08 4.80 0.60
30 73 86 233 374 280 316 484 510 -0.04 4.50 (.30
40 74 87 208 316 374 304 478 486 -0.04 4.20 0.30
50 74 87 187 302 268 287 469 AT6 -0.03 4,00 Q.20
60 74 48 190 273 361 254 463 465 -0.03 3.80 0.20
0 T4 84 184 261 357 Z88 456 348 -3.03 2.60 0.20
80 74 82 179 247 353 283 445 436 -(0.03 3.50 0.10
a4 73 g1 176 241 349 278 444 437 003 3.30 0.20

Test Engineer: s Date;_~arde 25,




TEST DATA

EPA METHOD 5G-3

Project Number: G100926764
Manufacturer: Lennox Temperature Data
Model: Grand Wiew 230
Sample 1D No: PRT1211131110-001
Test Date: 14-Nov-12
Test Run No: 2
Firebox Temp Stari| 344.8 Max Filter Temps
Firebox Temp End| 273.4 Train A ! Train B
Firebox Delta-T 71.4 77 77
Intervall 1o Duration of Test, Min [ 280 |
Jime Temperature Data
Dillution | Flue |} Firebox | Firebox | Firebox | Firebox | Firebox | Catalyst| Train A | Train B | Train A | Train B
Intervail Duration | Room | Tunnel | Gas Top Bottom | Back Left Right Quilet Filter Filter DGM DGM
0 [i] 73 402 228 237 348 Z78 4432 421 72 72 75 75
1 10 72 §9 221 232 327 320 412 385 73 73 76 76
2 20 72 98 278 274 323 308 370 345 72 73 77 T8
3 30 72 85 308 322 318 272 352 331 73 73 78 78
4 40 72 56 347 377 311 244 3586 333 73 74 79 79
5 50 72 101 370 442 347 241 371 363 74 74 80 80
6 60 73 163 412 533 303 260 389 397 75 75 81 81
7 70 78 104 366 577 304 282 418 436 7E 75 82 B2
8 80 78 160 333 526 308 288 428 451 76 76 83 83
g 20 78 97 318 488 307 311 441 485 76 78 24 84
14 100 79 87 282 447 3086 328 451 £75 77 77 85 84
11 110 75 80 250 397 303 335 455 468 78 76 85 24
12 120 14 88 248 367 303 336 488 452 75 78 85 84
13 130 74 §6 229 340 303 320 452 437 74 74 85 84
4 140 T4 85 208 308 311 308 4440 424 74 74 88 84
15 150 79 87 197 276 314 287 424 411 75 78 85 84
16 160 78 85 192 281 314 278 416 406 74 74 8E 84
17 170 73 g2 184 247 311 269 AG6 386 73 73 84 84
18 180 73 81 180 241 308 285 400 391 72 73 84 84
19 180 72 &0 174 233 304 25% 394 384 71 71 04 B3
20 200 73 79 171 2258 295 255 388 376 71 71 84 B4
21 210 78 79 170 218 290 254 383 371 73 73 35 B84
22 220 73 79 169 213 286 253 378 367 73 73 85 83
23 230 72 79 165 207 275 250 372 380 72 72 84 83
24 240 72 79 164 200 262 246 364 355 71 71 84 83
25 250 72 79 164 199 260 243 362 388 71 71 84 33
26 260 72 79 164 187 253 242 357 355 il 71 84 84
27 270 71 78 162 194 2438 242 353 352 71 71 83 83
28 280 i 78 181 192 241 241 351 347 71 71 23 83
29 290 71 78 162 180 238 241 351 347 71 71 82 82
Test Engineer: ﬁw"‘ N Data:__ AL it




TEST DATA
EPA METHOD 5G-3

Gas Particulate Sampling Data

Project Number: G100926764
Manufacturer. Lennox
Model: Grand View 230
Sample ID Number: PRT1211131110-001
Test Date: 14-Nov-12
Test Run Number: 2
Barometer, In. Hg | RH, % | Sample Box Correction (y) Factors Leak Check, cfm @ in Hg Maximum Vacuum

Start 3041 | 41.5 Meter Box (A) 0.977 | Train A Train B Train A Train B
End 30.09 42.3 WMeter Box (B) 0.987 .01@12 008@6 0.00 0.00

Duration of Test, Min 290 |

Particulate Sampling Data
Train A Train B Train A Train B
Tunnef | Train Al Train B| Flue Fugl | Weight] Train A Train B Proportional | Proportional | Vacuum, In. | Vacuum, In.

Time Delta-P | Delta-H | Delta-H| Draft | Weight| Loss | Volume Volume Rate Rate Hg Hg

0 0.0438 3.00 3.00 -0.030 | 14.85 140 0.008 0.000 Bl e R L 0.00 0.00
10 0.048 3.01 302 | 0.040 | 14.20 1.557 1.524 99.94 100.88 0.00 0.00
20 5.043 3.01 3.00 -0.060 | 13.40 3.178 3.087 103.95 104.21 0.00 0.00
30 0.048 3.00 2.97 -0.060 | 12.40 4.66% 4.545 95.00 95.47 8.00 0.00
40 0.048 2.89 2.99 | -0.070 | 11.10 6.320 £.155 106.31 106.58 (.00 0.00
50 0.048 2.88 297 | -0.070 | 9.60 7.866 7.650 98.57 99.29 0.00 0.00
60 0.048 2.98 287 | 0070 | 7.5¢ 8.410 9.140 99.87 99.39 0.00 0.00
70 0.048 2.97 297 | -0.070 § &.50 1.40 11.028 16.721 103.97 104.89 0.80 0.00
80 0.048 2.88 300 | 00801 560 0.80 12.559 12.193 98.10 97.14 0.00 0.00
30 0.048 2.98 3.1 -0.080 | 4.60 1.00 14,132 13.721 100.20 100.38 0.60 0.08
100 0.048 2.98 2.87 | -0.050 | 4.00 0.60 15.733 i5.272 101.80 101.89 0.00 0.00
110 0.048 3.00 3.00 | 0.0 | 340 0.60 17.336 16.829 101.28 101.64 0.00 0.00
120 0.048 2.29 3.01 -0.05¢ | 3.00 0.40 18.989 18.432 104.25 104.45 0.00 0.00
130 0.043 2.98 3.00 | -0.040 | 2.70 0.30 20.510 18.870 95.75 93.53 G.00 0.00
140 0.043 2.99 3.01 -0.040 [ 2.40 0.30 22.187 21.527 105.48 107.67 6.00 0.00
150 0.643 3.00 3.00 | -0.040 | 2.30 0.10 23.697 23.016 85.15 96.93 0.00 0.00
160 0.048 2.99 3.01 -0.030 [ 2.10 0.20 25.313 24.556 101.73 100.16 0.00 0.00
170 0.048 2.9 3.00 [ -0.030 | 1.9¢ 0.20 26.983 26.176 104.94 104.98 0.00 0.00
180 0.048 3.01 299 | 0030} 1.80 0.10 28.440 27.580 91.47 90.90 0.00 0.00
190 0.048 2.98 302 | -0.030 ] 1.60 0.20 30.036 28.122 100.10 100.38 0.00 0.00
200 0.048 2.96 3.02 | -0.030 | 1.40 0.20 31.584 30.631 97.00 97.06 0.00 0.0¢
210 0.048 3.02 3.00 | -0.030 | 1.30 0.10 33.201 32.185 101.14 101.07 0.00 0.00
220 0.048 3.02 3.00 | 0030 | 1.10 0.20 34.733 33.678 95.82 96.01 0.00 0.00
230 0.048 3.00 299 | 0036 | 1.00 0.10 36.322 35.212 98.57 99.31 0.00 0.00
240 0.048 3.00 3.00 | -0.030 | 0.80 0.20 37.834 36.701 94.75 96.40 0.00 0.00
250 0.048 3.00 302 | 0030 ] 070 0.10 38.470 38.260 102.52 100.93 0.00 0.00
260 0.048 3.00 3.02 | -0.030 | 0.5¢ 0.20 41.087 38.824 101.33 101.07 0.00 0.00
270 0.048 3.81 3.00 § -0.030 | 0.40 0.10 42.648 41.332 97.87 97.63 0.00 0.00
280 0.048 3.01 3.02 | -0.030 | 0.20 0.20 44.158 42.819 94.83 96.18 0.00 0.00
290 0.043 3.01 3.00 | 00301 .00 0.20 45.826 44.395 104.81 102.12 0.00 0.00

Test Engineer: %ﬁﬁﬁ“’”ﬂwﬂ?

R

Date,_ @l




Project Number:
Manufacturer:
iModel:

Sample D Number:
Test Date:

Test Run Number:

G100926764
Lennox

Diliution Tunnel Velocity Traverse
EPA Method 5G-3

Grand View 230

PRT1211131110-001

14-Nov-12
2

Dilution Tunnel

Deilta P o Square

In. H20O Temp,°F goot
Al 0.0260 91 0.1612
A2 0.0340 91 0.1844
A3 0.0480 91 0.2191
Ad 0.0320 91 0.1789

A Center| 0.0480 g1 0.2191
B1i 0.0300 91 0.1732
B2 0.0380 91 0.1949
B3 0.0460 91 0.2145
B4 0.0260 91 0.1612

B Center | 0.0480 91 0.2191
Averages | 0.0376 91 0.1859

Test Engineer: ELr T Do

Tunnel Diameter [

Tunnel Static

Tunnel Area

Pitot Correction
Baro. Pressure
Pitot Factor
Initial Velocity

Initial Flow

) Jin. H20
0.19635 Ft2

0.8487 factor

30.11

12803 Fi/ Sec

137.40 Ft3/min

Dale: sos

St

0.99 for standard, 0.84 or Cal. For S-Type )




E

Project Number:

Manufacturer;

Model:

Sample |ID Number:

Test Date:

Test Run Number:

Intertek Equipment No.'s

PA Method 5G-3

G100926784

Lennex

Grand View 230
PRT1211131110-001
14-Nov-12

2

DILLUTION TUNNEL PARTICULATE CALCULATIONS

Sample Train - 1

Test Engineer;_g& 4

Weights
Sample Compeonent | Components ID Number Eirnal mo [ Tare mg | Barieuiae g
A - Front Filter Catch Filter 413 V2 119.1
B - Rear Filter Catch Filter 474 7 118.6
C - Seal Set O-Ring G
Total, A+B+C-Tares 7 / 2471 237.7 9.4
Probe & Filter Holder Probe 19 126539.2 | 1265381 1.1
Total Particulate, mg 10.5
Sample Train - 2
Sample Component | Component] ID Number fem= __Veights_ c
Final, mg | Tare, mg | Particulate, mg
A - Front Filter Catch Filter 475 118.7 7
B - Rear Filter Catch Filter 475 117.7 s
C - Seal Set O-Ring v 50
Total, A+B+C-Tares 2454 236.4 9
Probe & Filter Holder Probe 23 126488.3 | 126486.8 1.5
Total Particulate, mg 10.5

Date:  Arsle e s
rd



TEST RESULTS
EPA METHOD 5G-3

Project Number:
Manufacturer:
Model:

Sampie ID Number:
Test Date:

Test Run Number;

G100962764

Lennox

Grand View 230
PRT1211131110-001
15-Nov-12

3

Dry Bumn-Rate, kg/hr: |- 1.26
:Er_i":is'é'ib'n%j_'\_’ate, g/he: 1.74
Adjusted Emissio _B_éte, gihr: | 2.88
Duration of Test, Minutes 270
Dry Gas Meter Standardizafion Train A Train B
Dry Gas Meter Beginning Reading, ft* 0 0
Dry Gas Meter Ending Reading, ft°]  42.893 41 622
Barometric Pressure Correction Factor 1.004 1.004
Dry Gas Meter Calibration Factors (y factors) 0.977 0.9872
Dry Gas Meter Temperature Factors 0.674 0.974
Dry Gas Meter Delta-H Correction Factors 1.007 1.007
Dry Gas Meter STD Volume Sampled, #%]  41.282 40.484
Dillution Tunne! Flow / Volume
Standardized Tunnel Flow, dscfm 138.022
Total Tunnel Volume, scf 37266.018
Emission Caclulations Train A Train B
Sample Ratios (Tetal Tunnel Volume / Total Sample Volume) |  902.716 920.519
Sample Parliculate Mass, mg 8.1 8.1
Total Emissions, grams 8.215 7.456
Emission-Rate, g/hr 1.83 1.66
Adjusted Emission Rates, g/hr 3.00 237
Deviation, % 0.04
For catalylic equipped appliances - if deviation from average emission rate is greater than 0.06
7.5% due to low particulate catch, difference is not to exceed 7.5% compared to 4.1 g/hr. ’
For non-catalytic appliances - if deviation from average emission rate is greater than 3.08%
7.5% due to low particulate catch, difference is not to exceed 7.5% compared to 7.5 g/hr. '
Operating Parameters Train A Train B
Max Filter Temperature, °F 76 78
Post-Test Leak Check, ¢fm @ in. Hg vac.] .006@4 .008@5
Average Firebox Surface Temperture delia-T, °F T 604
Maximum Ambient Temperture, °F 78
Mimimum Ambient Temperature, °F 71
Fuel Properties
Wet Fuel Load Weight, Ib. 1515
Dry-Basis Fuel Load Moisture Content, % 21.34
Wet-Basis Fuel Load Moisture Content, % 17.59
Coal Bed Range, Ib. 3.10 3.70
Actual Coal Bed, Lb. 3.1

. e e
Test Engineer:_g~ 5%




Run Notes

PROJECT / TEST INFORMATION

Project Number:

5100962764

Manufacturer:

Lennox

Model:

Grand View 230

Sampte 1D Number:

PRT1211131110-001

Test Date:

15-Nov-12

Test Run Number:

3

Date tunnel cleaned:

111212012

Purpose of Test

RCA

EPA Methods 28 and 5G-3

Appﬁance Information

1 - Catalytic
2 - Non - Catalytic

Appliance Type: 2 2 _ pellet
4 - Hydronic
Firebox Volume, ft™; 2.28 [N/Afor pellet type
1-No Fan

Conveciion Blower

bad

2 - Fan Optional
3 - Fan Standard

Test Settings

Primary Air:
Secondary Air;
Contro! Board:

Blower/Fan:

Full Closed

Fixed

NA

On low

Pre- Burn Activities

Time  Activity

At 76 minutes leveled coal bed, fan operated on low entire pre bum.

Start-Up Procedure

Loading of fuel, sec. :
Fuel-loading doar :
Primary air:
Secondary air:

Control board:
Blower / fan:

Fuel loaded by 65 seconds

Door clsed by 75 seconds

Fully open untit 4:45 then set to test setting by 5 minutes

fixed

NA

Off for the first 30 minutes then turned to low

Other Notes

Test Engineer._g# 3¢,

Date: A48y svs




TEST FUEL DATA
EPA METHOD 5G-3

Jlg’roject Number: |G100962764
Manufacturer: [Lennox
Model: |Grand View 230
Sampie ID Numbey: |[PRT1211131110-001
Test Date: [15-Nov-12
Test Run Number: |3
| Firebox Volume, ft*:| 2.28 |
Calibration Reference ID
Set meter to Species 1
Set Temperature to 70F 12% 12.0
Set pin setting to 444 22% 22.0
PRE-BURN FUEL PROPERTIES
Eq. ID No.: Time:] 9:15 | Temp.,°F:{ 65
Piece No. Lelnngth, Wi'ght’ Moisture, %, Dry Basis
1 96.00 14.20 22.8 24.6 24.2
2 86.00 9.2 19.2 20.4
3
4
5
6
7
3
9
10
i1
i2
Total Weight 14.2 Average, %db 217 |
Allowable Fuel Load Range: 14.4 to 17.5
TEST FUEL LOAD PROPERTIES
Eq. ID No.. I Time] @15 | Temp,°F] 65
Piece No. Lerngtth, 2\;\;elght, :t:( 7] Moisture, %, Dry Basis
1 14.50 3.65 19.8 21.4 21.4
2 14.50 3.70 20.9 19.3 22.7
3 14.50 2.08 21.14 19.8 21.5
4 14.50 1.70 245 21.2 24.8
5 14.50 2.06 20.5 19.5 21.7
B 14.50 2.00 21.5 21.4 21.2
7 -
8
Totals 7.8 7.4
% of Weight 51 49 /
Total weight, wet, lb. 158.18 Average Moisture, dry 21.34
Total weight, dry, kg 5,66 Average Moisture, wet 17.59
Test Engineer g%+~ Date:_»#




Project Number: G100962764
Manufacturer: Lennox
Mode!: Grand View 230 EPA Method 28
Sample ID Number: PRT1211131110-001 Pre R
Test Date: 15-Nov-12 < Burmn Data
Test Run Number: 3
| Coal Bed Range 1 31 | to [ 37 1§
I Average Firehox Temp, °F | 388.2 | i FinalCoalBed Wt Ib 1 3.1 |
Temperature Data

Duration, Dilution Firebox | Firebox | Firebox | Firebox | Firebox | Catalyst{ Flue Fuel | Weight

Minutes §| Room Tunnel |Flue Gas| Top Botiom Back Left Right Outlet Drafi | Weight| Loss
] 8 157 565 712 338 408 537 531 -0.09 6.30 [::3:20:0
16 76 111 371 E75 368 380 544 600 -0.07 4.50 1.40
20 80 103 301 538 370 368 536 566 -0.06 4.30 0.80
30 78 a5 253 445 364 354 524 &4.2 -0.06 3.80 0.40
40 76 ag 222 362 364 337 508 518 -0.04 3.70 0.20
50 74 85 215 338 360 324 492 494 -0.04 3.580 0.20
G50 73 82 198 290 355 308 480 485 -0.04 3.30 0.20
70 72 79 187 268 355 258 457 464 -0.03 3.20 0.10
75 72 80 183 260 354 283 451 463 -0.03 3.10 0.10

Test Engineer: PAY Date:

Py =
ra




TEST DATA
EPA METHOD 5G-3

Project Number: GAR0G62764
Manufacturer: Lennox
Model: Grand View 230
Sample ID No: PRT12111317110-001
Tesi Date: 15-Nov-12
Test Run No: 3

Temperature Data

Firebox Temp Start| 364 Max Filter Temps
Firebox Temp End| 303.6 Train A § Train B
Firebox Delia-T 60.4 76 75
Intervalf 16 Puration of 1est, Min_ | 270 |
Time Temperature Data
Dillution | Flue | Firebox | Firebox | Firebox { Firehox | Firebox | Catalyst | Train A | TrainB | Train A | Train B
Intervall Duration | Room | Tunnel Gas Top Bottom | Back Left Right Outlet Filter Filter DGM DGM
1] 1] 72 86 185 253 353 294 458 456 Tt T 74 73
[ it T2 90 231 265 351 337 428 420 Tt 70 75 74
2 20 78 86 258 278 348 322 379 380 73 T2 78 76
3 30 73 100 27 345 334 308 368 380 72 71 78 78
4 40 74 97 391 490 316 254 374 404 74 74 80 80
5 50 74 106 409 562 288 256 390 438 Yis 76 84 81
] 60 TE 104 395 B03 293 270 440 463 75 78 g2 82
7 70 75 108 353 562 289 287 428 438 74 75 B3 83
2 80 T8 108 346 527 258 288 438 489 TE 76 83 B3
9 90 T3 94 317 AT7% 286 303 449 483 T3 T4 83 B3
10 100 74 94 293 452 288 310 459 488 74 74 &3 83
i1 110 75 94 278 429 291 317 463 480 T4 T4 83 83
12 120 78 94 259 391 293 321 466 AT7 74 74 83 832
13 130 75 88 230 345 308 321 485 484 74 75 34 84
14 140 78 ag 216 311 30 318 441 453 75 78 84 84
15 150 74 34 204 292 320 312 439 442 74 74 84 84
16 160 73 82 198 276 321 308 423 433 73 74 84 54
17 170 72 81 182 261 314 302 414 425 72 72 B4 84
18 180 74 83 194 254 314 303 410 421 72 73 84 83
19 190 73 32 192 247 307 308 403 418 71 71 83 83
20 200 76 38 190 243 303 313 388 415 72 72 83 83
21 210 74 a5 188 238 301 310 3583 410 73 73 83 83
22 220 74 il 185 235 298 305 370 406 73 73 82 84
23 230 74 23 181 230 297 293 386 402 73 73 84 34
24 240 73 82 181 228 251 292 383 398 73 74 84 84
25 250 72 73 179 226 281 256 377 397 73 73 84 84
26 260 72 75 176 222 286 281 373 390G 72 72 84 84
27 270 71 78 172 218 282 271 386 384 iy 71 83 83

Test Engineer_ 7% 7 Date:_ &4 g g




TEST DATA
EPA METHOD 8G-3

Gas Particulate Sampling Data

Project Number:
Manufacturer:
IMadeal:

Sample ID Number:
Test Date:

Test Run Number:

G100962764

Lennox

Grand View 230
PRT1211131110-001
15-Nov-12

3

Barometer, In. Hg

RH, % | Sample Box Correction (y) Factors

Leak Check, cfm @ in Hg

Maximum Vacuum

Start 30.04 47.8 Meter Box (A) 0.977 | Train A Train B Train A Train B
End 30.04 48,5 Meier Box (B) 0.957 006824 .008@5 0.00 0.00
Duration of Test, Min 270 |
Particulate Sampling Data
Train A Train B Train A Train B
Tunnel | Train A | TrainB | Flue Fuel | Weight| Train A Train B Proportional | Proportional | Vacuum, In. § Vacuum, In.
Time Delta-P | Delta-H | Delta-H| Draft | Weight| Loss | Volume Volume Rate Rate Hg Hyg
0 0.048 3.00 3.00 | -0.030 | 15.20 { 4B.20:] 0.000 0.600 = 00,0450 400,010 0.00 0.00
10 0.046 3.03 3.07 [ -0.050 [ 14.50 0.70 1.617 1.580 103.27 104.17 0.0¢ 0.00
20 0.048 3.03 3.06 | -D.080 | 13.60 0.80 3.268 3.191 105.82 106.40 0.00 0.00
30 0.046 2.98 2.97 [ -0.670 [ 12.50 1.40 4.748 4.842 94.84 95.82 0.00 0.00
40 0.048 2.97 2.98 [ -0.080 [ 10.60 1.90 6.413 §.245 106.02 105.18 0.00 0.09
50 0.046 2,98 2.96 | -0.080 | 9.00 1.60 7.881 7.685 94.62 95.07 0.00 0.09
60 0.046 2.95 2.59 -0.070 7.40 1.60 8.530 9.270 104.63 104.26 0.60 §.00
70 0.046 2.97 3.01 [ -0.070 [ &.20 1.20 11.133 10.826 101.78 101.80 0.00 0.00
30 0.048 2.99 3.02 | -0.670 | 5.30 0.90 12.750 12.3%0 102.67 102.33 0.00 0.00
90 0.046 3.01 3.02 [ -0.660 [ 4.40 0.80 14.280 13.878 95.36 96.90 0.00 0.04
100 0.045 3.00 3.02 [ -0080 [ 370 0.70 15.988 15.538 108.76 107.96 0.60 .00
110 0.046 3.00 3.01 [ -0.660 [ 3.0 0.60 17.498 17.027 94.73 96.90 0.60 0.00
120 0.04% 3.00 299 | -0.650 [ 2.80 0.30 19.047 18.494 97.82 95.47 0.060 0.00
130 0.046 3.00 3.00 [ -0.040 [ 2.50 0.30 20.603 20.063 97.55 97.4% 0.00 0.00
140 0.048 2.98 3.02 [ -0.040 [ 2.30 0.20 22.145 21.492 96.67 96.19 0.00 0.00
150 0.048 3.08 3.02 [ -0.040 [ 210 0.20 23.771 23.077 101.57 102.02 0.60 0.00
160 0.048 3.03 3.04 [ -0.040 [ 1.80 0.20 25.352 24.613 98.58 98.69 0.00 0.00
170 0.04% 3.04 3.03 [ -0.040 [ 1.70 0.20 26.963 26.175 100.35 100.26 0.60 §.00
180 0.046 3.02 3.03 [ -0.040 [ 1.50 0.20 28.544 27.710 98.67 98.89 0.00 0.00
190 0.046 3.02 3.04 | -0.040 | 1.30 0.20 30.143 29.263 99.88 99.96 0.00 0.00
200 0.048 3.01 303 [ -0.640 [ 110 0.20 31.838 30.805 106.17 105.98 0.60 0.00
210 0.045 3.01 3.02 [ -0.030 [ 1.00 0.10 33.418 32.441 98.84 99.14 0.00 0.00
220 0.046 3.01 3.02 | -0.030 [ 0.80 0.20 35.002 33.875 99.43 98.92 0.60 0.00
230 0.046 2,89 3.02 | -0.030 | 0.50 0.20 36.603 35.528 99.91 99.87 0.00 0.00
240 0.045 3.00 3.02 | -0.030 [ 0.40 0.20 38.149 37.028 96.39 96.37 0.00 0.00
250 0.046 3.02 3.03 | -0.830 | 0.30 0.10 39.718 38.551 97.47 97.49 0.00 0.00
260 0.04¢ 3.04 3.04 [ -0.030 [ 0.20 0.10 41.291 40.084 97.53 97.95 0.00 0.00
270 0.045 3.00 3.01 [ -0.630 [ 0.00 0.20 42.893 41.622 99.79 98.72 0.00 0.00

Test Engineer: ﬁwwzm:_

Date:_#4/we s




Dillution Tunnel Velocity Traverse
EPA Method 5G-3

Project Number. G100962764
Manufacturer: Lennox
Model: Grand View 230
Sample ID Number: PRT1211131110-001
Test Date: 15-Nov-12
Test Run Number; 3

mﬂon Tunnel Tunne! Diameter |
Delta P o Square
in. H20 | "*"PF | Root | Tunnei Static
AT 0.0280 96 0.1673 |
AZ 0.0360 956 0.1897 Tunnel Area 0.19635 Ft2
A3 0.0480 96 0.2145
Ad 0.0300 95 0.1732 Pitot Correction 0.8704 factor
ACenter | 0.0460 95 0.2145
B1 0.0280 96 0.1673 | Baro. Pressure 30.04
B2 [ 0.0380 56 0.1949
B3 0.0480 96 0.2191 Pitot Factor ) 0.99 for standard, 0.84 or Cal. For S-Type )
B4 0.0280 96 0.1673
B Center | 0.0480 96 0.2145 Initial Velocity 12.726 Fi/ Sec
Averages | 0.0374 96 01867 |

Initial Flow 137.17  Ft3/min

Test Engineer._z#3% 7. Date: sy s




Project Number:

Manufacturer:
Model:
Sample ID Number:
Test Date:

EPA Method 5G-3

G100962764

Lennox

Grand View 230
PRT1211131110-001
15-Now-12

Test Run Number: 3

Intertek Equipment No.'s

DILLUTION TUNNEL PARTICULATE CALCULATIONS

Sample Train - 1

Weights
Sample Component | Component] 1D Number B S Tare, mg Bariounte Mg
A - Front Filter Catch Filter A77 7 1188 V7
B - Rear Filter Catch Filter 478 118.7 // /
C - Seal Set O-Ring 7 0
Total, A+B+C-Tares % 245.5 237.5 8
Probe & Filter Holder Probe 16A 113651.3 1 113650.2 1.1
Total Particulate, mg 8.1
Sample Train - 2
Sample Component | Componentf ID Number fo= VWeights :
Final, mg | Tare, mg | Particulate, mg
A - Front Filter Catch Filter 479 119.2 P27 7
B - Rear Filter Catch Filter 480 A4 119 7
C - Seal Set 0-Ring 2 7
Total, A+B+C-Tares 2 24572 23872 7
Probe & Filter Holder Probe 22 113770.5| 113769.4 1.1
Total Particulate, mg 8.1

Test Engineer_ &b 2. =

Date: /.0




TEST RESULTS
EPA METHOD 5G-3

Project Number: G100926764
Manufacturer: Lennox
Model; Grand View 230
Sample ID Number: PRT1211131110-001
TesiDate: 16-Nov-12
Test Run Number: 4

Dry Burn-Rate, ke
Emission-Rafe, g/hr:’
Adjusted Emission-Rate, g/hr :
Duration of Test, Minutes 140
Dry Gas Meter Standardization Train A Train B
Dry Gas Meter Beginning Reading, ft* ¢} 0
Dry Gas Meter Ending Reading, %]  22.502 21.66
Barometric Pressure Correction Facior 0.985 0.995
Dry Gas Meter Calibration Factors (y factors) 0.977 0.9872
Dry Gas Meter Temperature Factors 0.974 0.975
Dry Gas Meter Delta-H Correciion Factors 1.008 1.007
Dry Gas Meter STD Volume Sampled, f®]  21.480 20.892
Dillution Tunnel Flow / Volume
Standardized Tunnel Flow, dscfm 129.908
Total Tunnel Volume, scf 18187.155
Emission Caclulations Train A Train B
Sample Ratios (Total Tunnel Volume / Total Sample Volume) 847.483 870.544
Sample Particulate Mass, mg 4.6 4.5
Total Emissions, grams 3.898 3.917
Emission-Rate, g/hr 1.67 1.68
Adjusted Emission Rates, g/hr 2.79 2.80
Deviation, % 0.00
For catalytic equipped appliances - if deviation from average emission rate is greater than 0.00
7.5% due to low particulaie catch, difference is not to exceed 7.5% compared 1o 4.1 g/hr. '
For non-catalytic appliances - if deviation from average emission rate is greater than 0.15%
7.5% due to low parliculate calch, difference is not ta exceed 7.5% compared 10 7.5 g/hr. )
Qperating Parameters N Train A Train B
Max Filter Temperature, °F 83 84
Post-Test Leak Check, cfm @ in. Hg vac, 8] 0
Average Firebox Surface Temperture delta-T, °F 33
Maximum Ambient Temperture, °F 79
Mimimum Ambient Temperature, °F 72
Fuel Properties
Wet Fuel Load Weight, Ib. 15.75
Dry-Basis Fuel Load Maisture Content, % 22.02
Wet-Basis Fue! Lead Moisture Content, % 18.05
Coal Bed Range, [b. 3.20 3.90
Actual Coal Bed, Lb. 3.5

Test Engineer,_g#, 50 P Date: A/,




Run Notes

EPA Methods 28 and 5G-3

PROJECT / TEST INFORMATION Appliance Information
Project Number: 1G100826764 1 - Catalytic
Manufacturer; |Lennox Appliance Type: P 2 - Non - Catalytic
Model: [Grand View 230 3 - Pellet
Sample |ID Number: [PRT1211131110-001 4 - Hydronic
Test Date: 16-Nov-12 Firebox Volume, ft™: 2.28 [N/A for pellet type
Test Run Number: 4 1 - No Fan
Date tunnel cleaned: 11612012 Convection Blower 2 2 - Fan Optional
Purpose of Test RCA 3 - Fan Standard

Test Setlings
Jlf’rimary Air. Full open
Secondary Air. Fixed
Control Board: NA
Blower/Fan: On High
Pre- Burn Activities
. Time Activity

AL 101 minutes leveled coal bed.

Start-Up Procedure
Fuel loaded by 85 seconds
Door closed by 75 seconds
Fully open for entire test
Fixed
NA
On high for entire test.

Loading of fuel, sec. :
Fuel-loading door :
Primary air;
Secondary air:
Control board:
Blower / fan:

Other Notes

Date:

Test Engineer_ 4 2 . L S




TEST FUEL DATA
EPA METHOD 5G-3

I5roject Number:
Manufacturer:
Model:

Sample ID Number;
Test Date:

Test Run Number:

G100926764

Lennox

Grand View 230
PRT1211131110-001
16-Nov-12

4

| Firebox Volume, ft*:{ 2.28 |
Calibration Reference 1D
Set meter to Species 1
Set Temperature to 70F 2% 12.0
Set pin setting to 444 22% 22.0
PRE-BURN FUEL PROPERTIES
Eg. ID No.: Time:] 10:15 | Temp.°F:] 65
Piece No. Le?ngth, Wiight' Moisture, %, Dry Basis
1 88,00 16.85 19.2 20.6 21.4
2 25.00 25.3 24.8 24.8
3
4
5
6
7
8
9
10
11
12
Total Weight 16.9 Average, %0b 22.7
Allowable Fuel Load Range: 14.4 to 17.5
TEST FUEL LOAD PROPERTIES
Eq. ID No.: | Time] 1015 | Temp.°F:} 65
. Length, Weight, Lb. . .
P No. 9
iece No " 7] o Moisture, %, Dry Basis
1 15.00 3.90 22.3 22.8 21.4
2 15.00 410 22.8 23.5 24.5
3 15.00 219 253 23.2 23.5
4 15.00 1.80 181 19.1 49.8
5 15.00 1.85 21.5 21.3 21.0
§] 15.010 2.00 21.8 22.0 22.5
=
8
Totals 7.8 8.0
% of Weight 49 51
Total weight, wet, Ib. 15.75 Average Moisture, dry 22.02
Total weight, dry, kg 5.85 Average Moisture, wet 18.05

Test Engineer #%. A o

Date: iy



Project Number. G1060926764
Manufacturer: Lennox

Model: Grand View 230 EPA Method 28
Sample |ID Number: PRT1211131110-001 Pra Burn Data
Test Date: 16-Nov-12
Test Run Number: 4
{ Coal Bed Range 1 32 | tw | 39
I " Average Firebox Temp, °F | 3418 | ! FinalCoalBedWi b | 35 |
Temperature Data
Duration, Ditution Firebox | Firebox | Firebox | Firebox | Firebox | Catalyst| Flue Fuel [ Weight
Minules § Room Tunnel | Flue Gas| Top Bottom | Back Left Right Qutlet Drafi | Weight| Loss
0 76 138 450 448 406 456 535 524 -0.08 | 18.40 114,90

16 80 158 589 449 374 380 803 £12 0,08 | 1820 § 2.20
20 74 156 606 333 280 224 480 528 .09 | 13.%0 1 250
39 74 157 589 358 254 214 487 551 -0.08 | 10.90 2.80
490 74 153 588 348 247 210 §02 564 -{3.08 8.80 2.00
50 76 143 531 329 249 217 511 583 -0.09 7.40 1.80
60 77 134 494 252 257 222 523 601 =0.09 5.90 1.20
70 V5 107 413 227 274 297 539 £08 -0.08 5.00 0.90
8a 74 112 392 193 278 209 541 588 -0.07 4.20 0.80
90 74 104 346 174 251 208 537 588 -0.08 3.80 0.40
400 73 R 334 162 257 204 530 55E -0.08 3.50 0.30

Test Engineer:__ & 4 gy Date: /0207 5




Project Number:
Manufacturer;
Medel:

Sample 1D No:
Test Date:

Test Run No: 4

3100928764

l.ennox

Grand View 230

PRT1211131110-001

16-Mov-12

TEST DATA

EPA METHOD 5G-3

Temperature Data

Firebox Temp Start] 340.8 Max Filter Temps
Firebox Temp End| 307.8 Train A { Train B
Firebox Delta-T 33.0 83 84
Intervall 10 Duration of Test, Min | 140 |
Time Temperature Data
Dillution§ Flue | Firebox | Firebox | Firebox | Firebox | Firabox | Catalyst| Train A | TrainB | Train A | Train B
Intervall Duration | Room | Tunnel i Gas Top Botfom | Back Left Right Cutlet Filter Filter DGM DGM
] 0 73 1358 330 160 259 267 B27 551 T2 72 78 77
i 10 73 142 554 152 252 194 490 545 76 78 78 78
2 20 78 157 599 318 248 187 472 521 81 82 75 78
3 30 78 187 589 346 247 188 476 541 83 84 50 78
4 40 76 143 5§38 336 282 186 488 878 80 81 82 81
5 50 75 126 458 284 266 204 498 588 77 79 83 82
8 80 74 118 433 222 270 204 459 575 75 77 83 82
7 70 78 120 433 212 257 207 510 586 76 77 &3 22
8 80 74 114 A04 188 247 206 817 557 Fi 77 82 83
9 80 73 108 373 185 245 212 542 548 76 77 83 83
iy 100 75 107 348 174 250 217 503 538 76 77 &4 83
11 110 75 1035 331 163 250 221 A8E 529 78 76 B4 24
12 120 74 95 305 152 266 223 484 516 76 76 84 B4
13 130 73 95 238 143 252 218 4T3 &1 75 78 84 84
14 140 72 94 280 138 245 210 458 488 73 T4 83 83
Test Engineer: g e Q_ﬂ — Date: {;@Q




TEST DATA
EPA METHOD 5G-3

Gas Particulate Sampling Data

Project Number: G100926764
Manufacturer: Lennox
Model: Grand View 230
Sample ID Number: PRT1211131110-001
Test Date:  16-Nov-12
Test Run Number: 4
Barometer, In. Hg §# RH, % 1 Sample Box Correction {y) Factors Leak Check, cfm @ in Hg Maxirum Vacuum
Start 28.76 43.5 Meter Box {A) 0.977 Train A Train B Train A Train B
End 2076 43.7 Meter Box (B) 0.987 0.00 0.00
Duration of Test, Min 140 |
Particulate Sampling Data
Train A Train B Train A Train B
Tunnel | Train A Tran B | Flue Fuel | Weight| Train A Train B Proportional | Proportional | Vacuum, In. | Vacuum, in.
Time Delte-P | Delta-H | Delta-H| Draft | \Weight| Loss | Volume Volume Rate Rate Hg Hg
0 0.047 3.00 3.00 -0,060 | 15.80 [:1580:] 0.000 0.000 189, 0.00 .00
10 0.047 3.01 299 | -0.080 [ 13.70 2.10 1.644 1.588 0.00 .00
20 0.047 3.06 2.94 -0.09G | 11.00 2.70 3.185 3.875 0.00 .00
30 0.047 3.06 2497 [ -0.0%0| 840 2.60 4.745 4.560 0.00 0.00
40 0.047 3.05 298 [ -0.0S0 | 6.50 1.90 6.351 6.095 0.00 0.00
50 0.047 3.07 3.05 [ -0.080 | 520 1.30 7.970 7.640 0.G60 0.00
60 0.047 3.08 3.08 | -0.070 | 410 1.10 9.550 9170 . i 0.60 0.00
70 0.047 3.09 3.08 [ -0O070 | 310 1.00 11.270 10.830 106.77 107,15 0.00 0.00
B 0.047 3.08 3.09 [ 0070 | 230 0.80 12.808 12.310 95.04 94.86 0.00 04.00
90 0.047 3.08 3.04 [ 0070 | 1.70 0.60 14.357 13.804 94.93 95.09 0.60 0.00
100 0.047 3.09 3.08 [ 0060 | 1.10 0.60 15.885 15.293 93.61 94.86 0.0 0.08
110 0.047 3.08 3.08 | -posc| Q80 0.30 17.648 156.983 107.63 107.08 .00 0.00
120 0.047 3.08 3.08 | 0056 | 0.50 0.30 19.300 18.575 100.40 100.43 0.00 .00
130 0.047 3.12 3.07 [ -0.050 | 0.30 0.20 20.868 20.093 95.04 95.50 0.00 0.04
140 0.047 3.10 3.06 [ -0.050 | 0.00 0.30 22,502 21.680 99.13 98.67 0.00 0.00

Test Enginear. &~ 4 M“%m

Date, jirlde s




Project Number:
Manufacturer:
Modei:

Sample iD Number;
Test Date:

Test Run Number:

G100926764
Lennox

Dillution Tunnel Velocity Traverse
EPA Method 5G-3

Grand View 230

FRT1211131110-001

16-Nov-12
4

Dilution Tunnel

Delta P R Square

In. H2G Temp,F Igoot
Al 0.0260 108 0.1612
A2 0.0320 108 0.1789
A3 0.0460 108 0.2145
A4 0.0360 107 0.1897
ACenter | 0.0480 109 0.2191
B1 0.0280 107 0.1673
B2 0.0320 107 0.1789
B3 0.0380 106 0.1949
B4 0.0280 106 0.1673
B Center | 0.0460 107 0.2145
Averages 0.036 107.3 0.1816

Test Engineer._#%." 2. .=

Tunnel Diameter |

Tunnel Static
Tunnel Area

Pitot Correction
Baro. Pressure
Pitot Factor
Initial Velocity

Initial Flow

0.19635 Fi2

0.8377 factor

29.76

0.99 for standard, 0.84 or Cal. For S-Type }

12.664 Fif Sec

131.80 Fi3/min

Date;

¢,




DILLUTION TUNNEL PARTICULATE CALCULATIONS

EPA Method 5G-3

Project Number:

Manufacturer:

Model:

Sarnple ID Number;

Test Date:

Test Run Number:

intertek Equipment No.'s

G100926764

Lennox

Grand View 230
PRT1211131110-001

16-Nov-12
4

Sample Traln - 1
Sampfe Component | Component] ID Number jues s Weights -

Final, mg{ Tare, mg | Particulate, mg
A - Front Filter Catch Filter a1 ) 1116
B - Rear Filter Catch Filter 482 / 119.4
C - Seal Set O-Ring
Total, A+B+C-Tares 2415 237 4.5
Probe & Filter Holder Probe 29 124784.7 | 124784.6 0.1

Total Particulate, mg 4.6

Sample Train - 2
Weights
Sample Component § Componentf ID Number Eral mo T Tare, o | Parteiaie. —

A - Front Filter Catch Filter 483 121 7
B - Rear Filter Catch Filter 484 119.9
C - Seal Set O-Ring
Total, A+tB+C-Tares 244 5 2409 3.6
Probe & Filter Holder Probe 33 125732.8] 125731.9 0.9

Total Particulate, mg 4.5

Test Engineer_ #5772 o

Date: #2207



Client: Lennox

Model: Grand View 230

Project #: loo 92 Hw

Engineer: B. Davis

Weoodstove AGING & CURING

Intertek Equipment #'s: ;2 pu2 9393

Sample |D #: FEr fthlisie wo/

Date Time Temperature (°F) | Fuel Load (ib)
fefeft 2 i e KN S o
Fede yig 23
Iy 30 Sy 5.9
4/2. /12 opas SiE
0150/ Sy 5.5
Ol Ay v
o2 LSS 7.5
/35 YA 2.3
Ayve 332 [ S~
[ Y25 ¢.2
Ay 32y

I

Total aging & curing time: [ £ 7THours
Comments: Fhe Pobe # §'sbuce seale.

Date: gttzr 10

~

Engmeefg@
(Please paste Signature in the space above.)




