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WOOD-FIRED FIREPLACE, HEATING FIREPLACE, and
MASONRY HEATER THERMAL PERFORMANCE TESTING
and
ASSIFICATION STANDARD

tandard containg operating protocols and measurement procedures for
d frrep dce,\heating frreplace and masonry heater thermal performance

1.0 SCOPE. Thi
testing Wood fipe

s for manufacturing quality assurance (QA),
lassifications, and the record keeping

2.1 Analyzer
by the gas analy¥
calibration gas is intro

2.6 Effective Flue-Gas Duct/Chimney Diameter. The effectjre chimpé€y diameter of a
circular flue-gas duct is the actual diameter. The effective d D) of a rectangular
flue-gas duct is determined using the following equation:

ED=2x(LxW)/(L+W)
Where: L = Flue rectangular length.
W = Flue rectangular width.

2.7 Firebox. The chamber in a fireplace, heating fireplace, or masonry heater in which
test-fuel charges are placed and burned.
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2.8 Firebox Height. The vertical dimension measured from the firebox floor or hearth to
the horizontal plane that intersects and is perpendicular to the top edge of the firebox
opening through which fuel is loaded.

2.9 Firebox Volume. The multiplication product of the firebox length (as defined in Section
2.28.1), the firebox width or depth (as defined in Section 2.28.2) and the firebox height (as
defined in Section 2.8).

model, model line, or design configuration.

2.16 Hearth Grate. A non-combustible structure capable of eevating gnd supporting a
fuel load above the hearth of an appliance while offering n@g'impedatice to the passage of
combustion air up to and through the fuel load.

2.17 Horizontal Flue-Gas Pathway. The total net horizontal-duct centerline distance
measured from the point where the vertical centerline of the flue-gas exhaust duct from the
firebox intersects the horizontal plane of the firebox height (i.e., See Section 2.8) to the
point where the centerline of the exhaust duct exit to the atmosphere intersects the
horizontal plane at the termination or vertical extent (i.e., height) of the exhaust duct (i.e.,
the point at which flue-gases exit to the atmosphere). For the purposes of this Standard,
horizontal shall mean any amount of duct centerline traverse that is created by any angle
which is either more or less than 90 degrees vertical.
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2.18 Internal Assembly. The core construction and firebox design which produce the
same combustion function and overall thermal efficiency of an appliance model line.

2.19 Minimum Flue-Gas Oxygen Concentration. The lowest recorded concentration of
oxygen below the baseline ambient air supply oxygen concentration (i.e., 20.9% for this
Standard) that occurs during the burning of a test-fuel load.

2.20 Pretest Flue-Gas/Temperature. The temperature measured at the primary flue-gas
sampling and measwrementocation one hour after a test appliance is closed in
accordance with géction 5.8.2\

2.21 Responge Time,The amolunt of time required for a gas sampling and measurement

2.26 Test-Fuel Loadi
square foot (0.30 kg/m

the total heat potential of the fuel
purpose of this Standard combustio

efficiency is expressed as a percentage of the heat produced’in the firebox and
transferred into the mass of the appliance and/or the roonyin whiclr'the appliance is
located.

2.27.3 Overall Thermal Efficiency. A measure of how mygH of the heat potential of
fuel is absorbed into the mass of the appliance and/or reaches the room in which the
appliance is located. Itis expressed as that percentage of the total heat potential of the
fuel absorbed into the mass of the appliance and/or reaches the room in which the
appliance is located. Overall thermal efficiency is calculated as the multiplication
product of the combustion efficiency and the heat transfer efficiency of an appliance.

2.28 Usable Firebox or Hearth Area. The firebox floor (or hearth) area, within the fire
chamber of an appliance upon which a fire may be, or is intended to be built. Usable
firebox area is calculated using the following definitions:
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2.28.1 Length. The longest horizontal fire chamber dimension along the floor of the
firebox that is parallel to a wall of the fire chamber.

2.28.2 Width or Depth. The shortest horizontal fire chamber dimension along the floor
of the firebox that is parallel to a wall of the fire chamber.

2.28.3 Angled/Curved Firebox Walls/Sides. For angled or curved firebox walls and/or
sides, the effective d5able firebox area shall be determined by calculating the sum of

standard geomejric areas or sub-areas of the firebox floor capable of supporting fuel
load mass.

where the centerline of the exhaust duct exi
plane located at the total vertical extent (i.e., |

from vertical. The length of a downward vertical flue-gas path
vertical flue-gas pathway distances (upward and downward flow diregtions) minus the total
vertical distance measured from the horizontal plane of the\{jreboxheight to the total

vertical extent of the flue-gas exit duct to the atmosphere.

2.30 Zero Drift. The difference between the initial gas analyzer calibration response at a
zero concentration level and the calibration response at the zero concentration level after a

4-hour period of instrument operation during which no maintenance, repair, or adjustment
took place.

3.0 Appliance Classification Requirements.

3.1 Wood-Burning Fireplace, Heating Fireplace, and Masonry Heater Classifications.
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3.1.1 Masonry Heaters. A wood-burning appliance meeting the specifications
contained in Section 2.10 and tested in accordance with the protocols of this Standard
shall have a measured overall thermal efficiency equal to or greater than 50.0%

3.1.2 Heating Fireplaces. A wood-burning appliance meeting the specifications
contained in Section 2.10 and tested in accordance with the protocols of this Standard
shall have a measurgd overall thermal efficiency equal to or greater than 25.0% and
less than 50.0%.

testing shall be required for appliance model, model Iine or eS|gn r-approvals unless
the accredited tester determines that:

Design changes have been incorporated into the app}tance model, model line,
or design that exceed the acceptance criteria for Non-Tested Appliances
contained in Section 4.2,

The testing requirements of this Standard have been changed, or

3.3.2 Noncompliance. The accredited tester may revoke the classification of an
appliance model, model line and/or design if it is determined that a appliance model,
model line, or design being produced does not comply with the requirements of this
Standard. Such a determination shall be based on all available evidence, including but
not limited to:
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3.3.2.1 Retest Data. Test data from retesting (i.e., an "audit" test) of the original
unit on which the certification test was conducted or a sample unit from the current
model, model line, or design.

3.3.2.2 Invalid Test. A finding that the certification test upon which the tester relied
for classifying an appliance model, model line and/or design was not valid.

3.3.2.3 Labeling™\A finding that the labeling of the appliance model, model line, or
design does #ot comply with the requirements in Section 3.5.

peen given written notice by
/ The appliance manufacturer

model, model line and/or design must be documented within 30 days after the
inspection date. The inspection report shall include, as a minimum, the model
identification and serial number of the appliance inspected, the location where the
model was inspected, the names of the manufacturer's and/or builder's
representatives present, the date of inspection, and a description of any changes
made to the classified appliance model, model line or design since the last
inspection. The accredited tester which conducts the annual quality control
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inspection is responsible for auditing the content and format of all labels to be
applied to classified appliances as stipulated in Section 3.5.

3.4.1.3 Re-testing. An appliance shall be re-tested in accordance with this
Standard if it is determined during inspection that a design change has been
incorporated into the classified appliance’s internal assembly which may adversely
affect its overall thermal efficiency. Any and all appliance design changes shall
cause the subjéct appliance to be considered as "affecting its thermal efficiency and
shall be degthed a "nep-tested” appliance. In order to qualify for continued
classificgifon without re-testing, the previously classified, non-tested appliance, shall

design (see Appendix A for an example):

4.2.1 Hearth Area. The proportionality between the hes (as defined in Section
2.28) of the non-tested model, model line, or design and thg/hearth area of the tested
model, model line, or design shall be more than 64% and less than 121% of the tested
model's, model line's, or design's hearth area.

4.2.2 Firebox Volume. The proportionality between the firebox volume of the non-
tested model, model line, or design and the hearth area of the tested model, model line,
or design shall be more than 51% and less than 133% of the tested model's, model
line's, or design's firebox volume.
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4.2.3 Grate Area. The proportionality between the grate area (as defined in Section
2.28.5) of the non-tested model, model line, or design and the grate area of the tested
model, model line, or design shall be more than 64% and less than 121% of the tested
model's, model line's, or design's grate area.

4.2.4 Grate Height Above the Hearth. The proportionality between the grate height
above the hearth (as.defined in Section 2.15) of the non-tested model, model line, or
design and the gra gight above the hearth of the tested model, model line, or design

model line, or design and the downward vertical
ested model, model line, or deS|gn shaII be

be more than 51% and less than
cross-sectional area of the flue-g§

4.2.9 Ratio Of Total Grate Area To
the ratio of the total grate area to total f

model lines, or designs shall be more than 80% and less than 110% of the tested
model's, model line's, or design's firebox volume proportionality.

4.2.11 Firebox Volume Proportionality And Downward Flue-Gas Pathway
Proportionality. As a percentage of the firebox volume proportionality, the ratio
between the firebox volume proportionality and the downward flue-gas pathway
proportionality of the tested and non-tested models, model lines, or designs shall be
more than 80% and less than 110% of the tested model's, model line's, or design's
firebox volume proportionality.
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4.2.12 Firebox Volume Proportionality And Horizontal Flue-Gas Pathway
Proportionality. As a percentage of the firebox volume proportionality, the ratio
between the firebox volume proportionality and the horizontal flue-gas pathway
proportionality of the tested and non-tested models, model lines, or designs shall be
more than 80% and less than 110% of the tested model's, model line's, or design's
firebox volume proportionality.

box grate proportionality, the ratio between
gas exhaust cross-sectional area

model line, or design.

4.3 Tested Appliance Test Report.
the original test report for the -tested

model, model line, or design as the basis of comparison to a spécified pdn-owned, non-
tested model, model line, or design.

5.0 TESTING.

5.1 Applicability. The methods described in this section are applicable for establishing
thermal efficiency for fireplaces, heating fireplaces, and masonry heaters.

5.2 Principle. Thermal performance is a measure of the amount of total fuel heat potential
converted to useful heating of the room(s) in which an appliance is installed. Thermal
performance measurements are made on an appliance installed and operated in
accordance with the specific methods of this Standard. Overall thermal efficiency is the
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arithmetic product of chemical combustion efficiency and heat transfer efficiency. For this
test Standard, a default chemical heat loss value of 3.0% of the total fuel heat potential is
assigned (i.e., a chemical or combustion efficiency of 97.0%). The default chemical heat
loss value of 3.0% includes the higher heating values of flue-gas carbon monoxide and
incompletely burned volatile, semi-volatile, and solid carbonaceous materials. Total
sensible and latent heat losses are determined from measured flue-gas oxygen
concentrations and temperatures, the measured fuel burn rate, and calculated flue-gas
moisture concentratjgns.

feet/minute (0.10
tested.

5.3.6 Draft Gauge. Electro-manomsg
determination of flue draft (i.e., stay

requirements. The gas analyzer must meeg
performance specifications:

5.3.7.1 Analyzer Calibration Error. Shall be less tha

for the zero, low-range, mid-range and high-range gases.

5.3.7.2 Sampling System Bias. Shall be less t

the zero, low-range, mid-range and high-range calfqration gases.

5.3.7.3 Zero Drift. Shall be less than +2% of the span value over the time of
each test period.

5.3.7.4 Calibration Drift. Shall be less than £2% of the span value over the
time of each test period

5.3.7.5 Response Time. Shall be less than 1.5 minutes.

5.4 Sampling Supplies and Reagents.
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5.4.1 Calibration Gases. Oxygen calibration gas shall have concentrations at each of

the nominal levels indicated in Table 5.4.1.

Table 5.4.1

Flue-Gas Oxygen Analyzer
Calibration Level

O, Concentration
(Approximate Volume

Percent)
High-Level 20%
Mid-Level 14%
Zero 0%

level (zero tilt) before each test period.

whichever occurs first.

5.6 Test Appliance Preparations.

5.5.7 Sample Gas Flow Meters. Sample gas flow meter
before the first test period and semiannually thereafter g after every 10 tests

5.6.1 Appliance Installation. The appliance being tested must be constructed, on site,
in accordance with the designer’'s/manufacturer’s written instructions. The chimney
shall have a total vertical height above the hearth of not less than 15 feet (4.6 m). The
appliance flue/chimney exit to the atmosphere must be freely communicating with the
appliance combustion makeup-air source. There shall be no artificial atmospheric
pressure differential imposed between the chimney exit to the atmosphere and the
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appliance make-up air inlet. The flue/chimney configuration and grate height above
hearth shall be noted for purposes of model, model line, or design identification.

5.6.2 Thermal Efficiency Temperature Measurement Location. A thermal efficiency
temperature probe is to be located at the 8-foot (2.44m) level of the appliance in order
to obtain data which is representative of where the last possible thermal donation would
occur in a standard
efficiency temperag

temperatures, add¢
temperatures, and t
period.

for at least one minute and then moving the sampling probe to within 1 inch
(25.4mm) of the flue duct wall for an additional minute. This procedure is to be
repeated on at least two traverses of the flue duct that are 90° from each other.
Flue-gas oxygen concentration changes of more than 15% (i.e., 15% of the oxygen
concentration measured) when the sample probe is moved from the center of the
flue duct to within 1 inch (25.4 mm) of the flue duct wall shall be considered
stratified.
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5.6.4.2 Flue-Gas Stratification Remedies. The presence of a stratified flue-gas at
the flue/chimney sampling location shall be remedied by either changing the
flue/chimney duct design, changing the flue-gas sampling location, or changing the
flue-gas sampling probe to equally and simultaneously sample the flue-gases in the
center of at least 4 separate and equal areas of the flue/chimney cross-section.

5.7 Test Fuel. Test fuelpieces shall consist of air-dried Douglas fir 3%x 3%inch (89 x 89-
mm) and 3¥x 2-inch (39 x1-mm) actual-dimensioned lumber. Fuel pieces shall not be
less than Yor morethan °/s okthe length of the average fire chamber width or not more
than 1.5 times thé average grat¢ width if a grate is used in the firebox. The moisture

per square foot (square meters of hearth
uel crib loads shall be prepared for each

sides of each fuel piece. No spa
the outer faces of the fuel crib.
accomplished by nailing, with 18 gaug
to-back) length of the ¥x 1%zinch (19 x

which is 25% + 5% of the first test-fuel load weight. TheNjrst |d|ing-fuel load weight is
not part of the initial test-fuel load weight but is in addition 16 it and is used in
calculating total fuel used for the test period.

5.8 Pretest Preparations.

5.8.1 Cooling Period. No fuel shall be burned in the test appliance and no other
means for heating the appliance may be used within 12 hours preceding the start of a
test period.
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5.8.2 Pre-Test Flue-Gas Temperature Determination. At least one hour before
initiating a test period (i.e., ignition of a fire in the appliance), close all air supply
controls appliance door(s). If the appliance is not equipped with a door(s), use other
means for closing the open face area of the appliance. After one hour of closure and
within 10.0 minutes of opening the appliance for test-fire ignition, measure and record
the pre-test flue-gas temperature at the thermal efficiency temperature location or the
secondary sampling’lecation whichever is closer to the hearth floor.

5.8.3 Appliancg’Descripton. Record appliance and, if equipped, catalyst and/or add-
on emissiong’control device\descriptions. The appliance description shall include

ours before each test period initiation. A
e conclusjeq of the sample analysis.

5.8.8 Barometric Pressure. Measure and record the barometric pressure within 1 hour
before test period initiation.

5.9 Appliance Operation and Testing Protocols.

5.9.1 Required Test Configurations. One, three fuel-load test period shall be
conducted for each of the following operating configurations:

Door(s) closed, with hearth grate;
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Door(s) open, with hearth grate;

5.9.1.1 Closed-Door(s) Testing. For all closed-door test configurations, the fuel
loading door(s) shall be closed within 5.0 minutes after the addition of the first test-
fuel crib in a test period. During a test period, the fuel loading door(s) shall not be
re-opened except during test-fuel reloading and adjustment as specified in Sections
5.9.7 and 5.9.8 gf these protocols.

pieces and the S
(89 x 89- mm) fuel

charcoal-lighter torches or other high te
and/or with or without kindling. If used,

Note: Prior to fuel charge ignition in a masonry heater type of/appliancg,
necessary to first establish an operational flue draft so that gombustigh gases exit properly
through the convoluted venting path and out the chimneyexit. Otiferwise, initial firebox
combustion gases might vent out the fuel-loading door or extingdish test fuel combustion.
Establish sufficient operating draft by first heating the venting*path with burning paper and/or
kindling, so that flue draft is at least 0.02 inches of water column (5 Pa) measured at the 8-
foot (2.44 meter) sampling level. The weight of paper used to initiate a draft for nominal
appliance operation are not considered part of the fuel load charges and are not included in
total fuel weight determinations.

it may be

5.9.4 Sampling Period Initiation. Flue-gas oxygen sampling is initiated after the
kindling has been ignited and within 15 seconds of when flue-gas temperature at the
center of the flue at the primary flue-gas sampling and measurement location, or the
upstream flue-gas measurement location of an emissions control device reaches 25°F
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(14°C) greater than the pre-test flue-gas temperature. Once all test sampling and
measurements have been initiated, all test sampling and measurements shall continue
without interruption until the test is terminated in accordance with Section 5.9.11.

5.9.5 Test-Period Sampling, Parameter Measurements, and Data Recording
Requirements. The following information shall be recorded for each test:

Test-periog/AStarting time
Test-peridd endigg time

all test gampling
Sectieh 5.8.4 (re.,

to or between 20.2% [i.e., ((0.80 x (20.9-17.5)) + 17.5) =
((0.82 x (20.9-17.5) + 17.5) = 20.3%)].

5.9.7.1 Inadequate Coal Bed. If the coal bed remaining after the flue-gas oxygen
concentration has increased 80% from the minimum flue-gas oxygen generated by
combustion of the precedent fuel load, is not adequate for restarting the next test-
fuel load within 5.0 minutes after loading the test-fuel charge, newspaper and/or
kindling may be added and the test-fuel load re-positioned in order to facilitate
“reasonable” ignition of the added test-fuel load.

JULY 25, 2002 16



The addition of all newspaper and/or kindling and the entire test-fuel charge
including any additional newspaper and/or fuel added shall be completed within 5.0
minutes from the time the first piece of the test-fuel charge is loaded into the
firebox.

The weight of newspaper and/or kindling added shall be weighed to the nearest 0.1
Ib (0.05 kg) and recorded. The weight of the newspaper and/or additional kindling

electrical energy.

5.9.11 Test Completion. A test (i.e., a three fuel-load test-bu iogy’is completed
and all sampling and test-period measurements are stoppegat the fihe the flue-gas
oxygen concentration has increased by at least 95% but /ot morg/than 97% from the
minimum flue-gas oxygen concentrations resulting fromkcombuystion of the third test-fuel
load. All temperature measurements and recordings shalksidp at test completion.

5.10 Post-Test Clean-Up and Sample Processing Procedures.

5.10.1 Room-Air Velocities. Using an anemometer, measure and record the room-air
velocity within 2 feet (0.6 meters) of the test appliance within 10 minutes after test
completion. Air velocity within 2 feet (0.6 meters) of the test appliance shall be less
than 50 feet/minute (250 mm/second) without the appliance operating.

5.10.2 Fuel Weight at Test Completion. Within 5 minutes after the test-burn is
completed and all measurements and sampling has stopped, the remaining coals
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and/or unburned fuel, and ash shall be removed from the firebox and weighed to the
nearest 0.1 pound (0.05 kg). (It is recommended that the coals first be extinguished
with carbon dioxide.) The weight of these unburned materials and ash shall be
subtracted from the total test-burn fuel weight when calculating the test period burn
rate.

Note: A test-burg shall be invalid if less than 90% of the weight of the total test-fuel
loads plus the {ng weight have been consumed during the test period.

(i.e., test period initiation as defined in Section 5.9 ,4) and th€ time when the
flue-gas oxygen concentration recovery back to the ambjent oxygen
concentration from the third test-fuel charge exceeded95% (i.e., test period
completion as defined in Section 5.9.11).

6.1.2 Burn Rate. Multiplying the emission factor by the average burn rate yields the
particulate emission rate. Burn rate (kg/hr) is calculated by Equation 6.1.2.1 as follows:

Equation 6.1.2.1

Burn Rate = Total Fuel ~ 60

ttt

WHERE:

JULY 25, 2002 18



Total Fuel = The dry weight of the total fuel, including kindling, added during the entire
test-burn period minus the remaining unburned materials and ash at the end of the test-
burn period (kilograms).

6.2 Thermal Efficiency. In the following calculations retain at least one extra decimal
place beyond that of the acquired data. Round-off figures to significant digits after each
final calculation. (Other forms of the following equations may be used as long as they

gat of dry fluengas: kilojoule/kg-°K (Btu/Ib-°R).

pecific peat fwater?or: 1.9

Btu/lb).
mgy = Mass of fuel load, dry basis: kg (Ib); = my / (1 € MCy)

My20 = Mass of water released and generated assuming wet fuel is completely
oxidized: kg (Ib).

Mes = Total mass of dry flue-gas: kg (Ib).

my, = Mass of fuel load, wet (as-fired) basis: kg (Ib).
Mq = Flue-gas molecular weight: g/g-mole (Ib/lb-mole).
MC4 = Moisture content of fuel, dry basis: percent.

P = Average heat output rate (power): kW (kilojoule/hour or Btu/hr).
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Ta = Average ambient temperature: °K (°R).

Tes = Average flue-gas temperature: °K (°R). Note: If no emission control device is
installed as described in Section 5.6.2.1, use the average flue-gas temperature
measured at the 8-foot level above the hearth. If an emissions control device is
installed as described in Section 5.6.2.1 use the average flue-gas temperature of
whichever locatign (i.e., upstream from the emissions control device or downstream
from the emisgfon sgntrol device) has the highest average flue-gas temperature

quatjgn 6.2.5.1
_ Md ’ Cmf ’ md
¢ 12 CO:, /100

6.2.6 Wood-Fuel Energy Input. Calculate the total woog
test period (Ew) using Equation 6.2.6.1 as follows:

Equation 6.2.6.1
Ey =my” HHY,,

grgy input during the

6.2.7 Latent Heat Losses. Calculate the total latent heat losses during the test period
(ELL) using Equation 6.2.7.1 as follows:

Equation 6.2.7.1

ElL =My0 " h
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6.2.8 Sensible Heat Losses. Calculate the total sensible heat losses during the test
period (Es.) using Equation 6.2.8.1 as follows:

Equation 6.2.8.1
Ese = (Mg " Crg )+ (Mya0” Crzo))” (Teg - Ta)

Thermal Efficiency. Calculate the average overall thermal
iod (EFoa) using Equation 6.2.9.1 as follows:

Equation 6.2.9.1
100" (1- (E, + Eg +0.03))

6.2.9 Average Oveya
efficiency for the test p

7.0 Permanent s
be prepared and in
heaters.

Be affixed in such a manner that it cannot be removed fro
damage to the label,

Present the information required in Section 7.1.1 in axhanner go that it is likely to

remain legible for the lifetime of the appliance.

7.1.1 Label Contents. The permanent label shall use te Arial font type. The top
line shall be in 16 point size and shall state, “Certified Classification: XXXX".
Where XXXX is the classification (fireplace, heating fireplace, or masonry heater)
determined using the procedures of this Standard. All other required label
information shall be in the 12 point font size. The label shall contain the following
information.

Manufacturer's or builder's name, address, and phone number,

Appliance model, model line, or design number and/or name,
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Month and year of manufacture or construction, if site-built,
Serial number,

On all classified appliances the label shall state: "This appliance has been
tested and has demonstrated compliance with the Wood-Fired Fireplace,
Heating Fireplace and Masonry Heater Thermal Performance and Testing

. |\If an appliance was tested and classified
is not an integral part of the appliance

7.2 Owner’s Manual. Each appliance offered for sale must be accg
owner’s manual that shall contain the information listed in this Segetion. Syc€h information
shall be adequate to enable consumers to achieve optimal thegprhal perfjgrmance. Such
information shall be consistent with the operating instructiong’provided by the manufacturer
to the tester for operating the appliance during thermal perfqrmangé testing.

7.2.1 Installation Instructions. There shall be adequate information to install the

appliance including requirements for achieving proper draft.

7.2.2 Operation and Maintenance Instructions. The owner’s manual must contain
the following information:

Wood loading procedures, recommendations of wood selection, and warnings
on what fuels not to use, such as treated wood, colored paper, cardboard,
solvents, trash and garbage,
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Fire starting procedures,

Proper use of air controls, if any,

Ash removal procedures,

Instructions on gasket or seal replacement, if any,

For catalytieZ/mQdels, information on the catalytic combustor:

0 Progédures forachieving and maintaining catalyst activity,

the report.

8.2 Test Facility Informationy
velocity information.

charge weights, appliance temperatures ano\g supply settings.

8.5 Required Test Report Information and Suggested Format.
requirements are presented in the following recommended reporyformat;

8.5.1 Introduction.

8.5.1.1 Appliance Identification. Manufacturer, model nagdhe or number,
catalytic/non-catalytic, emissions control equipment, and any optional equipment.
Include a copy of appliance installation and operation manuals.

8.5.1.2 The Tester That Performed The Testing. Name, address, and
certifications and other qualifications.

8.5.1.3 Test Information. Date appliance was received, if factory-built, date
construction was completed, if site-built, date that each test was conducted, a
description of each configuration tested as required in Section 5.9.1, and the
number of test burns conducted for each appliance configuration.

JULY 25, 2002 23



8.5.1.4 Test Method And/Or Appliance Operating Protocol Deviations. The
report shall contain a complete description of any test method or operating protocol
deviation conducted in the performance of the required test procedures prescribed
in this test Standard. The report must provide detailed rationale explaining the
necessity for the deviation and the possible effects the deviation(s) may have had
on the results.

8.5.2 Summary apd Discussion of Results.
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Figure 8.5.2.1a

Thermal Performance Tes Ined Classification:

Manufacturer: Manufacturer
Test Conducted By: Tester
Test Run Number: #

Test Period Start Date/Time: X
Test Period End Date/Time:
Model Tested: Model

Time

Total Test Period XX%
Test Data Recording Cycle XX%
xx%

Fuel
Total Fuel Used

Average Fuel Moisture
Total Fuel Burned

Average Burn Rate During X.XX kg/hour (dry)
Operation

Average Flue-Gas Concentrations

Oxygen XX.X%

°F

°F

°C

°C

Test Notes:
Test Note Number 1: STP for this testis: 1.0 Atmosphere and 68°F (20°C)
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Figure 8.5.2.1b

Run Configuration Burn Rate, Overall Thermal
Number kg/hour Efficiency, %
1 With Door Open XXX XX
2 With Door CIo% XXX XX
Averabef XXX XX

8 5.3.5 Test Fuel Test fuel propertles RQOist

8.5.4 Sampling Locations. Describe sampling location relative to
drawings and/or photographs.

components. Include

8.5.5 Sampling Procedure.

8.5.5.1 Measurement Methods. A brief reference to opexatignal and measurement
procedures, and optional and alternative procedures used. ‘Include details of any parts of the
procedures differing from the prescribed methods. Include a copy of this Standard as an
appendix to the report.

8.5.6 Quality Control and Quality Assurance (QC/QA) Procedures and Results.
8.5.6.1 Description of Calibration Procedures and Results.
8.5.6.2 Test Method Quality Control Procedures. This shall include leak-checks.
8.5.7 Appendices.
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8.5.7.1 Raw Data Results and Example Calculations. Include complete data tables and
accompanying examples of all calculations not performed in the format presented in Section
6.0.

8.5.7.2 Raw Data. Include copies of all original data sheets for sampling records, parameter
measurements, and temperature records. Include copies of all burn-rate and appliance
temperature data.

8.5.7.3 Constructiop®ssembly Drawings. Appliance construction or assembly drawings
which clearly shoy ensions needed for completing the requirements of Section 4.2.

8.5.7.4 Samphihg and Anal}ical Procedures. Include detailed description of procedures
followed byAfaboratary personnel in conducting the certification tests being reported.
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Appendix A:

Non-Tested Fireplace, Heating Fireplace, or Masonry Heater Acceptance Worksheet

Fireplace/Heating Fireplace/Masonry Heater Manufacturer:

Tested Model, Model Line, or Design:

Candidate Non-Tested Model, Model Line or Desigh Name:

. Hearth Dimensions

<4— B
—>
Tested Non\Jested
odel Model
Il. Firegox Compartsgn odel N Model Name
1 | Bask (inches B) o ) o
2 Depth\anhes D) x&x( / x/x
3 | Front (inéhqs F) XXX /{x.x
4 | Height (inchesAY AN X | xox
5 | Average Hearth Length (in/eﬁes) / 0.0 0.0 Determination
6 | Hearth Area (square R¢et) O})O 00 Acceptance Criteria (/’glﬁ/tégf(fﬂ:ﬁ?sl)e
ra
7 Hearth Area Proporthapdlity XX Greajer Than 64%
(% of Tested Appliance) and Xess\Than 121%
Ratio of Firebox Volume Prgportion#i 0
8 | below) to Hearth Area Propox{ionality XX% —> ar?(;e:_aet:; Tr:an SOgZ/
above) (% of Firebox Volume ftionality) 0
9 | Front/Back Ratio (See Note 2) ) 000N\ | 000 /
Front/Back Ratio Proportionality
10 (% of Tested Appliance) \ XX}//
11 | Front/Depth Ratio (See Note 2) | 000 /] 900
1 | Front/Depth Ratio Proportionality < /XM
(% of Tested Appliance)
13 | Front/Height Ratio (See Note 2) | 000 N / .00
Front/Height Ratio Proportionality
14 (% of Tested Appliance) < XX%
15 Stapdard Deviation of Firebox Dimensional NS _} LessAhan 10% \/
Ratios (% of Mean)
16 | Firebox Volume (cubic feet) | 0.00 | 0.00
17 Firebox Volume Proportionality XX% reate an 51%
(% of Tested Appliance and Les han 133%
lll. Hearth Grate Comparisons
1 | Back (inches B) XXX XXX
2 | Depth (inches D) XXX XXX
3 | Front (inches F) XXX XXX
4 | Hearth Area (square Feet) 0.00 0.00
Grate Area Proportionality o _> Greater Than 64%
S (% of Tested Appliance) XX% and Less Than 121%
6 | Ratio of Grate Area to Hearth Area | 0.00 | 0.00 |
7 Ratio of Grate Area To Hearth Area XX _} Greater Than 80%
Proportionality (% of Tested Appliance) 0 and Less Than 110%
8 | Height of Grate Above Hearth (inches) | 0.00 | 0.00 |
Proportionality of Grate Height Above Hearth 0 Greater Than 80%
b of Tested Appliance and Less Than ()
% | (% of Tested Appli XX P | and Less Than 110%
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Tested Non-Tested Determination
IV. Horizontal and/or Downward Flue- Model Model Acceptance Criteria (NA/Acceptable
Gas Pathway (See Note 3) Model Name | Model Name /Out-of-Limits)
1 plstance of Downward Flue-Gas Pathway 0.00 0.00
(inches)
Downward Distance Proportionality o _} Greater Than 80%
2 (% of Tested Appliance) XX% and Less Than 110%
Ratio of Firebox Volume Propg(tionality to 0
3 | Downward Flue-Gas Pathwgy Proportionality (% XX% —} ar?(jr?_aetse; TI':Z: i(ig%/
of Downward Flue-Gas Pathway Prdportionality) 0
4 plstance of Horizontal Flue-Gz&s Pathway 0.00 0.00
(inches)
Horizontal Distang€ Proporpimspality o _> Greater Than 80%
S (% of Tested Apﬁﬁgnce ) XX% and Less Than 110%
i i Propgrtionality to 0
6 i lue-GasPathway/Proportionality” (% XX% —} ar?drel_aeti TI’EZ: i(igg/
izgntal Flug£Gas Patjivay Proportigiality) 0
V. Chlmﬂél:lue a(éhlm%zlue Q/%Comﬂarlsons\\
1 himney/Flue Sonagctor Locagton —> Same
(see note 4)

2 ChlmM/Flue Dlameter(lngb() \O / / 0
3 ChlmneyWnalyeﬁ (square 0o 0.0

inches)

Greater Than 51%
and Less Than 133%

4 Downward Distance P oport X
(% of Tested Appli 0

&

Ratio of Firebox
7 Gr ater Than 80%
ofg] s Than 110%

Chimney/Flue Cros
Greater Thalm\g0%

Proportionality (% of
/ﬂ\l\ss Than 10%

Proportionality)

VI. Firebox Construction Materials /

Area Proportionality)
N
> Same\
i 2

S
L

VIl. Pass/Fail

tested appliances has an
-tested appliances. The criteria
ilar to the #assified model in internal assembly

acceptable margin of low emissions and an acceptable set of dimensional proportionalities between the jeSted and n
used in this spreadsheet define the "substantially the same core construction" and the "substantially s
design, combustion function.

Note 2: Proportionality (%) = Measured Linear Dimension of Non-Tested Appliance x 100 / Measied Liear Dimension of Tested Appliance
where: D = Linear Depth of firebox F = Front Linear Dimension
H = Linear Height of firebox =~ B = Back Linear Dimension

Note 3: Horizontal and/or downward flue-gas pathway is defined as the net horizontal and/or downward internal duct length, measured from the top of the
uppermost firebox fuel loading door to the exit of the appliance as traveled by any effluent on a single pathway through duct channel(s) within the appliance
(or average of net internal duct lengths for multiple pathways of different lengths, if applicable). Net internal duct length is measured from the center of the
internal side or top surface of a duct, horizontally or vertically to the center of the opposite side or the bottom surface of the same duct, and summed for
multiple ducts or directions on a single pathway, if applicable. For duct channel(s) traversing horizontal angles of less than ninety degrees from vertical,
only the net actual horizontal distance traveled is included in the total duct length.

Note 4. Use descriptive notation: i.e., TopCenter, TopFront, or TopBack. Other, more appropriate flue exit location descriptors may be used. However,
make sure that when the position descriptors for the tested and non-tested models are the same, the spelling and case are matched exactly.
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