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INTRODUCT
1 Scope

1.1

ION

These requirements apply to oil-fired floor furnaces.

1.2 Requirements for the installation and use of oil-burning equipment are included in the Standard for
the Installation of Qil-Burning Equipment, ANSI/NFPA 31. Requirements for the installation of oil-burning
equipment are also included in codes such as the International Mechanical Code and the Uniform

Mechanical C

1.3 A produ
from those co
or injury to
requirements
product who
requirements
shall be propg
implementatiq

2 General

2.1 Values {
approximate i

3 Glossary
3.1

3.2 AIRSH
or secondary

3.3 ANTIFL
rise in fuel leV
occur.

3.4 APPLIA

3.5 AUTOM

ode.

ct that contains features  characteristics_components _materials, or systems

w or different

vered by the requirements in this standard, and that involves a risk of fire or of
persons shall be evaluated using appropriate additional component, an
to maintain the level of safety as originally anticipated by the intent of th
e features, characteristics, components, materials, or systems?) conflict
or provisions of this standard does not comply with this standard, Revision o
sed and adopted in conformance with the methods employed.for developmen
n of this standard.

tated without parentheses are the requirement:\Values in parentheses are
nformation.

For the purpose of this standard, the following definitions apply.

hir, or both.

DODING DEVICE~='A primary safety control which causes the fuel flow to be §
el or upon receiving excess fuel, and which operates before excessive dischal

NCE FLUE — The flue passages within the appliance.

electric shock
i end-product
s standard. A
with specific
[ requirements
, revision, and

explanatory or

UTTER — An adjustable device for varying the size of the air inlet or inlets regulating primary

shut off upon a
rge of fuel can

ITICALLY LIGHTED APPLIANCE — An appliance in which fuel in the main b

irner is turned

on and ignited automatically.

3.6 BAFFLE — An object placed in an appliance to direct the flow of air or flue gases.

3.7 BASE -

The main supporting frame or structure of the furnace, exclusive of legs.

3.8 BURNER - A device for the final conveyance of fuel and air to the combustion zone.

3.9 BURNER, MANUALLY LIGHTED — A burner in which fuel to the main burner is turned on only by
hand and ignited under supervision.

3.10 BURNER, MECHANICAL ATOMIZING — A power-operated burner that prepares and delivers the
fuel and all or part of the air by mechanical process in controllable quantities for combustion. Some
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examples are air atomizing, high- and low-pressure atomizing, horizontal and vertical rotary atomizing,
and vertical rotary wall-flame burners.

3.11 BURNER, MECHANICAL DRAFT — A burner that includes a power-driven fan, blower, or other
mechanism as the principal means for supplying air for combustion.

3.12 BURNER, NATURAL DRAFT — A burner that principally depends upon the natural draft created in
the flue to induce into the burner the air required for combustion.

3.13 BURNER, VAPORIZING — A burner consisting of a fuel-vaporizing bowl or other receptacle to
which liquid fuel may be fed in controllable quantities; the heat of combustion is used to vaporize the fuel,
with provision for admitting air and mixing it with the fuel vapor in combustible proportions.

3.14 CASING — An enclosure forming the outside of the appliance, no parts of which-are likely to be
subjected to intense heat.

3.15 CENTRAL HEATING APPLIANCE - A stationary indirect-fired vented ‘appliance cpmprising the
following categories: boilers, central furnaces, floor furnaces, and recessed\heaters. A floorymounted unit
heater to be connected to a duct system is categorized also as a central heating appliance.

3.16 CHIMNEY CONNECTOR — The pipe that connects a solid“or liquid fuel-burning gppliance to a
chimney.

3.17 COMBUSTIBLE MATERIAL — Combustible material as pertaining to materials adchent to or in
contact with h¢at-producing appliances, chimney connegtors and vent connectors, refers to material made
of or surfaced|with wood, compressed paper, plant fibers, or other material that will ignite apd burn. Such
material is to e considered as combustible even thQugh flameproofed, fire-retardant treated] or plastered.

3.18 COMBUSTION — The rapid oxidation of fuel accompanied by the production of hegt or heat and
light.

3.19 COMBUSTION CHAMBER = The portion of an appliance within which combustion ocqurs.
3.20 COMBUYSTION (FLAME);SAFEGUARD - A safety combustion control.

3.21 CONSTANT LEVELE'VALVE — A device that maintains a constant level of fuel in g reservoir for
delivery to the[burner,

3.22 CONTROL- A device intended to regulate the fuel, air, water, or electrical supply to [the controlled
equipment. It may be automatic, semiautomatic, or manual.

3.23 CONTROL, LIMIT — An automatic safety control responsive to changes in liquid level, pressure, or
temperature, for limiting the operation of the controlled equipment.

3.24 CONTROL, SAFETY - An automatic control, including a relay, switch, or other auxiliary equipment
used in conjunction therewith to form a safety control system that is intended to reduce the likelihood of
operation of the controlled equipment that may result in a risk of fire or injury to persons.

3.25 CONTROL, PRIMARY SAFETY — An automatic safety control intended to reduce the likelihood of
abnormal discharge of fuel at the burner in case of ignition failure or flame failure.

3.26 CONTROL, SAFETY COMBUSTION — A primary safety control responsive directly to flame
properties, sensing the presence of flame and causing fuel to be shut off in event of flame failure.
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3.27 DAMPER - A valve or plate for regulating draft or flow of flue gases. A damper is generally
considered as being located on the downstream side of the combustion chamber, usually in a flue passage
of the appliance or in the chimney connector.

3.28 DAMPER, AUTOMATICALLY OPERATED — A damper operated by an automatic control.

3.29 DAMPER, MANUALLY OPERATED - An adjustable damper manually set and locked in the
position intended to be used.

3.30 DRAFT - The differential in static pressure available, between any two locations, to provide the
energy potential for the moving of either air for combustion, products of combustion, or both through a fuel-
burning heat-exchanging apparatus.

3.31 DRAFT REGULATOR - A device that functions to maintain a desired draftn thg appliance by
automatically reducing the chimney draft to the desired value.

3.32 ELECTRICAL CIRCUITS:

a) High-Voltage Circuit — A circuit involving a potential of not more than 600 volts and having circuit
charagteristics in excess of those of a low-voltage circuit.

b) Low-Voltage Circuit — A circuit that involves a potential-ofinot more than 30 volts rms alternating-
current (42.4 volts peak) or direct current and supplied-by:

1) A primary battery,
2) A Class 2 transformer, or

3) A combination of transformer and fixed impedance that, as a unit, complies with all the
performance requirements for'a\Class 2 transformer.

A circyit derived from a high-voltage’circuit by connecting resistance in series with th¢ supply circuit
as a means of limiting the voltage and current is not considered to be a low-voltage cijrcuit.

c) Safgty Control Circuit=A"circuit involving one or more safety controls.

3.33 EXCE$S AIR — Air_that passes through the combustion area and the appliance flugs in excess of
that which is nequired for'eomplete combustion.

3.34 FLUE COLLAR — That portion of an appliance constructed for attachment of the chimpey connector.

3.35 FLUE GASES - Combustion products and excess air.
3.36 FUEL OIL — Any hydrocarbon oil defined by Specifications for Fuel Oils, ANSI/ASTM D396.

3.37 FURNACE, FLOOR — A completely self-contained, indirect-fired unit furnace having integral
plenums, warm air outlet, and cold air return and intended to be inserted into and suspended from the floor
of the space being heated. The furnace takes air for combustion from outside this space and has a means
for observing the flame and lighting the appliance from such space.

a) Gravity Type Floor Furnace — A floor furnace depending primarily on circulation of air by gravity.
This category also includes floor furnaces equipped with booster-type fans which do not materially
restrict circulation of air by gravity flow when such fans are not in operation.

b) Fan Type Floor Furnace — A floor furnace equipped with a fan which provides the primary means
for circulation of air.
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3.38 HEAT EXCHANGER, DIRECT — A heat exchanger in which heat generated in the combustion
chamber of the appliance is transferred directly through walls of the appliance to the heating medium, such
as air, steam, or water, and held in close contact with the combustion chamber walls. A direct heat
exchanger is a self-contained combustion and heat transfer device.

3.39 HEAT EXCHANGER, INDIRECT — A heat exchanger which encloses or contains a heating medium
(such as air, steam, or water), the heat from which is transferred to another heating medium separately
contained in close contact with or directed through the heat exchanger.

3.40 HEATING SURFACES - A surface that transmits heat directly from flame or flue gases to the
medium to be heated.

3.41 INDIRH
gases are not

3.42 LINER

3.43 MAINT
such as air, fu
like. Repair 4
considered as
a) Cled
b) Sett
c) Clea
d) Res

e) Rep

3.44 MANUA
only by hand g

3.45 OIL-FIR
controls, elect

3.46 PILOT {

CT FIRED APPLIANCE - An appliance constructed so that combustion gpr

- See Radiation Shield — 3.48.

ENANCE — The periodic tasks usually performed to operatedand maintain

nd replacement of parts other than those expected to-’be renewed perig
maintenance. Some examples of maintenance are:

ning or replacing nozzles, atomizers, and pilots.

ng ignition electrodes.

ning strainers or replacing strainer or filter elements.
btting safety control.

acing igniter cable.

LLY LIGHTED APPLIANCE — An appliance in which fuel to the main burne
nd ignited under supgervision.

ED FLOOR FEURNACE - A heating furnace equipped with one or more oil b
ical equipment, and related equipment, manufactured for assembly as a comp

- A flame that is utilized to ignite the fuel at the main burner or burners.

3.47 PRIMARYAIR=Theairthatisintroduced-imtoa bumerand mixed-withthefuetbeft
the ignition zone.

mixed in the appliance with the medium to be heated and provided with a-flug’c

bducts or flue
ollar.

an appliance,

b|, pressure, and temperature regulation, cleaning, lubrication; resetting of controls, and the

dically is not

I is turned on

urners, safety
lete unit.

ore it reaches

3.48 RADIATION SHIELD — A separate panel or panels interposed between heating surfaces and
adjacent objects to reduce heat transmission by radiation.

3.49 RADIATOR — An auxiliary heat transfer surface within the casing, connected between the
combustion chamber and the flue collar.

3.50 READILY ACCESSIBLE — Capable of being reached easily and quickly for operation, adjustment,
and inspection.

3.51

SAFETY CONTROL - See Control, Safety — 3.24.


https://ulnorm.com/api/?name=UL 729 2022.pdf

AUGUST 19, 2022

UL 729

3.52 SECONDARY AIR — The air externally supplied to the flame at or beyond the point of ignition.

3.53 SPECIAL PARTS AND TOOLS - Those parts and tools that are not available on the open retail

market.

3.54 THERMOSTAT - An automatic control actuated by temperature change to maintain temperatures
between predetermined limits.

3.55 VALVE, MANUAL OIL SHUTOFF — A manually operated valve in the oil line for the purpose of
completely turning on or shutting off the oil supply to the burner.

3.56 VALV

Oll CONTROI — An automatically or manually operated device consisting e

sentially of an

oil valve for c(

a) Metering (Regulating) Valve — An oil control valve for regulating burner input.

b) Safi
the bu

3.57 VENTH
flue pipe for c

3A Undated

3A.1 Any ur
be interpreted

4 Compongnts

4.1 Except
burner and its
requirements
used in the pr|

4.2 A compq

a) Inv
produg

ntrolling the fuel supply to a burner.

bty Shutoff Valve — A normally closed valve of the ON and OFF .type, without
‘ner, that is actuated by a safety control or by an emergency device.

D APPLIANCE - An indirect fired appliance provided with*a flue collar to ag
bnveying flue gases to the outside air.

References

dated reference to a code or standard appegaring in the requirements of this
as referring to the latest edition of that code or standard.

bs indicated in 4.2, a component of a product covered by this standard, in

primary safety control as;assembled as part of a furnace assembly, shall ¢
for that component. See Appendix A for a list of standards covering compon
bducts covered by this standard.

nent is not required to comply with a specific requirement that:

blves a feature or characteristic not required in the application of the conj
t covered by this standard, or

any bypass to

commodate a

standard shall

cluding the oil
bmply with the
ents generally

ponent in the

b)Iss

Iperseded by a requirement in this standard.

4.3 A component shall be used in accordance with its rating established for the intended conditions of

use.

4.4 Specific

components are incomplete in construction features or restricted in

performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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CONSTRUCTION — MECHANICAL
5 Assembly

5.1 A furnace shall be intended for installation as a single assembly and shall include all the essential
components necessary for its intended function when installed. The furnace may be shipped as two or
more subassemblies.

5.2 A floor furnace, if not assembled by the manufacturer as a unit, shall be arranged in major
subassemblies. Except as indicated in 5.3, each subassembly shall be capable of being incorporated into
the final assembly without requiring alteration, cutting, drilling, threading, welding, or similar tasks by the
installer. Two or more subassemblies which must bear a definite relationship to each other for the intended
installation or pperation of the floor furnace shall be:

a) Arrapged and constructed to permit them to be incorporated into the complete assembily, in the
correct|relationship with each other, without need for alteration or alignment;_er

b) Assembled, tested, and shipped from the factory as a single assempbly.

5.3 Inaccordance with 5.2, major subassemblies of a floor furnace areconsidered to be the:

a) Burnjer;

b) Heat exchanger, including its base, combustion chamber, casing, and safety contrdls;
c) Blower assembily, including the base, filters, and.€asing; and

d) Blower motor if not included as part of the blower assembly.

A wiring harneiss may be packaged with one ofthe major subassemblies. Cutting or drilling required for the
attachment of|a return air plenum, the installation of an optional filter rack, or the provision jof a return air
opening in the|furnace casing is deemed.to-conform to 5.2. If a return air opening is to be cut in the casing
panel by the |nstaller, suitable instructions and a template shall be furnished with the fyrnace, or the
corners of the ppening shall be embossed in knockout form.

5.4 A radiatipn shield or bafflelemployed to reduce the likelihood of excessive temperature $hall be:
a) Assgmbled as.part of the furnace;

b) Part|of a subassembly that must be attached to the furnace for its intended operatign; or

+ taod that th £ + hlad f $1 Hh + fi-d 1
c) Construeted—se—that-thefurnace—cannot-be—assembledfor-eperation—witheutfirst attaching a

required shield or baffle in its intended position.

5.5 The construction of a floor furnace shall be such that, for any typical installation, the alteration or
removal of a baffle, insulation, or a radiation shield needed to reduce the likelihood of excessive
temperatures is not required.

5.6 Parts of a floor furnace which must be removed for installation shall be assembled to the furnace in a
manner to permit easy removal, without dismantling factory wiring, and replacement. See 5.2 - 5.5.

5.7 A floor furnace shall be constructed to provide a constant circulation of heated air at all times during
intended operation.

5.8 A floor furnace with a single warm air register shall not be equipped with a shutter to restrict the flow
of warm air from the furnace.
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5.9 Afloor furnace having two warm air registers equipped with a shutter shall be such that only one or a
fraction of one warm air register may be closed at one time.

5.10 Except for the attachment of a return air duct, there shall be no opening in the casing of a floor
furnace for admission of circulating air below the floor level unless applicable performance requirements

are met with such an opening closed or open.

5.11

typical use can be easily operated.

A furnace shall be constructed so that parts requiring attention or manipulation by the user during

5.12 Adjustable or movable parts should be provided with locking devices to reduce the risk of shifting.

513 Anye
constructed
door shall be

5.14 Aburn

5.15 Afloor

)

ernal door providing access into the combustion chamber of a furnace is to fi

Gelf-closing or arranged so that it must be closed to replace the floor register.
br shall be secured so it will not twist, slide, or drop out of position.

furnace equipped with an antiflooding device shall be consétructed so that, wh

is level, the minimum distance between the intended maximum normal oil level maintai

control devics

mm).

6 Servicing

6.1
heating surfa
without major

6.2 The rem
and replacen
dismantling wWj

6.3 Burners
replacement
parts in the ag

assembly. Sp|
furnace.

7 Moving P

7.1
persons shall

7.2

A floor 1

urnace shall be constructed so that parts such as interior surfaces of vapo

th regard to the requirement in 6.1.

controls, and safety devices shall be accessible for cleaning, inspectio
vhen the furhace is installed as recommended by the manufacturer. The a

a manner to resist displacement by a jarring or pressure created during/in

and the level of the lowest point at which overflow may occur is not less than

ces in contact with combustion products, oil inlet pipes, and oil strainers c3
dismantling of the furnace or remqval of parts required by 5.2 to be factory ass

oval of an access panel,.burner, blower, cap, plug, or the like, intended to ¢
ent for servicing and the)detachment of the chimney connector, is not cor

sembly thatmay be removed for maintenance shall be such that their replacer
removal, will pot necéssitate their realignment to maintain their intended relationship with ot
pcificttools required for maintenance to be done by the operator shall be pro

tightly and be
tended use. A

en the furnace
hed by the oil
3/4 inch (19.1

rizing burners,
n be cleaned,
embled.

ermit removal
sidered major

h, repair, and
rrangement of
nent, following
er parts of the
vided with the

arts

be enclosed or guarded.

If the removal of doors, panels, or shields will expose such moving parts:

A moving part such as a fan blade, blower wheel, pulley, belt, and the like, that may cause injury to

a) The opening or removal of the door, panel, or shield shall require the use of tools; or

b) Ani

nterlocking device shall shut off the mechanism; or

¢) A warning marking shall be provided as specified in 61.18.
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7.3 The distance from an opening in a required guard or enclosure to the moving parts mentioned in 7.1
shall be as specified in Table 7.1, but the minor dimension of the opening shall not exceed 3 inches (76.2
mm). For an opening having a minor dimension intermediate between two of the values specified in the
table, the distance from the opening to the moving part shall not be less than that determined by
interpolation between the corresponding values in the right-hand column of the table. The minor dimension
of the opening is determined by the largest hemispherically tipped cylindrical probe that can be inserted
through the opening with a force of 5 pounds (22 N).

Table 7.1
Dimensions of openings

Winer-dimensions-ofepening® Mhhﬁum—dieienee—ﬁrem—epeniﬁg—te—mqving part
Inchgs (mm) Inches (hm)
1/4 (6.4) 1/2 (1.7)
3/9 (9.5) 1-1/2 (38.1)
1/4 (12.7) 2-1/2 (6B.5)
3/4 (19.1) 4-1/2 (114)
1 (25.4) 6-1/2 (165)
1-1R (38.1) 10-1/2 (267)
2 (50.8) 14-1/2 (368)
Over 2 ipches (over 50.8) 30 (762)
@ Opening less thhan 1/4 inch (6.4 mm) are not to be considered.

7.4 A moving part is not to be considered when gvaluating compliance with 36.1 and 7.1 if the part is
unlikely to be ¢ontacted through the opening because of fixed components, including baffles.

8 Disposal ¢f Combustion Products

8.1 A furnace shall be constructed so-that the products of combustion are not mixed with the circulating
air.

9 Casing

9.1 The outgr casing or jacket shall be made of steel or equivalent material, reinforced| or formed, if
necessary, so [that itis.-not likely to be damaged through handling in shipment, installation, ard use. Sheet-
metal casings [shallbe made of:

a) Steel not less than 0.020 inch (0.51 mm) thick if uncoated, or 0.023 inch (0.58 mm) thick if
galvanized, or

b) Nonferrous sheet metal not less than 0.029 inch (0.74 mm) thick.

All surfaces shall be protected against corrosion. A finish required for corrosion protection shall not be
damaged by heat during any of the tests specified in these requirements.

9.2 A coating provided on sheet metal as corrosion protection shall be equivalent to:

a) Hot-dipped mill galvanized sheet steel conforming with the coating Designation G90 in Table | of
the Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process, ASTM A653.
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