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INTRODUCTION

1 Scope

1.1 These requirements apply to oil-fired, vented, fan-type wall furnaces. Requirements for the installation
and use of oil-burning equipment are included in the Standard for the Installation of Oil-Burning
Equipment, NFPA 31.

1.2 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A

product whog
requirements
shall be propo
implementatio
2 General

2.1 Values st
approximate i

3 Glossary
3.1 Forthe p

3.2 AIR SHU
primary or seq

3.3 ANTIFLO
a rise in fuel |

fuel can occul.

3.4 APPLIAN

3.5 AUTOMA
normally turng

3.6 BAFFLE -

3.7 BASE -1

£ + |2 + = + + P | oo fliaot
C TCAWUTC O, LiTaAravitTliolivy, \;UIIIPUIICIILQ, mratlcrialro, Ui QyOLCIIIO \MAVARRL]Av Y
Dr provisions of this standard does not comply with this standard. Revision©
sed and adopted in conformance with the methods employed for developmen
h of this standard.

pted without parentheses are the requirement. Values in«parentheses are
pformation.

rpose of this standard the following definitions-apply.

[TER — An adjustable device for varying the size of the air inlet or inlets reg
ondary air.

DDING DEVICE — A primary safety control which causes the fuel flow to be
bvel or upon receiving excess-fuel, and which operates before the hazardous
CE FLUE — The flue\passages within the appliance.

TICALLY LIGHTED APPLIANCE — An appliance in which fuel to the main by
d on and ignited automatically.

- An ohject placed in an appliance to direct the flow of air or flue gases.

with specific
requirements
, revision, and

bxplanatory or

ilating

shut off upon
discharge of

rner is

he_main supporting frame or structure of the wall furnace, exclusive of legs.

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

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

3.10 BURNER, NATURAL DRAFT TYPE — A burner which depends principally upon the natural draft

created in the

flue to induce into the burner the air required for combustion.


https://ulnorm.com/api/?name=UL 730 2016.pdf

OIL-FIRED WALL FURNACES - UL 730

AUGUST 29, 2003

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

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

3.13 CENTRAL HEATING APPLIANCE - A stationary indirect-fired vented appliance comprising the
following classes: boilers, central furnaces, floor furnaces, and wall furnaces. A floor mounted unit
heater to be connected to a duct system is categorized also as a central heating appliance.

3.14 CHIMNEY CONNECTOR - The pipe which connects a solid or liquid fuel burning appliance to a

chimney.

3.15 COMBU
contact with h
made of or su
burn. Such m
treated, or pla

3.16 COMBU
light. Complet

3.17 COMBU
3.18 COMBU

3.19 CONST
for delivery to

3.20 CONTR
equipment. It

3.21 CONTR
or temperatur

3.22 CONTR
equipment us
unsafe operat

3.23 CONTR

STIBLE MATERIAL — Combustible material as pertaining to materials_adjace
rfaced with wood, compressed paper, plant fibers, or other material~that will
hterial shall be considered as combustible even though flame-proofed, fire-re
stered.

STION — The rapid oxidation of fuel accompanied by the-production of heat,
b combustion of a fuel is possible only in the preseqce:of an adequate suppl

STION CHAMBER — The portion of an appliance within which combustion o
STION (FLAME) SAFEGUARD — A safety~¢ombustion control.

ANT LEVEL VALVE — A device for.maintaining within a reservoir a constant
the burner.

DL — A device intended to regulate the fuel, air, water, or electrical supply to
may be automatic, semiatitematic, or manual.

DL, LIMIT — An automatic safety control, responsive to changes in liquid leve
p, for limiting the (Operation of the controlled equipment.

DL, SAFET¥. = Automatic controls, including relays, switches, and other auxi
bd in conjunction therewith to form a safety control system, which are intends
on of the’/controlled equipment.

nt to or in

pat producing appliances, chimney connectors and vent connectors, refers t¢ material

gnite and
tardant

or heat and

y of oxygen.

[CUrs.

evel of fuel

the controlled

I, pressure,

iary
bd to prevent

DL, PRIMARY SAFETY — The automatic safety control intended to prevent 3

bnormal

discharge of oil at the burner in case of ignition failure or flame failure.

3.24 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.

3.25 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.

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


https://ulnorm.com/api/?name=UL 730 2016.pdf

OCTOBER 1, 2008 OIL-FIRED WALL FURNACES - UL 730 8A

3.27 DAMPER, MANUALLY OPERATED - An adjustable damper manually set and locked in the
desired position.

3.28 DRAFT REGULATOR - A device which functions to maintain a desired draft in the appliance by
automatically reducing the chimney draft to the desired value.

3.29 ELECTRICAL CIRCUITS:

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

b) Low-Voltage Circuit — A circuit involving a potential of not more than 30 volts alternating

currerp424-peak-orcirectearrertana-sapphetaya+ aFy15E -or-By-e—stadard Class 2
transfprmer or other suitable transforming device, or by a suitable combination, of transformer
and fiked impedance having output characteristics in compliance with what i$ requjred for a

Class
circuit
voltag

c) Safety Control Circuit — A circuit involving one or more safety_controls.

3.30 EXCES
of that which

3.31 FLUE S

combustion clhamber to the outer air.

2 transformer. A circuit derived from a source of supply classified as ashigh-|
by connecting resistance in series with the supply circuit as a means of lim
e and current, is not considered to be a low-voltage circuit.

S AIR — Air which passes through the combustion area and the appliance flu
s theoretically required for complete combustion.

The general term for the conduit or passageway through which flue gases

voltage
ting the

es in excess

ass from the

3.32 FLUE QOLLAR - That portion of an appliance*intended for attachment of the chimngy or vent
connector.
3.33 FLUE GASES — Combustion products-and excess air.
3.34 FUEL QIL — Any hydrocarbon, oitas defined by the Standard for Specification for Fuel Oils, ANSI/
ASTM D396.

3.34 revised October 1, 2008
3.35 HEAT BXCHANGER;'DIRECT — A heat exchanger in which heat generated in the cpmbustion
chamber of the appliancéTis transferred direct through walls of the appliance to the heating medium,
such as air, It is a self-

contained co

sn}eam, or-water, and held in close contact with the combustion chamber walls

bustion and heat transfer device, hence a direct heat transfer device.

3.36  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. It is an indirect heat
transfer device.

3.37 HEATING SURFACES - All surfaces which transmit heat directly from flame or flue gases to the
medium to be heated.

3.38 INDIRECT FIRED APPLIANCE — An appliance designed so that combustion products or flue
gases are not mixed in the appliance with the medium to be heated; and provided with a flue collar.
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3.39 LIMIT CONTROL - See Control, Limit — 3.21.
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3.40 LINER - See Radiation Shield — 3.46.

3.41 MANUALLY LIGHTED APPLIANCE — An appliance in which fuel to the main burner is turned on
only by hand and ignited under supervision.

3.42 NORMAL CARE — The periodic tasks usually performed to operate and maintain an appliance,
such as air, fuel, pressure, and temperature regulation, cleaning, lubrication, resetting of controls, and
the like. Repair and replacement of parts other than those expected to be renewed periodically is not
considered to be normal care. Some examples of normal care are:

a) Cleaning or replacing nozzles, atomizers, and pilots.

b) S t;llu ;Hll;t;UII Glcutludco.

c) Clganing strainers or replacing strainer or filter elements.

d) Rgsetting safety control.

e) Rgplacing igniter cable.
3.43 OIL-FIRED WALL FURNACE - A wall furnace equipped with @ene-or more oil burnerg, and all the
necessary safety controls, electrical equipment as needed, and related equipment, manufdctured for
assembly as @ complete unit. This definition does not include oil/stoves.

3.44 PILOT - A flame which is utilized to ignite the fuel at the main burner or burners.

3.45 PRIMARY AIR — The air introduced into a burner ‘and which mixes with the fuel befofe it reaches
the ignition zgne.

3.46 RADIAT|ON SHIELD — A separate panel-or panels interposed between heating surfaces and
adjacent objegts to reduce heat transmission by radiation.

3.47 RADIATPR — Auxiliary heat transfer surfaces within the casing, connected between the
combustion clamber and the flue_ ¢ollar.

3.48 READIL)Y ACCESSIBLE * Capable of being reached easily and quickly for operation}, adjustment,
and inspection.

3.49 SAFETY CONTROL — See Control, Safety — 3.22.

3.50 SECONDPARY AIR — The air externally supplied to the flame at or beyond the point qgf ignition.

3.51 SPECIAL PARTS AND TOOLS - Those parts and tools that are not available on the open retalil
market.

3.52 THERMOSTAT — An automatic control actuated by temperature change to maintain temperatures
between predetermined limits.

3.53 VALVE MANUAL OIL SHUT-OFF — A manually operated valve in the oil line for the purpose of
completely turning on or shutting off the oil supply to the burner.

3.54 VALVE, OIL CONTROL — An automatically or manually operated device consisting essentially of
an oil valve for controlling the fuel supply to a burner:
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a) Metering (Regulating) Valve — An oil control valve for regulating burner input.

b) Safety Valve — A normally closed valve of the ON and OFF type, without any bypass to the

burne

r, that is actuated by a safety control or by an emergency device.

3.55 VENTED APPLIANCE — An indirect fired appliance provided with a flue collar to accommodate a

flue pipe for c

onveying flue gases to the outer air.

3.56 WALL FURNACE - A self-contained indirect-fired appliance intended for incorporation in,
insertion into, or permanent attachment to a wall or partition, and furnishing heated air circulated by
gravity or by a fan directly into the space to be heated through openings in the casing.

3A Undated

Raf

3A.1 Any undg
be interpreted

4 Component
4.1 Except ag

requirements
used in the pn

4.2 A compoipent is not required to comply with a specific, requirement that:

CICTTTIVC O

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

3A.1 added October 1, 2008

n

indicated in 4.2, a component of a product covered by this standard shall ¢
for that component. See Appendix A for a list of standards covering compon
pducts covered by this standard.

olves a feature or characteristic not required in the application of the compo
Ct covered by this standard, or

superseded by a requirement in‘this standard.

a) Iny

produ

b) Is
4.3 A compo
use.

4.4 Specific

ent shall be used in aceotdance with its rating established for the intended

mponents are incomplete in construction features or restricted in performang

standard shall

bmply with the
ents generally

hent in the

conditions of

e capabilities.

Such compongnts are intended for use only under limited conditions, such as certain temperatures not

exceeding spécified limits;-and shall be used only under those specific conditions.
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CONSTRUCTION — MECHANICAL
5 Assembly

5.1 A wall furnace shall be factory built as a group assembly and shall include all the essential
components necessary for its normal function when installed as intended. A wall furnace may be shipped
as two or more major subassemblies.

5.2 A wall furnace, if not assembled by the manufacturer as a unit, shall be arranged in major
subassemblies. Each subassembly shall be capable of being incorporated readily into the final assembly
without requiring alteration, cutting, drilling (except to the extent indicated in 5.3), threading, welding, or
similar tasks by the mstaller Two or more subassembhes WhICh must bear a definite relationship to each
other for the prepereand-safe-instattation-oroperation-of-the-furrace—Shal-be-arranged-ant constructed to
permit them tq be mcorporated into the complete assembly only in the correct relatlonshlp wjth each other,
without need for alteration or alignment, or such subassemblies shall be assembled, fested, and shipped
from the factoyy as one element.

5.3 To be in accordance with 5.2, major subassemblies of a wall furnace are deemed to Qe the:
a) Burner;
b) Hgat exchanger, including its base, combustion chamiger; casing, and safety cqgntrols;
c) Blgwer assembly, including the base, filters, and casing; and

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

A wiring harngss may be packaged with one of thezmajor subassemblies.

5.4 A radiation shield or baffle employed to prevent excessive temperature shall be:
a) Assembled as part of the furnace;
b) P&t of a subassembly that must be attached to the furnace for its normal operation; or

¢) Sugh that the furnage cannot be assembled for operation without first attaching|a required
shield| or baffle insits-proper position.

5.5 The design of aswall furnace shall be such that, for any normal installation, the alterat{on or removal
of a baffle, inqulation, or a radiation shield needed to prevent unsafe temperatures is not r¢quired.

5.6 A wall furnace shall afford convenient operation by the user of those parts requiring attention or
manipulation by him in normal usage.

5.7 Adjustable or movable parts shall be provided with locking devices to prevent accidental shifting.
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5.8 Screws or bolts used to attach parts which are detached for normal care or servicing of the appliance
shall be capable of holding upon the application of the torques indicated in Table 5.1 after removal and

replacement.

Table 5.1
Maximum torque requirements for screws
Torque,
Screw size (mm) pound-inches (N-m)
No. 8 (4.2) 20 (2.3)
No. 10 (4.8) 25 (2.8)
1/4 ipek (643 160 1.3)
5/16 fnch (7.9) 200 (22.6)
3/8 ipch (9.5) 350 (39.5)
7/16 inch (11.1) 550 (62.1)
1/2 ifch (12.7) 800 (90.3)
9/16 inch (14.3) 1200 (135.5)

5.9 A wall fufnace shall be such that no portion of the products of cembustion nor any |portion of the
heated circulating air or air from the space being heated will be discharged into spaces within walls, floor,
or ceiling. Opgnings in the jacket, top, or sides, through which thesghimney connector extends, shall be
sufficiently close fitting to comply with this requirement.
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5.10 A wall furnace shall be constructed to provide a constant circulation of heated air at all times during
normal operations.

5.11 A wall furnace with a single warm air register shall not be equipped with a shutter to restrict the flow
of warm air from the heater.

5.12 A wall furnace having more than one warm air register, when equipped with a shutter, shall be such
that at least one warm air register will be open at any position of the shutter.

5.13 The bottom of the heater shall provide an oil-tight pan with an upturned flange not less than 1/2 inch
(12.7 mm) high around the periphery and around any openings through the pan. All oil handling parts,
including the fuel supply line connection, shall be directly above the pan.

5.14 The construction of a wall furnace shall provide for maintaining the minimum cleallance required
between the Hottom, sides, and top of the furnace and concealed surfaces of the wall(or paftition in which
or to which the furnace is to be installed. Spacers shall be of such strength and_bearing| surface as to
maintain required clearance from building material.
5.15 The req

irement of 5.14 does not apply to unconcealed portions of a\furnace extending beyond the

learance from

wall or partitid
such portions
manufacturer

5.16 If the ch
as intended, t
furnace is pla
or extension |

5.17 Any ext
self-closing.

5.18 A burne

5.19 A wall f{

the minimum dlistance between(the intended maximum normal oil level maintained by the oil

and the level

n into a readily accessible space such as an alcove, closet;” or room. The d
of the furnace to combustible construction may be as specified in integral
n the instructions for installation and as marked on¢the unit. See 54.1.

mney connector is located within the wall or partition structure when the furna
ne furnace shall be designed for direct connection to a chimney or venting syj
ced directly adjacent to or beneath the chininey or venting system. Any speg
pquired shall be provided as part of the\furnace.

ernal door providing access into-the combustion chamber of a wall fur

shall be secured so it wilknot twist, slide, or drop out of position.
rnace equipped withran anti-flooding device shall be such that, when the fu

Df the lowest paint at which overflow may occur is not less than 3/4 inch (19

inches by the

ice is installed
stem when the
ial connection

nace shall be

rnace is level,

control device
1 mm).
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6 Servicing
6.1 General

6.1.1 A wall furnace shall be built to allow cleaning of parts such as interior surfaces of vaporizing
burners, heating surfaces in contact with combustion products, oil inlet pipes, and oil strainers, without
major dismantling of the wall furnace or removal of parts required by 5.2 to be factory assembled.

6.1.2 The removal of access panels, burners, blowers, caps, plugs, and the like intended to permit ready
removal and replacement for servicing, are not considered major dismantling as defined by 6.1.1.

6.1.3 Sufficient and reasonab
replacement
recommended
shall be such
proper relatiot]
by the operatq

n, repair, and
8 - - g v ” ” - g installed as
by the manufacturer. The disposition of parts in the assembly removedddr normal care
hat their restoration, following removal, will not necessitate their realigniment fo secure their
ship with other parts of the assembly. Special facilities required for.normal cgre to be done
r shall accompany the wall furnace to the user.

le accessibility shall be afforded for cleaning, inspectio

6.1.4 The req
to be perform

uirements of 33.1 are not applicable to mechanical service_functions that ar¢ not intended

bd while the equipment is energized.
6.2 Moving parts

6.2.1 Moving
shall be enclog

parts such as fan blades, blower wheels, pulleysy.belts, and the like, which m3
sed or guarded.

ly cause injury

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

a) The opening or removal of the door,~panel or shield shall require the use of todls; or
b) Anlinterlocking device shall shut-off the mechanism; or
¢) A \varning marking shall be-displayed which reads essentially as follows:
DANGER — Tq Avoid Injury From Moving Parts, Shut Off The (Equipment)| Before
(Removing-Qpening) This (Cover-Door).
6.2.3 The disfance fron an opening in a required guard or enclosure to the moving parf mentioned in
6.2.2 shall be|in aceordance with Table 6.1, but the minor dimension of the opening shall not in any case

exceed 3 inch

es\(¥6.2 mm). For an opening having a minor dimension intermediate betws

pen two of the

dimn tha tahla tha dictanen feam tha Ananina +a the e e nart chall ha At
S tiCtiotC e Ot tcCT o tHiC—OpCmgto— i CT oV g par T St 9T 10t

values include less than that
found by appropriate 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 (22.5 N).
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Table 6.1
Dimensions of openings

Minor Dimensions of Opening, Minimum Distance from Opening to Moving Part,
Inches 2 (mm) Inches (mm)
1/4 (6.4) 1/2 (12.7)
3/8 (9.5) 1-1/2 (38.1)
1/2 (12.7) 2-1/2 (63.5)
3/4 (19.1) 4-1/2 (114)
1 (25.4) 6-1/2 (165)
1-1/2 (38.1) 10-1/2 (267)
2 (50.8) 14-1/2 (369)
Over 2 Inches (over 50.8) 30 (162)

@ Openings less|than 1/4 inch (6.4 mm) are not to be considered.

6.2.4 A moving part is not to be considered when judging compliance with 33:l~and 6.2.

unlikely to be
7 Disposal of

7.1 The cons
the circulating

8 Casing

8.1 The oute
necessary, so
metal casings
if uncoated, o
average thick
corrosion. The
any of the tes

8.2 The casin
regulator encl

8.3 A wall fu
where fabrica
at the ends of
in 8.4. Where

Combustion Products

ailr.

casing or jacket shall be made of steel or equivalent material, reinforce
that it is not likely to be damaged threugh handling in shipment, installation, g
shall be made of steel having a minimum thickness of 0.020 inch (0.51 mm)

0.023 inch (0.58 mm) (No. 24,GS$SG), if galvanized, or of nonferrous sheet m
hess of not less than 0.029\.inch (0.74 mm), and all surfaces shall be pro
finish on the outer casing.@rjacket of the wall furnace shall not be damaged
S.

g of a wall furnace shall allow the access of sufficient air for combustion 4
bsed within thecasing.

nace shallhave all cold air inlet and warm air outlet openings blanked out
d. These openings shall be fitted with grilles or registers attached to the cas
stub ducts which shall be not more than 10 inches (254 mm) in length; exce

such’ducts are provided, they are to be supplied by the manufacturer as an

P if the part is

contacted through the opening because of fixed components, in¢luding bafflgs.

ruction of a wall furnace shall not allow the products\6f combustion to becofme mixed with

j or formed if
nd use. Sheet
No. 24 MSG),
etal having an
ected against
by heat during

ind for a draft

at the factory
ng or installed
pt as provided
ntegral part of

the appliance

and tested as such In accordance with these requirements.

8.4 When a wall furnace with multiple warm air outlet openings is intended for installation and use with
fewer as well as with all such openings, all except the minimum number of warm air outlets found
acceptable by test shall have suitable covers supplied at the factory to close openings in liners and

casings which

may not be used at the installation.
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8.5 Access panels which may be removed for normal service and accessibility shall permit ready removal
and replacement without causing damage or impairing any required insulating value.

8.6 A removable panel through which air is drawn for combustion shall be such as to prevent it from being
attached in a manner that may cause unsafe performance of the heater.

8.7 A removable panel shall be so constructed that it will not be interchangeable with other panels on the
same wall furnace when interchange may allow unsafe operation of the heater.

9 Radiation S

hields

9.1 A radiation shield or liner shall be so constructed, formed, and supported as to ensure proper

A 10 L hiald
U 1LU.J. A\ olnciu v

liner shall be

positioning al
protected aga|
is tested in ag
shall not be d
10 Materials
10.1 Material
nor a smoke (
Burning Char4
a) Ai
b) G4

c) Mi
the liK

d) An

with the requirement.

e) Md
the to
(0.92

10.2 The sup
Surface Burni
Other materig

tU HICVCI It d;otult;ull A4 OGUU;IIU ;II OUIV;\;C. SCC 10.4 art
nst corrosion if its deterioration may cause excessive temperatures when\th
cordance with these requirements. Any finish to obtain the required resistand
bmaged by heat when the furnace is tested under these requirements.

n Air Handling Compartment

5 in a compartment handling air for circulation shall not havea flame spread
eveloped rating over 50 when tested in accordance with~the Standard for Te
\cteristics of Building Materials, UL 723. This requirement does not apply to
filters, drive belts, wire insulation, and paint as:applied for corrosion protecti

skets forming air or water seals betweengmetal parts.

bcellaneous small parts such as resilient or vibration mounts, wire ties, clamg
e.

adhesive that, when tested in-combination with the specific insulating mater
Ided or formed components made of polymeric materials, not liners, in such

al surface area @f ‘such materials in the compartment does not exceed 10 sg¢
m?). See 10.7.

g Chatacteristics of Building Materials, UL 723, is to be of asbestos-cement &
Is requiring support may be supported using metal rods or bars or 2 in

e wall furnace
e to corrosion

rating over 25
st for Surface
he following:

on.

s, labels, and

al, complies

quantity that
juare feet

porting surface to be used in the test for adhesives as described in the Standard for Test for

oard or metal.
ch (50.8 mm)

hexagonal m¢g

sh.wire with metal bars or rods.

10.3 Exposed unimpregnated asbestos material shall not be used in the air handling compartment. The
unprotected edge of a gasket sandwiched between two parts is considered to be exposed.

10.4 Thermal or acoustic insulating material shall be securely positioned if loosening may reduce or block
air flow to cause temperatures in excess of those acceptable during testing as specified in Sections 43 —
47 and 49, or if loosening will result in reduction of electrical spacings below the required values,
short-circuiting, or grounding. Leading edges of insulation shall be protected against damage from the
effects of the velocity of the moving air, such as by butting edges of insulation against bulkheads.
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10.5 A mechanical fastener for each square foot (0.09 m?) of exposed surface is considered to securely
position insulating liners. Mechanical fasteners may be bolts, metal clamps, wire rods, or the equivalent.
Rigid or semirigid sheets of insulating material may not require fastening to the extent needed for less rigid
material or protection of leading edges if the material possesses inherent resistance to damage.

10.6 An adhesive required for securing insulation shall retain its adhesive qualities at any temperature
attained by the adhesive when the unit is tested under the performance requirements of this standard and
at minus 17.8°C (0°F) or minus 29°C (minus 20°F) for outdoor use equipment.

10.7 Polymeric materials exempted by 10.1(e) shall not have a flame spread rating exceeding 25, or shall
comply with the requirements specified in Section 52, Flammability Test.

11 Air Filter

11.1 A filter,
without the ug

f supplied as a part of the wall furnace, shall be accessible for inspegtion g
e of special tools and without dismantling the wall furnace.

r replacement

12 Combustign Chamber
tructed of cast
bngth, rigidity,
teel having a

12.1 A combystion chamber and flueway within the air handling compartment shall be cons
iron, sheet steel, or other equivalent material. Sheet steel, if used,-shall have the str
durability, registance to corrosion, and other physical propertiesyequivalent to sheet g
minimum thickness of 0.032 inch (0.81 mm).

12.2 Combus
accessible for|

fion chamber (fire box) lining material, if used, shall be durable, securely
replacement with equivalent material.

in place, and

13 Radiator

13.1 A radiat¢r shall be made of material notlighter than that specified in 12.1 for a combustion chamber
and shall be gapable of being cleaned as intended.

14 Heating Sprface Joints

14.1 Joints ir
machined and
shall not depe
of the joint its

14.2 Examplg

heating surfaces shall be tight, to the degree afforded by being welded,
bolted, riveted, and the like. A joint shall be equivalent to that afforded by lock
nd primarily-0n‘cement for tightness. A slip or lap joint shall not depend solel
bIf for strength.

s of seme acceptable lock-seams are illustrated by Figure 14.1.

lock-seamed,
-seaming and
y upon friction
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-

FOLD LOCKED
STANDING SEAM

Figure 14.1
Types of acceptable lock-seams

U

DOUBLE LOCK

OFFSET
DOUBLE SEAM

A(

ED]

15 Baffles

15.1 A baffle
position. A flu
hot-rolled she
cause temper
Temperature

15.2 A flue b
such as to faq

=

=1

IME LOCK CORDON SEAM LOCK SE

00

in a flue gas passage or otherwise exposed to combustion products sh
e baffle shall be made of material having resistance to corrosion equivalen
bt steel having a minimum:thickness of 0.032 inch (0.81 mm) unless its deteri

[ests, Section 43; and’ Continuous Operation Temperatures, Section 44.

bffle shall be accessible for cleaning. A flue baffle that is removable for cle
ilitate its remgval and permit replacement only in its intended position.

B = o

AM

hll be fixed in
to AISI 1010
bration will not

atures in excess of thase*specified when the wall furnace is tested as specified in the

hning shall be
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16 Flue Collar

16.1 A flue collar shall be designed and arranged to permit the secure attachment of the chimney
connector.

16.2 A flue collar or flue collector parts within the air handling compartment shall have the rigidity, heat
resistance, and corrosion resistance at least equivalent to that of sheet steel having a thickness of not less

than 0.032 inch (0.81 mm).

17 Damper and Draft Regulator

17.1 An adjustable damper shall be equped with m|n|mum and maX|mum operating stops. The

minimum opera
at minimum b

17.2 An autoiatically operated damper shall maintain the intended damper opening’at al

arranged to p
17.3 A furnad
installed in a
between the 4

17.4 A draft
confines of th

CONSTRUCT]
18 Controls

18.1 Applicat
18.1.1 A safe

18.1.2 There
a circuit to a g

18.1.3 A confrol circuit shall'‘be arranged so that it may be connected to a power supply

that can be fu

18.1.4 All saf

irner input.

event starting of the burner unless the damper is in the intended position fof
e to be equipped with a barometric draft regulator shall not reéquire that th
alse ceiling, in a different room, or in any manner that will permit a differen
ir in the vicinity external to the regulator and the combustion air supply.

egulator for a wall furnace to be installed withiA/a“"concealed space shall
p wall furnace casing and shall be accessible.

ION — ELECTRICAL

on
ty control or protective device shall interrupt the ungrounded conductors.
quirement in 18.1.1 does not apply to a circuit within a safety control or to th
eparate element(ofjthe control such as a flame sensing device.

bed at nof\rore than the value appropriate for the rating of any control include

bty «controls shall be accessible.

ate combustion
times and be
starting.

b regulator be

Ce in pressure

be within the

e extension of

branch circuit
H in the circuit.

18.1.5 A safety control shall be supported so that it and its sensing element will remain in their intended
position. It shall be possible to determine by observation or test whether or not each control is in its
intended location.

18.1.6 Nothing shall be provided for the purpose of permitting any safety control to be rendered
ineffective or to allow firing of the wall furnace without the protection of each of the required safety
controls.
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18.1.7 A burner not equipped to provide for automatic restarting shall be arranged to require manual
restart after any control functions to cause the fuel supply to be shut off and following restoration of an
interrupted power supply.

18.2 Limit control

18.2.1 A furnace shall be provided with a limit control to prevent temperatures in excess of those
specified in Sections 45 — 47, and 49.

18.2.2 The maximum setting of a limit control allowed by a fixed stop shall permit an outlet air
temperature of not more than 250°F (121°C).

18.2.3 Alimit

circuit shall bg
is integral witk

18.2.4 The py
other controls|

CUIT ItIU: that ful I\.:t;UI 1o t\.l ;I ItCI T Ur.lt thC dC:IVCIy Uf qu: fUI \,umbuotlull b_y U'JCI I;I
so arranged as to effect the direct opening of that circuit, whether the switchi
or remote from the sensing element.

rpose of the requirement specified in 18.2.3 is to avoid interposing+n’'the limi
, the malfunction of which may result in a condition that the limit control

prevent. Howgver, a limit control may interrupt the pilot circuit of a magnetic=type motor co

turn, directly g
greater than t

18.2.5 A furn
upon function

18.3 Primary
18.3.1 A wall

18.3.2 A cong
level during o

19 Field Wirin
19.1 General

19.1.1 Provis

pens the safety circuit when it is necessary to interrupt a single-phase circuit
e capacity of available limit controls, or to interrupt asmultiphase circuit.

hce equipped with a vaporizing burner shall be censtructed to avoid pooling
ng of the limit control.

safety control
furnace shall be equipped with a primary safety control.

tant level device shall maintainthe oil level to within £1/32 inch (0.8 mm) of t
peration of the furnace.

g

on shall be.made for connection of a power supply wiring system confor

National Electrical Code{ ANSI/NFPA 70.

19.1.2 Thelo

19.1.1 revised October 1, 2008

g an electrical
g mechanism

control circuit
s intended to
htroller that, in
arrying a load

of the burner

e intended oil

ming with the

be made shall

cation of an outlet box or compartment in which field wiring connections are to

be such that these connections may be inspected after the equipment is installed as intended.

19.1.3 The connections are to be accessible without removing parts other than a service cover or panel
and the cover of the outlet box or compartment in which the connections are made. A component intended
for such use may serve as a cover.
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19.1.4 The size of a junction box in which field installed conductors are to be connected by splicing shall
be not less than that specified in Table 19.1. A conductor passing through the box is counted as one
conductor, and each conductor terminating in the box is also counted as one conductor. A field-furnished
conductor for high-voltage circuits is considered to be not smaller than 14 AWG (2.1 mm3).

19.1.4 revised October 1, 2008

Table 19.1
Size of junction boxes

Size of conductors Free space within box for each conductor,

AWG (mm? cubic inches (cm?3)

16 or smaller (1.3 or less) 15 (24.6)
14 (2.1) 2.0 (3.8)

17 (3.3) 2.25 (36.9)

14 (5.3) 25 (4.0

8 (8.3) 3.0 (49.2)

19.1.5 A knofckout for connection of a field wiring system to a terminal box or compartment shall
accommodatd conduit of the trade size determined by applying Table 19:2:

Table 19.2
Trade size of conduit in inches AP

Wire size Nomber of wires
AWG (mm?2) 2 3 4 5 6
14 (2.1) 1/2 1/2 1/2 1/2 1/2
12 (3.3) 1/2 1R 1/2 3/4 3/4
10 (5.3) 1/2 1/2 1/2 3/4 3/4

a This Table is Hased on the assumption that all conducters will be of the same size and there will be no more than six
conductors in thg conduit. If more than six conductors Will'be involved or if all of them are not of the same size, [the internal
cross-sectional grea of the smallest conduit that may e used is determined by multiplying by 2.5 the total crosg-sectional area
of the wires, baged on the cross-sectional area-0f. Type THW wire.

b Conversion fadtors: 1/4 inch = 6.4 mm, 1 inch-= 25.4 mm.

19.2 Leads apd terminals

19.2.1 Wiring|terminals, ©rleads that are not less than 6 inches (152 mm) long, shall bg provided for
connection ofl field wiring conductors of at least the size required by the National Elgectrical Code,
ANSI/NFPA 7D, and-gorresponding to the marked rating of the assembly.

19.2.1 revised October 1, 2008

19.2.2 Leads may be less than 6 inches (152 mm) in length if it is evident that the use of a longer lead
can cause a risk of fire or electric shock.

19.2.3 Leads intended for connection to an external circuit shall be provided with strain relief if stress on
the lead may be transmitted to terminals, splices, or internal wiring which may cause the lead to separate
from its termination or result in damage to the lead from sharp edges. Each lead shall withstand a pull of
10 pounds (44.5 N) for 1 minute without damage to the assembly.
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19.2.4 An identified (grounded) terminal or lead shall not be electrically connected to a single-pole manual
switching device which has an OFF position or to a single-pole overcurrent (not thermal) protective device.

19.2.5 At terminals, stranded conductors shall be prevented from contacting other uninsulated live parts
and from contacting dead metal parts. This may be accomplished by use of pressure-terminal connectors,
soldering lugs, crimped eyelets, soldering all strands of the wire together, or equivalent means. Open
slot-type connector shall not be used unless they are intended to prevent disconnection resulting from
loosening of the clamping means. The shanks of terminal connectors shall be protected by insulating
tubing or the equivalent; if the required spacings may be reduced as a result of loosening of the clamping
means, the thickness of the insulation on the shanks shall be not less than 0.028 inch (0.71 mm).

19.2.6 Leads prowded for spllced connecuons to an external hlgh voltage circuit shaII not be connected
to wire binding-serev s the splice or
visible to the i staller unless the screws or connectors are rendered unusable for fleld wicirlg connections

or the leads a

19.2.7 Termin
pressure term
mm?) and sm
binding screw|
wire in positio

19.2.8 A wire
No. 10 (4.8 m
of a conducto

the connectiof of 16 or 18 AWG (1.3 or 0.82 mm?) gentrol circuit conductors.

19.2.9 A term

e insulated at the unconnected ends.

al parts by which field wiring connections are made shall consist of sol
nal connectors, secured in place in accordance with 19.2.12, exeept that fof
hller wires, the parts to which wiring connections are made may consist of ¢
5 with cupped washers, terminal plates having upturned légs; or the equivale
n.

19.2.7 revised October 1, 2008

binding screw at a high-voltage wiring terminal for field connection shall be n

M diameter) except that a No. 8 (4.2 mm djameter) screw may be used for
not larger than 14 AWG (2.1 mm?) and & No. 6 (3.5 mm diameter) screw m

19.2.8 revised October 1, 2008

inal plate for a wire binding screw shall be of metal not less than 0.030 incH

lering lugs or
10 AWG (5.3
lamps or wire
nt, to hold the

t smaller than
he connection
hy be used for

(0.76 mm) in

thickness for § 14 AWG (2.1 mm?) or smaller wire, and not less than 0.050 inch (1.27 mnj) in thickness

for a wire larg
19.2.10 A ter
extruded at th
19.2.11 A wir

19.2.12 Field

br than 14 AWG; and in gither case there shall be not less than two full thread
19.2.9 revised October 1, 2008

minal plate formed from stock having the minimum required thickness may
e tapped hole for the binding screw so as to provide two full threads.

b bindingscrew shall thread into metal.

wiring terminals shall be secured to their supporting surfaces by methods oth

s in the metal.

ave the metal

er than friction

between surfa

ces’ so that they will be prevented from turning or shifting in position if su

h motion may

result in reduction of spacings to less than those required. This may be accomplished by two screws or
rivets; by square shoulders or mortices; by a dowel pin, lug, or offset; by a connecting strap or clip fitted
into an adjacent part; or by some other equivalent method.

19.2.13 Conductors intended for connection to a grounded neutral line shall be identified, that is, finished
in a continuous white or gray covering, three continuous white stripes on other than green insulation, or
a marking of white or gray color at the termination. All other current carrying conductors shall be finished
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in colors other than white, gray, or green. A terminal for connection of a grounded conductor shall be
identified by a metallic-plated coating, substantially white in color and shall be readily distinguishable from
other terminals, or it shall be identified in some other manner, such as on an attached wiring diagram.

19.2.13 revised October 1, 2008

19.2.14 A box or enclosure included as part of the assembly and in which a branch circuit supplying
power to the furnace is to be connected shall not require that it be moved for normal care of the unit. This
requirement does not apply to separate limit controls and stack switches, where permitted, to which
metal-clad cable or flexible metallic conduit is to be directly attached.

19.2.15 A box or enclosure in which field installed conductors are to be connected as indicated in 19.2.14
and 19.2.16 shall be so located that the temperature of conductors within the box or surfaces of the box

likely to be in
the furnace is

19.2.16 Exce
devices not a
shall comply

metal-clad calple.

20 Internal W
20.1 General

20.1.1 The w
in 20.1.2 — 20

20.1.2 Wiring
temperature r
shall be not s

20.1.3 The w
the furnace is|
each furnace

pictorial diagrgm showing the.exact arrangement of the wiring shall be included with each

20.1.4 If insul
wiring shall b{
such wiring sh

rortact withrtheconductorswitt ot exceedthat specifiec-forawire rated 666
tested in accordance with these requirements.

bt as otherwise permitted by 20.1.4, wiring to be done in the field hetwéen th
tached to the furnace, or between separate devices which are field'installe
vith these requirements if done with a 60°C (140°F) rated wire enclosed in ¢

iring

ring of high-voltage and safety-control circuits-shall conform to the requirem
3.2.

shall be done with insulated condugtors having current carrying capacity
htings consistent with their use. A~conductor, other than an integral part of
maller than 18 AWG (0.82 mm&);

20-1:2 revised October 1, 2008

ring for all furnace circuits shall be furnished by the manufacturer as part of
not assembled and.wired at the factory, such wiring shall be furnished as &
and be arranged. to facilitate attachment when the furnace is assembled; in

ated conddctors rated for use at temperatures in excess of 60°C (140°F) are
e furnished by the manufacturer as part of the assembly; the devices to be
allhe factory located on the equipment.

(140°F) when

e furnace and
il and located,
onduit or with

ents specified

voltage, and
a component,

the furnace. If
. harness with
which case a
furnace.

required, such
connected by
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20.2 Methods

20.2.1 Electrical wiring to a part which must be moved for maintenance and servicing shall be arranged
so that the part may be moved without breaking soldered connections or disconnecting conduit.
Conductors to be disconnected from terminals of such part shall terminate in eyelets or connectors. If the
wiring to a part which functions also as an access plate or cover, that is, a transformer closing the access
to the nozzle assembly, is not readily detachable, the assembly shall include provision for support of that
part by means other than the wiring when the part is moved for servicing. Any allowable movement of
such part shall not twist, bend, or pull the wiring to the extent that could cause damage to wire insulation
or reduce spacings below those specified.

20.2.2 Conductors shall be enclosed within conduit, electrical metallic tubing, metal raceway, electrical

taol ool KLl 4 warktaal 2090 10 20 9 14
enclosure, Or rnettarviadu Lauic, TALTPYLU Ao PJUITTTIITU Uy V.. 1L Allu V.. 1U.

20.2.3 Group|A of Table 20.1 includes some wiring materials recognized for use if enclosed as indicated
in 20.2.2.

20.2.4 Flexible metal conduit, if used, shall be not smaller than 3/8 inch (9.5'mm) electrical trade size.
This does not|apply to parts of components, such as conduit protecting flamé sensor leads, considered
under other standards.

20.2.5 If flexible metal conduit is used it shall be mechanically secured at intervals not efceeding 4-1/2
feet (1.37 m) and within 12 inches (0.03 m) on each side of evefy junction box except for lengths not over
36 inches (914 mm) where flexibility is necessary.

20.2.6 All splices and connections shall be mechanjcally secure and bonded electrically. A soldered
connection shall be made mechanically secure befare” being soldered if breaking or logsening of the
connection may result in any hazardous condition.

Table 20.1
Typieal wiring materials
Tahle 20.1 revised October 1, 2008

Type of wire, cordi-cable, or appliance Wire size Insulation thjckness
wiring material with Insulation thicknesses
Group shown at the right cprr(_esponding to wire AWG mm 2 Inch mm
sizes indicated

10 and 5.3 2/64 0.8

smaller
8 8.3 3/64 1.2
6 133 Al64 1.6
FF-2, FFH-2, TF, TFF, TFN, TFFN, SF-2, 4 212 4l64 16
A SFF-2, RH, RHH, RHW, RUH, RUW, THW, 3 26.7 4/64 1.6
XHHW, MTW, THWN, TW or thermoplastic 2 33.6 4164 1.6
appliance wiring material. 1 42.4 5/64 20
1/0 53.5 5/64 2.0
2/0 67.4 5/64 2.0
3/0 85.0 5/64 2.0
4/0 107.0 5/64 2.0

Table 20.1 Continued on Next Page
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Table 20.1 Continued

Type of wire, cord, cable, or appliance Wire size Insulation thickness
wiring material with insulation thicknesses
Group shown at the right corresponding to wire AWG mm 2 Inch mm
sizes indicated
18 0.82 4/64 1.6
16 1.3 4/64 1.6
B SO, ST, SJO, SJT,or appliance wiring material 14 21 5/64 20
with thermoplastic or neoprene insulation 12 3.3 5/64 2.0
10 5.3 5/64 2.0
8.3 6/64 2.4
33 8167 3.2
Thermoplasfic wiring materials, as referenced in Group A, with insulation thickness of 2/64 inch (0.8 mm)fgr 16 or 18
AWG (1.3 of 0.82 mm?) and 3/64 inch (1.2 mm) for 14, 12, 10, or 8 AWG (2.1, 3.3, 5.3, or 8.3 mm?3);.are considered
equivalent tp the wiring material referenced in Group B, when the conductors are covered with 2/324nhch (0|8 mm) wall
thickness thermoplastic insulating tubing of a type recognized for the purpose from the standpoint of dielectfic
properties, eat resistance, moisture resistance, and flammability.
20.2.7 A splige shall be provided with insulation equivalent to that required for the wites involved if

permanence ¢

20.2.8 Splicin
may be emp
Thermoplastic

20.2.9 A splig
in which high-

20.2.10 Splic
motion, or vib

20.2.11 A spl
enclosed com
be employed.
compartment

20.2.12 Atall
If metal-clad
conductors arf

f spacing between the splice and other metal parts is napensured.
g devices, such as fixture-type splicing connectors) pressure wire connectors
oyed if they have insulation suitable for the voltage to which they &
tape wrapped over a sharp edge is not acceptable.

e is to be enclosed by being installed in“a junction box, control box, or othe
voltage wiring materials may be empleyed.

ation.

ce is considered adequatély enclosed when installed in a junction box, contrg
partment in which high-voltage wiring materials, as specified in Group A of T4

50 that they arg not subject to movement or damage during servicing.
points whiere conduit or cable terminates, the conductors shall be protected

cable  is Jused, an insulating bushing or its equivalent shall be provided
d thé<cable and the connector or clamp shall be such that the insulating

, and the like,
re subjected.

compartment

s shall be located, enclosed, andysupported so that they are not subject to dgmage, flexing,

| box, or other
ble 20.1, may

Splices in enclosed-machinery compartments are to be secured to a fixed nember in the

rom abrasion.
between the
bushing or its

equivalent wil

be\yvisible for inspection.

20.2.13 A wireway shall be such that the interconnection of sections and fittings will provide a rigid
mechanical assembly and insure electrical conductivity. The interior of the wireway shall be free from

burrs and sha

rp corners or edges which might cause damage to the insulation on wires.


https://ulnorm.com/api/?name=UL 730 2016.pdf

26 OIL-FIRED WALL FURNACES - UL 730 AUGUST 29, 2003

20.2.14 All wiring shall be supported and routed to prevent damage due to sharp edges or moving parts.

20.2.15 Factory wiring involving a potential of not more than 300 volts between parts attached to the
same assembly with a predetermined fixed relationship one to the other may be done with Type SO or ST

cord, provided all of the following conditions are fulfilled:

a) It is not practical to do the wiring in accordance with 20.2.3.

b) The cord is not required to be bent, twisted, or otherwise displaced to render normal
maintenance and service.

c) The length of cord exterior to the assembly is not more than 4 inches (102 mm) and strain

relief |

20.2.16 Cord
wiring is enclg

a) Th
the w

b) Lo
diame
than 1
openi

c) Op
baffleg

d) Wihere combustible material other thah electrical insulation is located within the

the w
specif

20.2.17 With
or HF-2 in acd
and Appliancg

20.2.18 Factd

wiring is Iocaled in a-cavity or compartment of a heater, but conformance to (a) — (d) is

however, suc

ol
o MITUVIUTU.

5 or appliance wiring material as referenced in Group B, Table 20.1 may be e
sed by a furnace casing conforming to all of the following:

Ere are no openings in the bottom, unless a U-shaped channel or trough is |
ring and the wires do not project through the plane of the top,ef the trough @

Livers or openings in other than the bottom will not permit‘entrance of a rod

ter of 1/2 inch (12.7 mm) and openings for such items*as pipe or conduit arg
/2 inch (12.7 mm) in diameter larger than the object that will be installed thr

Ng.

enings are not closer than 6 inches (152.mm) to the wiring unless metallic b
are placed between the wiring and the openings.

ring is separated from such material and the material has self-extinguishing

ed in 20.2.17. An air filter may be employed within the enclosure.

reference to 20.2.16(d), plastic materials shall be classified as Type V-0, V-1,

s, UL 94, and other*nonmetallic materials shall have equivalent characteristi

ry wiring of.alow-voltage safety circuit may be done as described in 20.2.

wiringiis’'to be adequately shielded from harm.

20.2.19 Holeg

mployed if the

bcated under
r channel.
having a

not more
bugh the

arriers or

compartment
Characteristics

V-2, 5V, HF-1,

prdance with the Standard for Tests for Flammability of Plastic Materials for Parts in Devices

CS.

16 when such
not required;

in_walls or partitions through which insulated wires or cords pass and on wj

hich they may

bear shall be provided with smoothly rounded bushings or shall have smooth, rounded surfaces upon
which the wires or cords may bear to prevent abrasion of the insulation. Bushings, if required, shall be
ceramic, phenolic, cold-molded composition, fiber, or equivalent material.

20.2.20 A fiber bushing shall be not less than 3/64 inch (1.2 mm) in thickness with a minus tolerance of
1/64 inch (0.4 mm), shall be so located that it will not be exposed to moisture, and shall not be employed
where it will be subjected to a temperature higher than 90°C (194°F) under normal operating conditions.
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20.2.21 To provide an acceptable unbushed opening in sheet metal usually requires rolling and/or
extrusion of the metal around the opening, or the insertion of a grommet conforming to 20.2.19.

20.3 Short circuit protection

20.3.1 Except as indicated in 20.3.2, conductors of motor circuits having two or more motors, one or more
of which are thermal or overcurrent protected, wired for connection to one supply line shall withstand the
conditions of a Short Circuit Test, Section 50, without creating a fire or shock hazard.

20.3.2 Conductors which conform to the following are considered acceptable without test:

a) Conductors which have an ampacity of not less than one-third the ampacity of the required

H it ol $ .
branc romnmoeuit LuUriuucivuro, Ui

b) Cdnductors which are 18 AWG (0.82 mm?) or larger and not more than 4feét (1.2 m) in
length provided the appliance will be protected by a 60 ampere fuse or smaller; S¢e Short
Circuif Test, Section 50. This applies to any of the wiring materials specCified in thig standard,
includjng those enclosed in raceways; or

¢) Conductors which serve as jumper leads between controls providing the length|of the leads
does pot exceed 3 inches (76.2 mm) or the conductors are ocated in a control papel.

20.3.2 revised October 1, 2008

21 Separation of Circuits

21.1 Unless provided with insulation for the highest voltage involved, insulated conductqrs of different
circuits (internal wiring) shall be separated by barriers or shall be segregated and shall, i any case, be
so separated pr segregated from uninsulated live parts connected to different circuits or ogposite-polarity
parts of the same circuit.

21.2 Segregation of insulated conductors-as-required in 21.1 may be accomplished by clarmnping, routing,
or an equivalgnt means that provides permanent separation from insulated or uninsulated |live parts of a
different circui.

21.3 Field installed conductors of ‘any circuit shall be segregated or separated by barriers [from:

a) Figld installedand factory installed conductors connected to any other circuit, Unless the
condyctors of-bath circuits are insulated for the maximum voltage of either circuit.

b) Uninsulated live parts of any other circuit.

c) Any uninsulated live parts whose short-circuiting may permit operation of the appliance that
could cause risk of fire, electric shock, or injury to persons, except that a construction in which
field installed conductors may make contact with wiring terminals is acceptable, provided that
wiring materials as specified in Group A of Table 20.1 will be employed when wired in
accordance with the National Electrical Code, ANSI/NFPA 70.

21.3 revised October 1, 2008
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21.4 Segregation of field installed conductors from other field installed conductors and from uninsulated
live parts of the wall furnace connected to different circuits may be accomplished by arranging the location
of the openings in the enclosure for the various conductors with respect to the terminals or other
uninsulated live parts, so that there is no likelihood of the intermingling of the conductors or parts of

different circuits.

a) If the number of openings in the enclosure does not exceed the minimum requi
intended wiring of the wall furnace and if each opening is located opposite a set of

is to be assumed, for the purpose of determining compliance with 21.3 that the co
entering each opening will be connected to the terminals opposite the opening.

red for the
terminals, it
nductors

b) If more than the minimum number of openings are provided, the investigation is to consider

the pg
are in
carryi

00|b|:|ty Uf bUIIdUbtUIO A1} ItCI;IIH Qt rJU;IItO \Jthcl thall U}J'JUOI:C thU tC|m;||a=o tU
ended to be connected and contacting insulated conductors or uninsulatedq
g parts connected to a different circuit.

21.5 If a barri
parts and field

br is used to provide separation between the wiring of different circuits or betw
installed conductors, it shall be of metal or insulating material and shall be

21.6 A metal parrier shall have a thickness at least as great as that required by Table 26.1
size of the bafrier. A barrier of insulating material shall be not less than*@.028 inch (0.71 mr]
and shall be |of greater thickness if its deformation may be readily accomplished so as

which they
urrent

een operating
held in place.

based on the
n) in thickness
to defeat its

purpose. Any [clearance at the edges of a barrier shall be not mare than 1/16 inch (1.6 mnp) wide.

21.7 Openings in a barrier for the passage of conductors ‘shall be not larger than 1/4 ing

h (6.4 mm) in

diameter and ghall not exceed in number, on the basis of\one opening per conductor, the nyimber of wires

which will negd to pass through the barrier. The closure for any other opening shall pres
surface whergver an insulated wire may be in contact with it; and the area of any such op4
closure remoyed, shall not be larger than required for the passage of the necessary wires.

22 Bonding for Grounding

22.1 Exposed or accessible noncurrent’carrying metal parts that may become energized 4
be contacted py the user or by setvice personnel during service operations likely to be p4g
the equipmenf is energized, shall*be electrically connected to the point of connection of
ground.

22.2 Except gs indicatédin 22.3, uninsulated metal parts of cabinets, electrical enclosures
and mounting brackets, controller mounting brackets, capacitors and other electrical
interconnecting tubing and piping valves, and the like, are to be bonded for grounding i

sent a smooth
bning, with the

nd which may
rformed while
an equipment

motor frames
components,
they may be

contacted by fhe_user or serviceman.

22.3 Metal parts need not be grounded when of the types described below:

a) Adhesive-attached metal-foil markings, screws, handles, and the like, that are located on the
outside of enclosures or cabinets and isolated from electrical components or wiring by grounded

metal parts.

b) Isolated metal parts, such as magnet frames and armatures, small assembly screws, and

the like, that are separated from wiring and uninsulated live parts.

c) Panels and covers which do not enclose uninsulated live parts if insulated parts and wiring

are separated from the panel or cover.
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d) Panels and covers which are insulated from electrical components and wiring by an attached
insulating barrier of vulcanized fiber, varnished cloth, phenolic compaosition, or similar material
not less than 1/32 inch (0.8 mm) thick.

22.4 If a component such as a switch is likely to become separated from its intended grounding means
for purposes of testing or adjustment while the equipment is energized, it is to be provided with a
grounding conductor not requiring removal for such service.

22.5 Splices shall not be employed in wire conductors used for bonding.

22.6 Metal-to-metal hinge bearing members may be considered as a means for bonding a door for

grounding.

22.7 A sepaf
Ferrous-metal
plating, or eqy

a) Be
outer

b) Nd
groun
of the

22.8 The boi
connection, off

than 454°C (850°F). The bonding connection shall penetrate nonconductive coatings su

vitreous enam

22.9 A conng
acceptable if
device and if
thermal degra
maintenance
clamping devi

22.10 If bond
to engage the|

22.11 If the
conductor is

g
S

ate bonding conductor shall be of material rated for use as an electfig
parts in the grounding path shall be protected against corrosion by enamelin
ivalent means. A separate bonding conductor or strap shall:

protected from mechanical damage such as by being located within the con
enclosure or frame; and

t be secured by a removable fastener used for any purpoese other than bond
Hing unless the bonding conductor is unlikely to be ©mitted after removal ang
fastener.

ding shall be by a positive means, such_as” by clamping, riveting, bolte
by welding, soldering, or brazing with matefials having a softening or meltin

el.

ction that depends upon thes¢lamping action exerted by rubber or similg
t complies with 22.11 undefrany degree of compression permitted by a var
the results are still acceptable after exposure to the effects of oil, grease,
dation which are likely.to-0ccur in service. The effect of assembling and disa
hurposes, such a clamping device is to be considered with respect to the lik
Ce being reassembled in its intended position.

metal.

deguacy of a bonding connection cannot be determined by examination, g

al conductor.
D, galvanizing,

fines of the

ng for
| replacement

d or screwed
) point greater
th as paint or

r materials is
able clamping
moisture, and
ssembling, for
elihood of the

ng depends.Qn’screw threads, two or more screws or two full threads of a sipgle screw are

r if a bonding

maller than required by 22.12 — 22.15, it shall be considered acceptable if the connecting

means does not open:

a) When carrying for the time specified in Table 22.1 twice the current equal to the rating of the
branch circuit overcurrent device required to protect the equipment; and

b) During the Short Circuit Test, Section 50, in series with a fuse of the required rating. See

Short

Circuit Test, Section 50.
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Table 22.1
Duration of current flow bonding-conductor test

Rating of overcurrent device, amperes Minimum duration of current flow, minutes
30 or less 2
31-60 4
61 — 100 6
101 - 200 8
201 - 400 10
401 - 600 12

22.12 The size of a conductor or strap employed to bond an electrical enclosure or motor frame shall be

gaged on the

rating of the branch-circuit overcurrent device to which the equipment witl

e connected.

Except as ind|cated in 22.11, the size of the conductor or strap shall be in accordance with Table 22.2.
Table 22.2
Bonding wire conductor size
Rating of overcpirrent Size of bonding conductot, 2
device, ) . .
Copper wire Aluminum wire
amperes AWG (mm?2) AWG (mm?2)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8 (8.3)
40 10 (5.3) 8 (8-3)
60 10 (5:8) 8 (8.3)
100 8 (®.3) 6 (13.3)
200 6 (13.3) 4 (21.2)
a Or equivalent ¢ross-sectional area.

22.13 A bond
size of the co

22.14 If morg
conductor is
protection for
by a branch-c
bonding cond
ground-fault p|

ing conductor to a component or electrical enclosure is not required to be |
nductors supplying pewer to the component or components within the enclos

than one size™ of branch-circuit overcurrent device is involved, the size d
to be basedvon the rating of the overcurrent device intended to providg

rcuit avercurrent device smaller than other overcurrent devices used with thd
Lictor~for that motor is to be sized on the basis of the overcurrent devicq
Fotection of the motor.

arger than the
ure.

f the bonding
e ground-fault

the component bonded by the conductor. For example, if a motor is individyially protected

equipment, a
e intended for

22.15 The equipment grounding terminal or lead shall be located in the field wiring compartment and shall
be rated for connection of an equipment-grounding conductor of at least the size required by the National

Electrical Cod

e, ANSI/NFPA 70, for the rating of the power supply circuit to be connected.
22.15 revised October 1, 2008
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22.16 A soldering lug, a push-in or screwless connector or a quick-connect or similar friction fit connector
shall not be used for the terminal for the field installed grounding conductor.

22.17 A wire-binding screw intended for the connection of an equipment-grounding conductor shall have
a green colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be identified by being marked "G", "GR", "GROUND",
"GROUNDING", by the symbol in Figure 22.1, or by a marking on a wiring diagram provided on the
equipment. The wire-binding screw or pressure wire connector shall be secured to the frame or enclosure
and shall be so located that it is unlikely to be removed during normal servicing. At a wire-binding screw,
upturned lugs, or the equivalent, shall be provided to retain the conductor. If a pressure connector is used
adjacent to the connectors intended for the supply conductors and if it could be mistaken for the neutral
of a grounded supply, a marking shall be additionally provided indicating "EQUIPMENT GROUND" and/or
identifying thereerrectorby-a—greern—coter:

22.17 revised October 1, 2008

Figure 22.1
Grounding symbol
Figure 22.1 added October 1, 2008

22.18 The surface of an insulated lead intended for the connection of an equipment-grounding conductor
shall be finished a continuous green color or a continuous green color with one or more yellow stripes,
and no other lead visible to the installer shall be so identified.
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23 Servicing and Adjustment

23.1 Service functions that may have to be performed while the equipment is energized include:

a) Adjusting the setting of temperature controls with or without marked dial settings;

b) Resetting the control trip mechanism;

c) Operating manual switches; or

d) Adjusting air flow dampers. A factory set and sealed control is not considered to be
adjustable.

23.2 Adjustal]

le or resettable electrical control or manual switching devices may be locat

with respect t¢ uninsulated live parts so that manipulation of the mechanism for adjustmen

operation can
moving parts

a) Nd

b) Ar
guard

23.3 An eleq
maintenance

respect to oth
service functi
uninsulated iy

23.4 Compon
uninsulated liv

24 Electrical

24.1 Electricq
uncoupling of

24.2 Attachm
the circuit by

be accomplished in the normal direction of access if uninsulated live/parts
hre:

t located in front, in the direction of access of the mechanismjvand

b not located within 6 inches (152 mm) on any side oprbehind the mechanisn
ed.

trical control component which may require-examination, adjustment,
vhile energized, not including voltage measuréments, shall be located and
br components and with respect to grounded-metal parts so that it is accessib
bns without subjecting the serviceman, to the likelihood of shock hazard
e parts or to accident hazard from.adjacent moving parts.

ents in a low-voltage circuit are'to comply with the requirements of 23.3 in t
e parts in a high-voltage circuit and to hazardous moving parts.

Components

| equipment and(wijring shall be arranged so that during periods of intendeq
a connection iS_required for servicing they will not be contacted by water or

Nt plugsiar-separable connectors shall not be used in circuits if the breakin
such devices may allow unintended operation of the equipment.

ed or oriented
t, resetting, or
or hazardous

N, unless

servicing, or
mounted with
e for electrical
from adjacent

heir relation to

| use or when
Dil.

) or making of
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25 Mounting of Electrical Components

25.1 A switch, fuseholder, lampholder, or similar electrical component shall be mounted to prevent it from
turning, except as noted in 25.2 — 25.5.

25.2 The requirement specified in 25.1 that a switch shall be prevented from turning may be waived if all
of the following conditions are met:

a) The switch is of a plunger or other type that does not tend to rotate when operated. A toggle
switch is considered to be subject to forces that tend to turn the switch during operation of the
switch.

[ |
LI

h will loosen

b) Th
it.

c) Th

d) Th
perso

25.3 Alamph
in which the 13
reduce spacin
25.4 The med
washer which
preventing a

turning.

25.5 Uninsulg
the acceptable
26 Electrical

26.1 General

26.1.1 Uninsu
contact by pe|
compartment

£ ' o it it Ll Lo tloot 41 £l '
e aAario TUT TITUUTIUTTY T SVVITLTT TTIART O TU UTTITATTY UN'dl UpPTTAatiulT Ul s ovvity

b spacings are not reduced below the required values if the switch rotates.

e operation of the switch is by mechanical means rather than by'\direct contg
ns.

blder of the type in which the lamp cannot be replaced,/sueh as a neon pilot o

ct by

indicator light

mp is sealed in a nonremovable jewel, need not be prevented from turning if fotation cannot

gs below the required values.

ns for preventing turning is to consist of more than friction between surfaces:
provides both spring take-up and an interference lock is acceptable as
small stem-mounted switch or other device having a single-hole mountin

lh

a toothed lock
e means for
means from

ted live parts shall be so secured to the base or mounting surface that they will be
prevented frofn turning or shifting in position- if such motion may result in a reduction of s

b values.

Enclosures

lated livethigh-voltage parts shall be enclosed or guarded to reduce the risk @
Fsons ‘during intended use of the equipment. This applies also to such part
into. which access is required for servicing of the equipment, such as rese

bacings below

f unintentional
s located in a
tting controls,

replacing filter]

sylubrication, and cleaning.

26.1.2 Sheet metal complying with Tables 26.1 and 26.2, whichever applies, is acceptable for the
individual enclosure of electrical components.

26.1.3 Among the factors taken into consideration when judging the acceptability of an enclosure are:

a) Mechanical strength;

b) Resistance to impact;

c) Moisture absorptive properties;
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d) Combustibility;

e) Resistance to corrosion; and

f) Resistance to distortion at temperatures to which the enclosure may be subjected under all
conditions of use.

For a nonmetallic enclosure or part of an enclosure, all these factors are considered with respect to
thermal and chemical aging.

26.1.4 Where the construction and location of the component and the strength and rigidity of the outer
cabinet warrant, an individual enclosure of thinner metal than specified in Table 26.1 or 26.2, whichever

applies, may pe-emptoyetk:

26.1.5 Termir
shall be sized

26.1.6 Steel
means.

26.1.7 Sheet
than 0.032 ing
GSQ), if galvg

26.1.8 If threg
or if an equivg
in the metal &
threads for th
conduit hub, o
rounded inlet
provided by a
as that of the

al housings of motors to which connections are to be made in the field.shall b,
in accordance with the National Electrical Code, ANSI/NFPA 70.

26.1.5 revised October 1, 2008

bnclosures shall be protected against corrosion by painting,vplating, or ot

metal to which a wiring system is to be connected in(the field shall have a thic
h (0.81 mm) (No. 20 MSG), if uncoated steel, notdess than 0.034 inch (0.8¢
nized steel, and not less than 0.045 inch (1.14~mm), if nonferrous.

1ds for the connection of conduit are tapped-all the way through a hole in an ¢
lent construction is employed, there shall'be not less than three nor more tha
nd the construction of the device shall’'be such that a conduit bushing can
P connection of conduit are not tapped all the way through a hole in an €
I the like, there shall be not less.than 3-1/2 threads in the metal and there sha
hole for the conductors which-shall afford protection to the conductors equ
standard conduit bushing-and which shall have an internal diameter approxim
corresponding trade size-of rigid conduit.

e of metal and

her equivalent

kness not less
mm) (No. 20

nclosure wall,
in five threads
be attached. If
nclosure wall,
| be a smooth,
ivalent to that
htely the same

Table 26.1
Minimum thickness of sheet metal for electrical enclosures carbon steel or stainless stgel
Without spipporting/ffame 2 With supporting frame or equivalent Minimum thickness in ipches (mm)
reinforcing 2
Maximum width 2 \Wlaximum length ¢ | Maximum width © Maximum length Uncoated Metal coated
Inches (cmb trehes fermy trehes fermy fehes: fermy MSSY (GSG)
4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.020 (0.51) | 0.023 (0.58)
4.75 (12.1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0) (24) (24)
6.0 (15.2) Not limited 9.5 (24.1) Not limited 0.026 (0.66) 0.029 (0.74)
7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 12.5 (31.8) (22) (22)
8.0 (20.4) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.034 (0.86)
9.0 (22.9) 115 (29.2) 13.0 (33.0) 16.0 (40.6) (20) (20)
12.5 (31.8) Not limited 19.5 (49.5) Not limited 0.042 (1.07) | o0.045 (1.14)
14.0 (35.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) (18) (18)
18.0 (45.7) Not limited 27.0 (68.6) Not limited 0.053 (1.34) 0.056 (1.42)

Table 26.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 730 2016.pdf

OCTOBER 1, 2008

OIL-FIRED WALL FURNACES - UL 730

34A

Table 26.1 Continued

Without supporting frame 2

With supporting frame or equivalent
reinforcing 2

Minimum thickness in inches (mm)

Maximum width ® | Maximum length ¢ | Maximum width ® | Maximum length Uncoated Metal coated
Inches (cm) Inches (cm) Inches (cm) nches (cm) (MSG) (GSG)
20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) (16) (16)
22.0 (55.9) Not limited 33.0 (83.8) Not limited 0.060 (1.53) 0.063 (1.61)
25.0 (63.5) 31.0 (78.7) 35.0 (89.0) 43.0 (109.2) (15) (15)
25.0 (63.4) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0.070 (1.78)
29.0 (73.7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5) (14) (14)
33.0 (83B) Not limited 51.0 (129.5) Not limited 0.080 (2.04) 0J084 (2.13)
35.0 (89)) 47.0 (119.4) 54.0 (137.1) 66.0 (167.6) (13) (13)
42.0 (10647) Not limited 64.0 (162.6) Not limited 0.093 (2.36) 04097 (2.46)
47.0 (1194) 59.0 (149.9) 68.0 172.7) 84.0 (213.4) 12) (12)
52.0 (13241) Not limited 80.0 (203.2) Not limited 0.108 (2.74) 0j111 (2.80)
60.0 (1524) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) (11) (11)
63.0 (16010) Not limited 97.0 (246.4) Not limited 0.123 (3.12) 0l126 (3.20)
73.0 1854 90.0 (228.6) | 103.0 | (261.6) | 1270  (3226) (10) (10)

a A supporting filame is a structure of angle or channel or a folded rigid section{of sheet metal which is rigidly aftached to and
has essentially the same outside dimensions as the enclosure surface and.which has sufficient torsional rigidity [to resist the
bending momenfs which may be applied via the enclosure surface when*itis deflected. Construction that is considered to have
equivalent reinfgrcing may be accomplished by designs that will produgé a structure which is as rigid as one buflt with a frame

of angles or chahnels. Construction considered to be without suppaerting frame includes:

1) Single sheet with single formed flanges (formed edges);

2) A

ingle sheet which is corrugated or ribbed; and

3) An|enclosure surface loosely attached to a-frame, for example, with spring clips.
b The width is tHe smaller dimension of a rectangular, sheet metal piece which is part of an enclosure. Adjacent urfaces of an

enclosure may

ave supports in common and be made of a single sheet.

¢ For panels which are not supported along on€ side, for example, side panels of boxes, the length of the unsupported side
shall be limited fo the dimensions specified unless the side in question is provided with a continuous flange at lgast 1/2 inch

(12.7 mm) wide,
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Table 26.2
Minimum thickness of sheet metal for enclosures, aluminum, copper, or brass

With supporting frame or equivalent
Without supporting frame 2 reinforcing 2

Maximum width ° Maximum length © Maximum width ° Maximum length Minimum thickness in

Inches

Inches (cm) Inches (cm) Inches (cm) Inches (cm) (mm) (AWG)

3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023 (22)
3.5 (8.9) 4.0 (10.2) 8.5 (21.7) 9.5 (24.1) (0.58)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029 (20)
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.2) (0.74)
6.0 525 MNotrited +4-5 {35-6% MNotited 8-634 (18)
6.5 16.5) 8.0 (20.4) 15.0 (38.1) 18.0 (45.7) (0.9
8.0 20.4) Not limited 19.0 (48.3) Not limited 0.041 (16)
9.5 24.1) 11.5 (29.2) 21.0 (53.3) 25.0 (63.5) (1.14)
12.0 30.5) Not limited 28.0 (71.1) Not limited 0.05 (14)
14.0 35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94'0) (1.47,
18.0 45.7) Not limited 42.0 (106.7) Not limited 0.074 (12)
20.0 50.8) 25.0 (63.4) 45.0 (114.3) 55.0 (139.7) (1.91
25.0 63.4) Not limited 60.0 (152.4) Not'limited 0.094 (10)
29.0 73.7) 36.0 (91.4) 64.0 (162.6) 78:0 (198.1) (2.41
37.0 94.0) Not limited 87.0 (221.0) Not limited 0.123 (8)
42.0 (106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6) (3.10
52.0 (132.1) Not limited 123.0 (312.4) Not limited 0.15 (6)
60.0 (152.4) 74.0 (188.0) 130.0 (33622) 160.0 (406.4) (3.89

a A supporting filame is a structure of angle or channel or a folded rigid section of sheet metal which is rigidly aftached to and
has essentially the same outside dimensions as the enclosure-surface and which has sufficient torsional rigidity [to resist the
bending momenis that may be applied via the enclosure surfaceé when it is deflected. Construction that is considered to have
equivalent reinfgrcing may be accomplished by designs that will produce a structure which is as rigid as one buflt with a frame
of angles or chahnels. Construction considered to be without supporting frame includes:

1) Sirgle sheet with single formed flanges (formed edges);

2) A dingle sheet which is corrigatéd or ribbed; and

3) Anlenclosure surface(logsely attached to a frame, for example, with spring clips.
b The width is tHe smaller dirfiehsion of a rectangular sheet metal piece which is part of an enclosure. Adjacent surfaces of an

enclosure may Have supp0rtstin common and be made of a single sheet.

¢ For panels which aresnot supported along one side, for example, side panels of boxes, the length of the unsupported side
shall be limited fo thezdimensions specified unless the side in question is provided with a continuous flange at lgast 1/2 inch
(12.7 mm) wide,

26.1.9 An enclosure threaded for support by rigid conduit shall provide at least five full threads for
engaging with the conduit.

26.1.10 A knockout in a sheet metal enclosure shall be secured but shall be capable of being removed
without undue deformation of the enclosure.
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26.1.11 A knockout shall be provided with a flat surrounding surface for seating of a conduit bushing, and
shall be so located that installation of a bushing at any knockout likely to be used during installation will
not result in spacings between uninsulated live parts and the bushing of less than those required.

26.1.12 A plate or plug for an unused conduit opening or other hole in the enclosure shall have a

thickness not

less than:

a) 0.014 inch (0.35 mm) for steel or 0.019 inch (0.48 mm) for nonferrous metal for a hole
having a 1/4 inch (6.4 mm) maximum dimension; and

b) 0.027 inch (0.68 mm) steel or 0.032 inch (0.81 mm) nonferrous metal for a hole having a
1-3/8 inch (34.9 mm) maximum dimension.

A closure for Jl larger hole shall have a thickness equal to that required for the enclosureo

a standard kn

26.1.13 The ¢
or the like thr
mounted.

26.1.14 If in
consideration

bckout seal shall be used. Such plates or plugs shall be securely mounted.

f the device or

bnclosure shall prevent the emission of molten metal, burning insulation, flaming particles,

bugh openings onto combustible material, including the surface on which the

sulating material other than electrical insulation s “provided within t
s given to the burning characteristics and combustibility of the material and t

an ignition sodirce.

26.1.15 Allin
with the requi

26.1.16 A jun

to fit such tha:

a) An
mm) ¢

b) An
mm) (¢

26.1.17 The ¢

26.1.18 Durin
including air fi

equipment is

e enclosure,
he proximity of

ended mounting positions of the unit are to_be considered when determining if it complies

ement of 26.1.13.

ction box which is formed in part bycanother part such as a fan scroll or a motor casing is

opening between the box and motor frame having a dimension exceeding 1
oes not permit a flat feelet\gauge, 5/64 by 1/2 inch (2.0 by 12.7 mm) wide t

opening between the.box and motor frame having no dimension exceeding
oes not permit thieyentrance of a 13/64 inch (5.2 mm) diameter rod.

riteria for judging an opening in an electrical enclosure are given in Section

g the examination for conformance with the requirements of 26.1.17, a part of
ters, which may be removed without the use of tools, is to be removed.

2 inch (12.7
D enter.

1/2 inch (12.7

33.

the enclosure,
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26.2 Doors and covers

26.2.1 A cover or access panel of an enclosure for uninsulated live parts shall be provided with means
for securing it in place.

26.2.2 A hinged or pivoted panel or cover shall be positioned or arranged so that it is not subject to falling
or swinging due to gravity or vibration so as to cause risk of injury to persons by the panel or cover, or by
moving parts or uninsulated live parts likely to cause risk of injury to persons.

26.2.3 The assembly shall be arranged so that an overcurrent protective device, such as a fuse, whose
protective functioning requires renewal, can be replaced and manual-reset devices can be reset without
removing parts other than a service cover or panel, and a cover or door enclosing the device. See 26.2.7.

26.2.4 A reqUired protective device shall be wholly inaccessible from outside the furnace@jthout opening
a door or cover, except that the operating handle of a circuit breaker, the operating button|of a manually
operable motqr protector, the reset button of a manually resettable pressure switch, and similar parts may
project outsid¢ the appliance enclosure.

26.2.5 An op

allow the entrance of a rod having a diameter of 9/64 inch (3.6 mm) at any Setting or positio|

26.2.6 A fuse
live parts with
or wiring termy
fuses. An inst
less than 0.02

26.2.7 The dd
protective dey
cover in conng
overload protd
26.2.8 A hing

a) Cd
than &

b) EX

c) Fu

bning in an enclosure to provide clearance around a dial, knob, lever, or ha

holder shall be constructed, installed, or protected sgthat adjacent uninsulate
n 4 inches (102 mm), other than the screw shell‘ef a plug fuseholder, cartri
inals to the fuseholder, will not be exposed to:¢contact by persons removin
lating barrier of vulcanized fiber or similar material employed for this purpos
8 inch (0.71 mm) in thickness.

or or cover of an enclosure shall be hinged if it gives access to fuses or any 1
ice, the protective functioning of which requires renewal, or if it is necessa
pction with the intended operation’ of the protective device such as resetting 3
ctive device, except as indicated in 26.2.8.

ed cover is not required*for a device in which the only fuses enclosed are:

ntrol-circuit fuses of*2 amperes or less, provided the fuses and control-circui
fixed control-¢ir¢uit load, such as pilot lamp, are within the same enclosure

fractor-type-fuses each with its own enclosure; or

seswinlow-voltage circuits.

ndle shall not
h of such part.

d high-voltage
lge fuse clips,
g or replacing
e shall be not

notor overload
y to open the
manual reset

[ loads, other
or

26.2.9 Hinged covers, where required, shall not depend solely upon screws or other similar means
requiring the use of tools to hold them closed, but shall be provided with a catch or spring latch.

26.2.10 A spring latch, a magnetic latch, a dimple, or any other mechanical arrangement that will hold the
door in place and would require some effort on the user’s part to open it is considered to be an acceptable
means for holding the door in place as required in 26.2.9.
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26.2.11 A door or cover giving direct access to fuses in other than low-voltage circuits shall shut closely
against a 1/4 inch (6.4 mm) rabbet or the equivalent, or shall have either turned flanges for the full length
of four edges or angle strips fastened to it. Flanges or angle strips shall fit closely with the outside of the
wall of the box proper and shall overlap the edges of the box not less than 1/2 inch (12.7 mm). A
construction which affords equivalent protection, such as a fuse enclosure within an outer enclosure or a
combination of flange and rabbet is acceptable.

26.2.12 Strips used to provide rabbets, or angle strips fastened to the edges of a door, shall be secured
at not less than two points, not more than 1-1/2 inches (38.1 mm) from each end of each strip and at
points between these end fastenings not more than 6 inches (152 mm) apart.

26.2.13 An electron tube or similar glass-enclosed device shall be protected against mechanical damage.

27 Motors angd Motor Overcurrent (Overload) Protection

27.1 All motofs shall be protected by an integral thermal protector or by overcuprent’ protective devices,
or combinations thereof.

27.2 Overcufrent protective devices as referred to in 27.1 mean overcurrent protective devices
conforming to[the requirements of the National Electrical Code, ANSI/NEPA 70, as follows

a) A separate overcurrent device which is responsive to «fietor current. This device shall be
rated pr selected to trip at no more than the following pefcent of the motor full-loaq current
rating
1) Motors with a marked service factormnot less than 1.15 — 125 percent;
2) Motors with a marked temperature rise not over 40°C — 125 percent; o

3) All other motors — 115 percent.

Each winding of a multispeed, motor is to be considered separately and the motor |s to be
protedted at all speeds.

b) If Iue values specified) for motor-running overcurrent protection do not correspopd to the
standard sizes or ratings of fuses or magnetic or thermal overload protective devides, the next
highef size or rating~may be used, but not higher than the following percent of mofor full-load
current rating;

1). Motors with a marked service factor not less than 1.15 — 140 percent;

2) Motors with a marked temperature rise not over 40°C — 140 percent; or

3) All other motors — 130 percent.
27.2 revised October 1, 2008
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27.3 An integral thermal protective device shall comply with the Standard for Overheating Protection for
Motors, UL 2111.
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27.4 Separate overcurrent devices, except when included as part of magnetic motor controller, shall be
assembled as part of the equipment, and shall be readily identifiable as such after assembly to the
equipment. Such protection shall not include means for manually interrupting the motor circuit if such
interruption may allow operation of the equipment that could cause risk of fire, electric shock, or injury to
persons.

27.5 With reference to the requirement specified in 27.4, motors, such as direct-drive fan motors that are
not subjected to overloads during intended operation and that are determined to be acceptably protected
against overheating due to locked-rotor current by a thermal or overcurrent protective device, are
acceptable if it is determined that the motor will not overheat under actual conditions of use.

27.6 Impedance protectlon may be accepted for motors WhICh are determlned to be adequately protected
against overhe | not overheat
under actual qonditions of use; except that |mpedance protection is not to be accepted Where the motors
are installed ip compartments handling air for circulation to the conditioned space.

27.7 Fuses s

protected by t

27.8 Motors 3
herein.

27.9 A motor
CONT on the

27.10 Inno c

result in unsafe operation of the equipment or the hazardous discharge of fuel. If a burner g
ic valve to stop the flow of fuel to the,burner, the interruption of the circuit t¢ the motor by

upon an elect
the protective

27.11 Automa

the motor by the device may result in gnsafe operation of the equipment.

27.12 A motag
motor to ente

27.13 Confor
shield, or by g
the assembly.

hall not be used as motor overload protective devices unless(the motor
he largest size fuse which can be inserted in the fuseholder.

hall not exceed the temperature rises indicated in Tablé 43.1 when tested

shall be designed for continuous duty as indicated by the designation CO

nameplate.

hse shall interruption of the circuit to a motor-by the overcurrent or thermal prg

device shall also cause the interruption of the circuit to the valve.

tic-reset type protective deviges shall not be used if the automatic reclosing

the motor as applied to the assembly.

combination of two or more such items, and is to be determined with the m

27.14 Motors

having openings in the enclosure or frame shall be installed or shielded to pr

Mmance to 2Z.12 may be provided by the motor frame or by other enclosura,

is adequately

as described

NTINUOUS or

tective device
epends solely

f the circuit to

r shall have no openings permitting a drop of liquid or a particle falling vertjcally onto the

structure, or
btor applied to

bvent particles

from falling out of the motor onto combustible material located within or under the assemb

Y.

27.15 The requirement in 27.14 will necessitate the use of a barrier of noncombustible material under an
open type motor unless:

a) The structural parts of the motor or the burner such as the bottom closure, provide the
equivalent of such a barrier; or

b) The motor overload protection device provided with a single-phase motor is such that no
burning insulation or molten material falls to the surface that supports the appliance when the
motor is energized under each of the following fault conditions, as applicable to the particular
type of motor:
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1) Open main winding,

2) Open starting winding,

3) Starting switch short-circuited, and

4) Capacitor shorted, permanent split capacitor type; or

c) The motor is provided with a thermal motor protector (a protective device that is sensitive to
temperature and current), that will prevent the temperature of the motor windings from
becoming more than 125°C (257°F) under the maximum load under which the motor will run
without causing the protector to cycle and from becoming more than 150°C (302°F) with the

rotor pfthe-rrotortoecket:-

27.16 The balrier mentioned in 27.15 shall be horizontal, shall be located as indicated\in F|gure 27.1 and
shall have an jarea not less than that described in that illustration. Openings for drainage, ventilation, and
the like may pe employed in the barrier, provided that such openings would ot permit [molten metal,
burning insulation, or the like to fall on combustible material.
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Figure 27.1
Location and extent of barrier

LOCATION AND EXTENT OF BARRIER

Y
\/
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A — Motor windinp to be shielded by barrier. This is to consist of the entire motor winding if it is not otherwise g
consist of the ung

hielded, and is to
hieldedportion of a motor winding which is partially shielded by the motor enclosure or equival

Ent.

B — Projection of

P 3+ HUPRH P tol o
Tt e O TotO Wittt g O orZomtar—prants

C — Inclined line which traces out minimum area of the barrier. When moving, the line is to be always:

1) Tangent to the motor winding;

2) Five degrees from the vertical; and

3) So oriented that the area traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area is to be that included inside the line of intersection traced out by
the inclined line C and the horizontal plane of the barrier.
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27.17 Overcurrent protective devices and thermal protective devices for motors shall comply with the
requirements of the Short Circuit Test, Section 50.

28 Switches and Controllers

28.1 Except as indicated in 28.2, a controller(s) for controlling the loads involved shall be provided for all
assemblies incorporating more than one motor intended for connection to the same power supply.

28.2 A controller is not required for an assembly with more than one motor if the marked maximum fuse
size does not exceed 20 amperes at 125 volts or less or 15 amperes at 600 volts or less, and with not

more than 6 amperes full-load current for each motor.

28.3 A single
controlled.

28.4 A contro

28.5 The load controlled is to include any load external to the assembly for\which conn

controller or s

28.6 A contro

a current intefrupting capacity not less than the locked-rotor load<0fythe motor controlled.
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rent and ten times the full-load curtent rating if direct current.

pntrollers shall be arranged-se that they will simultaneously open a suffici
bnductors to interrupt current flow to the motor.

harked maximum fuse, size of the furnace does not exceed the maximum si
motor of the smallést rating, two or more motors each having individual runni
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pen under themost severe normal conditions of service which might be encg
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29 Capacitors

29.1 A motor starting or running capacitor shall be housed within an enclosure or container which will
protect the plates against mechanical damage and which will prevent the emission of flame or molten
material resulting from failure of the capacitor. Except as noted in 29.2 and 29.3, the container shall be of
metal providing strength and protection not less than that of uncoated steel having a thickness of 0.020
inch (0.51 mm) (No. 24 MSG).

29.2 The individual container of a capacitor may be of material other than metal if the capacitor is
mounted in an enclosure that houses other parts of the burner and if the box, case, or the like, is

acceptable for the enclosure of current carrying parts.

29.3 If the c

metal parts by
in 25.5. Other

29.4 A capac
against expul
requirements
used. See Sh

Exception: If|
winding, the ¢
but not less
component(s)

30 Insulating

30.1 Material
cold-molded g

30.2 Ordinary
barriers, but
warpage may

|ta;||C| Uf art C:Ubtlu:ytlb uapaultul IO bUIIOtIU\.’th Uf IIICta:, It =1} ICI.” bC ;IIOU:Q
moisture-resistant insulation not less than 0.028 inch (0.71 mm) thick, excej
vise, it shall be separated from dead metal parts by spacings in accordance w
tor employing a liquid dielectric medium more combustible than, askarel sha

pf this standard, including faulted overcurrent conditions based on the circui
prt-Circuit Test, Section 50.

the available fault current is limited by other compor€énts in the circuit, such a

han the current established by dividing the circuit voltage by the impedanc

Material

for the mounting of current cartying parts shall be porcelain, phenolic
lomposition, or equivalent material.

vulcanized fiber may bexused for the insulating bushings, washers, se
not as the sole support-for uninsulated live parts where shrinkage, curre
introduce a risk of fire or electric shock.

ed from dead
bt as indicated
th Table 26.1.

| be protected

5ion of the dielectric medium when tested in accordance with the applicable performance

t in which it is

S a motor start

apacitor may be tested using a fault current less than the test current specified in Table 50.1

e of the other

composition,

parators, and
t leakage, or
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31 Spacings — High Voltage Circuits

31.1 Except as noted in paragraphs below, the spacings between uninsulated live parts of opposite
polarity and between an uninsulated live part and a dead metal part shall be not less than the values
indicated in Table 31.1.

31.2 The through air and over surface spacings at an individual component part are to be judged on the
basis of the total volt-ampere consumption of the load or loads that the component controls. However, the
spacing from the component to the enclosure shall be judged on the basis of the total load on all
components in the enclosure. For example, the through air and over surface spacings at a component that
controls only a motor are judged on the basis of the volt-amperes of the motor. A component that controls
loads in addition to the motor is similarly judged on the basis of the sum of the volt-amperes of the loads
SO Contro”ed, h\JVVUVCI A bumpUIICI It that ;IIdeUIIdCIIt:y \.:Ulltl\.l:o OUPGI atc :uado ;O judgcd A\ n the baS|S Of
the volt-amperes of the larger load. The volt-ampere values for the load referred to d@bpve are to be
determined by the measured input.

31.3 For circlits not exceeding 300 volts, the over surface spacings for glass-insulatefl terminals of
motors may b 1/8 inch (3.2 mm) where 1/4 inch (6.4 mm) is specified in the table, and mpay be 1/4 inch
where 3/8 inch (9.5 mm) is specified.

31.4 The spaging requirements in Table 31.1 do not apply to the inherent spacings inside motors, except
at wiring ternpinals, or to the inherent spacings of a componentythat is judged on thg basis of the
requirements ffor the component. However, the electrical clearances resulting from the irfstallation of a
component, ircluding clearances to dead metal or enclosuresyare to be those indicated in|the table.

31.5 All uningulated live parts connected to different cireuits, except subdivided circuits or branch circuits
of the same vpltage from the same feeder, shall be spaced from one another as though they were parts
of opposite pdlarity in accordance with the requirements indicated above and shall be judged on the basis
of the highest|voltage involved.

Table 31.1
Minimum spacings

Ratings Minimum spacings 2, inch (mm)
Through air Over surface To endosure 9
Volt-gmperes Volts inch mm inch mm inch mm
0+ 2000 0 - 300P 1/8¢ 3.2) 1/4 (6.4) 1/4 (6.4)
More than 2000 0-150 1/8¢ 3.2) 1/4 (6.4) 1/2¢ (12.7)
151 - 300 1/4 (6.4) 3/8 (9.5) 1/2¢ (12.7)
301 — 600 3/8 (9.5) 1/2de (12.7) 1/2¢ (12.7)

2 An insulating liner or barrier of vulcanized fiber, varnished cloth, mica, phenolic composition, or similar material
employed where spacings would otherwise be insufficient, shall be not less than 0.028 inch (0.71 mm) in thickness,
except that a liner or barrier not less than 0.013 inch (0.33 mm) in thickness may be used in conjunction with an air
spacing of not less than one-half of the through air spacing required. The liner shall be located so that it will not be
damaged by arcing. Material having a lesser thickness may be used if it has equivalent insulating, mechanical, and
flammability properties.

b |f over 300 volts, spacings in last line of table apply.

¢ The spacings between wiring terminals of opposite polarity, or between a wiring terminal and grounded metal, shall be
not less than 1/4 inch (6.4 mm), except that if short-circuiting or grounding of such terminals will not result from projecting
strands of wire, the spacing need not be greater than that given in the above table. Wiring terminals are those connected
in the field and not factory wired. Measurements are to be made with solid wire of adequate ampacity for the load
connected to each terminal.

Table 31.1 Continued on Next Page
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Table 31.1 Continued

(9.5 mm) for a motor rated more than 250 volts.

Ratings Minimum spacings 2, inch (mm)
Through air Over surface To enclosure 9
Volt-amperes Volts inch mm inch mm inch mm
d Includes fittings for conduit or metal-clad cable.
€ The spacings at wiring terminals of a motor shall be 1/4 inch (6.4 mm) for a motor rated 250 volts or less and 3/8 inch

32 Spacings — Low-Voltage Circuits

32.1 The spaeirg = o 5
motor overloap protective device shall comply with the requirements specified in 32.2 34

of the product|having a short or grounded circuit results in a risk of fire, electric shock,©r inhju

nat includes a
.7 if operation
ry to persons.

32.2 The spafing between an uninsulated live part and the wall of a metal enclosure includling fittings for

the connectiof of conduit or metal-clad cable shall be not less than 1/8 inch (3:2 mm). Seg

32.3 Spacing
polarity, or be
connection of

5 shall be not less than 1/4 inch (6.4 mm) between wiring terminals, regal
ween the wiring terminal and a dead metal part, including’the enclosure and
conduit, which may be grounded when the device is installed.

32.4 The spafing between uninsulated live parts, regardless-of polarity, and between an u
part and a dedd metal part (other than the enclosure) which'miay be grounded when the de\
shall be not Igss than 1/32 inch (0.8 mm), provided that\the construction of the parts allov
be maintained.

32.5 The spa
not specified.

32.6 The outy
provided as @ part of the equipment’shall not be interconnected with the output of
transformer device unless the voltage and current measurements at the output ter
interconnected devices are within the values for a single Class 2 transformer device of 30

32.7 Two or |more transformer devices supplying circuits classified as Class 2, low-v
provided as apart of thecequipment shall be treated as two separate circuits each having it
wiring compaiftment;and the output of each circuit shall be marked to warn that the sepal
maintained.

e 31.5.

rdless of their
fittings for the

ninsulated live
ice is installed
S spacings to

Cings in low-voltage circuits that deinot contain devices such as those indicafed in 32.2 are

ut of a transformer deviecé-supplying a circuit classified as a Class 2 low-voltage circuit and

another such
minals of the
\volts or less.

bltage circuits
own separate
ration shall be



https://ulnorm.com/api/?name=UL 730 2016.pdf

46 OIL-FIRED WALL FURNACES - UL 730 AUGUST 29, 2003

33 Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts

33.1 An uninsulated high-voltage part and moving parts that can cause injury to persons shall be located,
guarded, or enclosed so as to reduce the risk of unintended contact by personnel performing service
functions while the equipment is energized.

33.2 Accessibility and protection from shock and accident hazard may be obtained by mounting the
control components in an assembly so that unimpeded access is provided to each component through an
access cover or panel in the outer cabinet and the cover of the control assembly enclosure with the

following arrangement. See Figure 33.1.

a) The components are located with respect to the access opening in the outer cabinet so that

the fa
plane

b) un
parts
inchey
be bo
outsid
consig
in the
comp

c) Th
openi
wiring
d) Ac
by oth

e) Ex
enclog
the ad

uninsyllated live parts @utside the control assembly enclosure, unless guarded.

33.3 The follqd

a) Cd

TAN + 1 +ho. 4 ] Ll H + +ho 14 1 Vo) mllad
UTCOU CUTTTPUTTITTIUTTT UTC LUTTUHUT AooTTTIVTY 1o TTUL TTTUTT Al L5 el o (VJU 111

of the access opening.

insulated live parts outside the control assembly projected clear spacey exce
vithin a control panel or unguarded hazardous moving parts are, focated not
(152 mm) from any side of the access area. The projected clear space is ¢
Linded on the sides by the projection of the smallest rectangular perimeter sy
ered to be bounded on the sides by the projection of,the-perimeter of the ad

pnent or control enclosure.

b volume generated by the projected clear space of the control assembly to

cess to the components in the control assembly is not impeded in the directi
er components or by wiring insthis assembly.

fractor-type fuseholders and snap switches mounted through the control ass
ure are to be located so-that there is unimpeded access to these componer]
cess opening in the‘vuter cabinet and so that they are not immediately adja

wing are net'considered to be uninsulated live parts:

ils of controllers;

b) Re

) from the

pt for live
closer than 6
bnsidered to
rrounding the

e edge of the components or control enclosure when provided. The access area is

cess opening

outer cabinet to the closest rectangular perimeter strrounding the outside e@ige of the

the access

g in the outer cabinet (within the access.atea) is completely free of obstructjons including

bn of access

embly
ts through
cent to

lays and solenoids;

c) Transformer windings, if the coils and windings are provided with insulating overwraps;

d) En

closed motor windings;

e) Insulated terminals and splices; and

f) Insulated wire.
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Figure 33.1

Accessibility and protection
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33.4 To reduge the likelihood of unintentional contact that may involve a risk of electric

uninsulated i

enclosure shdll comply with either (a) or (b):

e part or film-coated wire, or injury’to persons from a moving part, an

shock from an
bpening in an

a) Fof an opening that has a minor dimension (see 33.8) less than 1 inch (25.4 mm), such a
part of wire shall not be contdcted by the probe illustrated in Figure 33.2; and

b) Fof an opening that.ias 'a minor dimension of 1 inch or more, such a part or wjre shall be
spaced from the opening’ as specified in Table 33.1.

Exception: A

motor need ot comply with these requirements if it complies with the requirgments in 33.5.
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Figure 33.2
Probe for uninsulated live parts
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Minimum acceptable distance from an opening to a part that may involve a risk of electric shock

Minor dimension @ of opening,

Minimum distance from opening to part

Inches (mm) Inches (mm) P
3/4 (19.2)° 4112 (114)

1 (25.4)° 6-1/2 (165)
1-1/4 (31.8) 7-1/2 (190)
1-1/2 (38.1) 12-1/2 (318)
1-7/8 (47.6) 15-1/2 (394)
2-1/8 (54.0) 17-1/2 (444)
d 36 £62)

2 See 33.8.
b Between 3/4 il
¢ Any dimension
d More than 2-1

ch and 2-1/8 inches, interpolation is to be used to determine a value between values gpecified |n the table.
less than 1 inch applies to a motor only.
8 inches, but not more than 6 inches (152.0 mm).

33.5 With res

in the exceptipn to 33.4:

a) An
accep

b) An
space

table if:

bect to a part or wire as mentioned in 33.4, in an integral enclosare of a motorf as mentioned

opening that has a minor dimension (see 33.8) less than 3/4 inch (19.1 mm) is

1) A moving part cannot be contacted by-the probe illustrated in Figure 33.3;
2) Film-coated wire cannot be contagted by the probe illustrated in Figure(33.4;

3) In a directly accessible motor<(see 33.9), an uninsulated live part canngt be
contacted by the probe illustrated in Figure 33.5; and

4) In an indirectly accessible motor (see 33.9), an uninsulated live part cahnot be
contacted by the probé&illustrated in Figure 33.3.

opening that has a minor dimension of 3/4 inch or more is acceptable if a pprt or wire is
d from the opening as specified in Table 33.1.
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Figure 33.3
Probe for moving parts and uninsulated live parts
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Figure:33.4
Probe for filin’ coated wire

— - —=— ANY CONVENIENT LENGTH
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7 \
U
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Figure 33.5
IEC articulate probe
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33.6 The prolpes mentioned in 33.4 and 33.5 and illustrated in Figures 33.2 — 33.5 shall be
depth that th¢ opening will permit; and shall be¥otated or angled before, during, and

through the opening to any position that is necessary to examine the enclosure. The probg
Figures 33.2 and 33.5 shall be applied in anypossible configuration; and, if necessary, the

shall be changed after insertion through-the' opening.

33.7 The pro
accessibility p|
to be applied

bes mentioned in 33.6. and 33.8 shall be used as measuring instruments
rovided by an opening, and not as instruments to judge the strength of a ma
vith the minimum-force necessary to determine accessibility.

33.8 With ref

diameter of the largést cylindrical probe having a hemispherical tip that can be inserte
opening.

33.9 With ref

rahecao to i-hl

P

applied to any
after insertion
s illustrated in
2 configuration

to judge the
erial; they are

brence tothe' requirements in 33.4 and 33.5, the minor dimension of an @pening is the

d through the

crermece—to—o

a) That is accessible only by opening or removing a part of the outer enclosure, s
guard or panel, that can be opened or removed without using a tool; or

b) That is located at such a height or is otherwise guarded or enclosed so that it is

be contacted.

uch as a

unlikely to

A directly accessible motor is a motor that can be contacted without opening or removing any part, or that

is located so as to be accessible to contact.
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33.10 During the examination of a product to determine whether it complies with the requirements in 33.4
or 33.5, a part of the enclosure that may be removed by the user without using a tool (to attach an
accessory, to make an operating adjustment, or for other reasons) is to be opened or removed.

33.11 With reference to the requirements in 33.4 and 33.5, insulated brush caps are not required to be
additionally enclosed.

PERFORMANCE

34 General

34.1 A wall furnace shall comply with the applicable requirements when tested as described herein. A

hall kb tacl i 2l skl tlo H
CuU 1T Aavouruarictc vviuT tne 1

tent of these

wall furnace gf

requirements.
requirements

shall be condlicted as deemed necessary to assure safe service.

35 Test Insta
35.1 Enclosu

35.1.1 A furn
face of the inl
structure simil
with commonl
mm) flooring

tongue-and-groove flooring finished with clear varnish.

35.1.2 Thete
with 3/4 inch
(25.4 mm) ma|
surface of the
inches (406 n
to be tested.
which the flug
35.2. When a
Figure 35.2.
furnace.

A t_ypc IIUt opculflua”_y dUObIIbUd SQTTAIT T tCO
If any indications are observed during the tests that a furnace will not contin
n normal usage so as to assure continued safe performance, such_Supplg

lation — Built-In Style Furnaces
e

hce intended for placement within a cavity in a wall<or, partition with all surfa
et and outlet air grilles encompassed by the wallor partition structure is to
pr to that illustrated in Figure 35.1. The test wall\section is to be constructed
y accepted building practices upon wood floorihg equivalent to two layers ¢

with one thickness of building paper”between layers. The top I8

5t wall structure is to be built of nominal 2 by 4 inch (50.8 by 102 mm) clear lur
19.1 mm) thick interior grade plywood. Clear lumber, having a nominal thick
y be used in place of plywood:~The height of the structure from the floor surfag
ceiling is to be 7 feet 6 inches (2.28 m). The width of the two end stud spaq
m) center to center of, the’ studs, when a furnace with a vertical-flue outlet a
When a furnace withva horizontal-flue outlet is to be tested, the width of the
is located may be)increased sufficiently to accommodate the flue, as illustn
boot is provided} the end section is to be built to accommodate the boot, a
[he width ef.the center stud space is to be such as to accommodate the

35.1.3 The p
and bottom

rtion of the furnace normally located in the wall structure is to be enclosed
3/4 inch (19.1 mm) plywood of sufficient width to encompass all such

e to meet the
mentary tests

es except the
be tested in a
in accordance
f 1 inch (25.4
yer is to be

nber sheathed
hess of 1 inch
e to the under
es is to be 16
hd no boots is
stud space in
ated in Figure
s illustrated in
cavity for the

on sides, top,
surfaces. That

enclosure and the studding are to be in contact with any portion of the flue outlet external to the flue if the
design of the furnace permits such contact. Surfaces of the front and back of the furnace intended to be
enclosed are to be covered with plywood, 3/4 inch thick.

35.1.4 The simulated ceiling and side wall perpendicular to the test wall section are to be plywood, 3/4
inch (19.1 mm) thick and are to extend 4 feet (1.22 m) beyond each face of the test wall section.
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35.1.5 All exterior surfaces of the test structure and those surfaces viewing any part of the furnace are to
be painted flat black. All joints in the test structure are to be sealed.

Figure 35.1
Test structure for built-in style wall furnace

35.2 Venting

35.2.1 A sect
the flue collar
chimney is to
draft.

35.2.2 Provis
the chimney 3

on of factory built chimney sufficient to extend above the test structure is to
of the furnace. SeétFigures 35.1 and 35.2. For test purposes, the outlet of tf
be connected to~a chimney, stack, or exhaust system capable of imposing

on is ta"be made for inserting a thermocouple similar to that illustrated by Fi
t thewrelative location indicated by Figure 36.4(1).

35.2.3 A draft

e provided for
e factory built
the specified

jure 37.1, into

ntcida tha

est enclosure.

(o)

! AZAT= A" A2 ) )

35.2.4 Any built-in draft regulator included as part of the furnace is to be fixed in the position allowing
maximum draft.
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Figure 35.2
Built-in style wall furnace with horizontal flue outlet

PLAN Section "B-B"

36 Test Insta
36.1 Enclosu
36.1.1 A wall

an alcove, clo
structure is tq

L

ELEVATION Section "A-A"

S2611

lation — Extended Style Furnaces
e
furnace intended for installation with a portion extending into an accessible

set, or room is to be tested in a test structure similar to that illustrated in Fig
be constructed in atcordance with commonly accepted building practicq

flooring equivalent to two layers-0f:1'inch (25.4 mm) flooring with one thickness of building

layers. The to

36.1.2 The w
heater are to
sheathed on
thickness of 1

b layer is to be-tongue-and-groove flooring finished with clear varnish.

bl sections, that is, front and side walls in Figure 36.1 of the test structure
be built(ofytrade size 2 by 4 inch [nominal 1-3/4 by 3-3/4 inch (44 by 95 mm
poth sides with 3/4 inch (19.1 mm) thick interior plywood. Clear lumber hay
inch/(25.4 mm) may be used instead of plywood. The height of the structu

bpace such as
ure 36.1. The
s upon wood
aper between

enclosing the
] clear lumber
ing a nominal
e is to be that

required to o

s tha Alaaranen fram thn tan AFf tha filarnanns +0 tha anihines cnaaifind hyy tha

o e oo e T o T T top— o e ot to T oy~ SpPTomTc U oy thic

manufacturer,

but in no case is the ceiling height to be more than 7 feet 6 inches (2.28 m) above the floor of the test
structure. The width of the two end stud spaces of the front wall is to be 16 inches (406 mm) center to
center of the studs. The width of the center stud space is to be such as to accommodate the furnace grille
frame. The portion of the furnace and any boots that protrude through a wall are to be enclosed on sides,
top, and bottom by trade size 2 by 4 inch [nominal 1-3/4 by 3-3/4 inch (44 by 95 mm)] lumber and the wall
surface structure.
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36.1.3 The ceiling is to cover the entire test structure and is to extend beyond the front of the front wall
a distance of 4 feet (1.22 m). A wall (designated end wall in Figure 36.1) is to be placed perpendicular to
the end of the front wall and is to extend 4 feet beyond the front of the front wall. The ceiling and end wall
are to be plywood at least 3/4 inch (19.1 mm) thick.

36.1.4 For closet installation test, a simulated door is to be placed opposite the back or side of the furnace
that does not contain an air outlet. The simulated door is to be made of 3/4 inch (19.1 mm) thick plywood.
Two ventilating openings are to be provided in the simulated door and be located so that the lower edge
of the lower opening is 6 inches (152 mm) above the floor level of the enclosure and the other so that its
upper edge is 6 inches below the ceiling of the enclosure. The height of each opening is to be one-half
the width. The free area of each of the two openings is to be not more than an area equivalent to 20
percent of the total area of the simulated door. Both openings are to be centered on the vertical center
line of the engt

TUOoutlT.

36.1.5 The v¢
regulator is ok

ntilating openings may be omitted if all the air for combustion and fora barometric draft
tained from the same space exterior to the closet. See 17.3 and 17.4.

of the furnace

36.1.6 For alg
that does not
the back or th

36.1.7 The in
integral inche

36.1.8 The fu
means, if proy
furnace the m

36.1.9 All ext
viewing the fu
to be painted

ove installation test, the enclosure is to be open opposite the back or a side
contain an air-outlet boot, but the walls are to extend at least\¥8 inches (45]
pt side of the furnace.

ferior dimensions of the test enclosures are to be aSvequired to provide the
as selected by the manufacturer for test purposés.

rnace is to be placed on the floor of the test enclosure. The furnace is to be
ided, are to be removed if detachable; orif‘not detachable, are to be adjuste
nimum allowable distance above the flgor.

rnace grille, and all enclosure stirffaces viewing any part of the furnace or thg
flat black. All joints are to be\sealed.

¥ mm) beyond

clearances in

evel. Leveling
d to place the

prior surfaces of the walls through-which a grille or boot extend, the surface ¢f the end wall

b flue pipe are



https://ulnorm.com/api/?name=UL 730 2016.pdf

56 OIL-FIRED WALL FURNACES - UL 730 AUGUST 29, 2003

Figure 36.1
Test structure for extended style wall furnace
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36.2 Chimney connector

36.2.1 The chimney connector is to be the same nominal size as the flue collar or outlet of the furnace.
Galvanized stovepipe not heavier than 0.023 inch (0.58 mm) is to be used.

36.2.2 The clearance between the nearest surfaces of the chimney connector and the walls and ceiling
is to be not less than 9 inches (229 mm) nor more than 18 inches (457 mm) with the following exception:
if the construction of the furnace is such that when installed with the clearances selected by the
manufacturer the clearance between the chimney connector and the interior walls of the test enclosure is
less than 9 inches (229 mm), the test may be conducted with such lesser clearance from the walls with
portions of the wall located within 9 inches (229 mm) of the chimney connector protected in a recognized
manner; in which case directions that such surfaces shall be so protected are to be included in the
instructions fuprishedwith-the—farrace:

36.2.3 A furngice with vertical flue outlet is to be tested with two chimney connector atrangs
I and Ill, ang a furnace with horizontal flue outlets is to be tested with two lehimn
arrangements| Styles Il and lll, as indicated by Figure 36.2 unless the manufacturer elects|
minimum cleafance from the furnace as that obtained when tested with the chimney conng
in accordance with Style | or 1l only.

36.2.4 Wherg the chimney connector pierces the enclosure, an opening’having a diameter
mm) larger than the diameter of the chimney connector is to be catyand the chimney conn
in the opening
least 1/8 inch
surfaces surrg
(50.8 mm) fro

(3.2 mm) thick, placed on the exterior surfacer See Figure 36.3. Tempel
unding the chimney connector are not to be determined at points located lesg
M the outer edge of the annulus.

36.2.5 A bragket for supporting the thermocouple for measuring flue-gas temperature is to
shown by Figlire 36.4(2).

36.2.6 The priimary safety control, if furnished separately for mounting in the chimney conr
located with ifs element in a plane perpendicular to the axis of the flue-gas flow, 6 inc
downstream ffom the flue collar or, if an’elbow is attached directly to the flue collar, 6 incheg
from the downstream end of the elbow. See Figure 36.4(6).

36.2.7 A draft
the test enclo

regulator is to\bé provided for test purposes and located in the chimney con
bure. See Figure 36.4.

36.2.8 Any built-in_draft regulator included as part of the furnace is to be fixed in the po
maximum draft.

bments, Styles
ey connector
to specify the
bctor arranged

8 inches (203
pctor centered

. The annulus thus formed is to be sealed by a firte and heat resistive insulating barrier at

atures on the
than 2 inches

be located as

ector, is to be
hes (152 mm)
s downstream

nector outside

sition allowing

36.2.9 The chimney connector is to be connected to a chimney, stack, or exhaust system capable of

imposing the specified draft.


https://ulnorm.com/api/?name=UL 730 2016.pdf

58 OIL-FIRED WALL FURNACES - UL 730 AUGUST 29, 2003

Figure 36.2
Chimney connector arrangement for alcove and closet installation
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Note: With chimney connector arrangement, Styles | and Il, the horizontal run is to pierce the back or a side wall, whichever is
farthest from the vertical run.
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Figure 36.3
Sealing of annulus around chimney connector
CHIMNEY CONNECTOR

/\O/

FIRE and HEAT RESISTIVE
INSULATING BARRIER

la— 4" — la— 4" e

(102mm) (102mm)

$2586
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Figure 36.4
Chimney connectors — alcove and closet test

Y O

S2589

1. Centerline of tffermocouple.

—

2. Support brackg

3. Draft regulator.

4. Flue collar.

5. Chimney connector, same nominal diameter as flue collar.

6. Chimney connector, same nominal diameter as flue collar. Location of stack element of safety control.

1inch = 25.4 mm
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37 Instrumentation

37.1 Draft

37.1.1 Draftis to be measured by a draft gauge which may be read directly to 0.005 inch (0.10 mm) water
column and which has an accuracy of +0.0025 inch (0.050 mm). A gauge is to be checked for zero

reading at the

beginning and the end of each test.

37.2 Fuel input

37.2.1 The flue input rate to a burner during a test is to be determined by a scale accurate to 0.01 pound
(4.54 g) or a burette capable of the same resultant accuracy.

37.3 Power nLeasurement

37.3.1 The to

37.3.2 An el
be measured.

37.4 Speed measurement

37.4.1 Mechg
mechanism d
stroboscope is

37.5 Tempergture measurement

37.5.1 Tempsdg
Unless otherw

37.5.2 Temp¢q
be measured
of the furnacq
surface at poi
to determine
temperatures.

37.5.3 A ther
thermal contal

fal electrical input to a furnace is to be measured in amperes.

ctrical meter is to have a maximum scale range of not more than 1-1/2 time
The smallest scale division is to be not more than 1/50 of thevmaximum scg

[iven by it. The load imposed by the counter<is not to adversely affect m
recommended for measuring speed of a motor under 1/8 horsepower (94 |

ise indicated, a thermocouple is'to be made of wires not heavier than 24 AW,
37-5.1 revised October 1, 2008

ratures of the simulated*building structure in contact with any portion of the
by thermocouples placed at intervals in rows extending around the top, sidg
and at other paints as deemed necessary. Thermocouples are to be placs
Nts to the sides\ahd above the furnace and on the surface of the ceiling at su
surface temperatures. Thermocouples are to be located at points attain

maogcouple junction and adjacent thermocouple lead wire are to be securely

s the value to
le range.

nical or electronic means are to be used to measure the speed of a imotor or of a

ptor speed. A
V output).

ratures are to be determined by means of a potentiometer and bead-type thermocouples.

G (0.21 mm3).

furnace are to
s, and bottom
bd on the wall
table intervals
ing maximum

held in good

ct\with the surface of the material whose temperature is being measured. |

N mMost cases,

adequate thermal contact will result from securely taping or cementing the thermocouple in place; but
where a metal surface is involved, brazing, soldering, or securing the thermocouple to the metal with a
screw may be necessary.

37.5.4 Thermocouples are to be secured to wood surfaces by staples over insulated portions of the wire
and with the tip held in good thermal contact with the surface by pressure-sensitive tape; except that for
zero clearance, the thermocouples are to be applied to surfaces of the furnace at points of zero clearance.
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37.5.5 Thermocouples are to be attached to surfaces other than as described above, including parts to
be handled by the operator as described in 44.3(d), by being cemented or taped to the surface in a
manner to assure complete thermal contact with the surface.

37.5.6 Temperatures of furnace surfaces which can be contacted as described in 44.3(b) are to be
determined by use of the probe shown in Figure 37.1. For each measurement the probe is to be at the
ambient temperature, and then is to be heated for 15 seconds to approximately the temperature of the
surface under consideration. The probe is then to be applied to the surface under consideration with a 5
pound (22 N) force for 10 seconds. The probe is to be moved from the preheat position to the surface as
quickly as possible, and is to be applied so that the tip will fully contact the surface. The tip is considered
to be the disc and the flat surface of the cork surrounding the disc.

3757 Theﬂl, graSstempetracttre 1S OB tmeaSutret Oy atnermoeCoupPre,—Stutn—=as i - Sta v
inserted into the chimney connector as shown on Figure 37.3. There is to be no draft contrgl between the
furnace and the point where the flue-gas temperature is measured. If a draft control i§ incorporated in the
furnace, it shall be sealed dependably in the position allowing maximum flue-gas. tempergture during all
tests.
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Figure 37.1
Temperature-measuring probe

7/32 X .020 Copper Disc. No. 24 Ga. Rubber Insulated Thermocouple Wire,
Type J Iron-Constantan, Silver Soldered at Outer Face of Disc
11/16 Dio. X 3/4 Cork: ASTM P2117P Med. Grade Gasket Cork

11/16 0.D. X 3/64 Wall X 5/8 Copper Cap Cork Protector
Brass Washers Silver Soldered to Tubing

Calibration Reference Mark Scribed on Shaft
1/4 0.D. Stainless Steel Tubing
1/4 Tubing Ferrule—Positioned to obtain 5 Ibs. 420 Dio. 045 Wi 10 Sorina. Ends Flottened
F t Ref Mark . ia. . ire x 1.0 Spring, Ends Flattene
oree at Teference Mor and Ground, Spring Rate: 20.92 Ibs. /in*
Tube Adapters 3/8 0.0. Aluminum
Iron—Constantan Plug‘ﬁ Wood File Hondle x _\

Iron

L ® ) / / / / / A / .

i ° / / / 0000

l—11/64
Constontan 4-7/8 . 51/64
| *t
6-3/8
- 10 -
} 13
*Dimensions showg above are based on use of the i i ini = S
following purchaspd parts: Marlin No.1060 Iron- (Al dumens.uons shown are i mche’@; Th e wi
Constantan plug Marlin No. 1070 Tube Adapter (1/8 inch = 3.2mm) — = °-|__1/?{5m;°§:'tp§nwc';i:c
No. C420-045-1000 Spring (Associated Spring Corp.) (1 inch = 25.4mm) - =, passe pthrough e
#*This dimension \ill vary so that 5 pound calibration 1 pound-force =-4.45N Sde’
will align with r ferenc)é mark on p?obe shaft. (1 pou ) S holes In cork.

PA150
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Figure 37.2
Standard thermocouple for flue-gas temperature

Figure 37.2 revised October 1, 2008

11/8"
(28.6""")
5/32" MAX.
(4.0mm)
l SILVER SOLDER OR
- WELD JUNCTION:
DO NOT OXIDIZE
| .070" MAX
(1.78mm)
e o0
PATS2 A

1. 20 AWG (0.5] mm?) iron-censtantan, asbestos, or woven-glass-covered thermocouple wires extending from hot junction to
potentiometer or feference junction.

2.1 - Leeds & Nprthrup,Standard 714B, or equal, 1/4 inch (6.4 mm) outside diameter of two-hole porcelain insujator cut to length
and ends beveled on_two sides.

3.1-5/16 inch (7.9 mm) outside diameter by 0.032 inch (0.81 mm) wall tubing. Ream, if necessary, to fit over insulator; then crimp
ends over beveled ends of insulator.

4. 1 — Small wooden handle.

5. 1 — Piece of rubber tubing, approximately 5/16 by 3/32 by 2 inches long (7.9 by 2.4 by 50.8 mm long).

6. In lieu of individual components described in 1, 2, and 3 above, any combination of preassembled parts of tubing, insulators and
thermocouples may be used.
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> D

Figure 37.3
Flue gas thermocouple and support bracket

/ CHIMNEY CONNECTOR

THE

RMOCOUPLE

SUPRORT

— [}— - BRACKE]
lﬂ/

o

1-1/
(28.6

/8”

mm)

S2700

U Section A-A

N~

1 — Thermocouple, 2 — Support bracket
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37.5.8 The m

bead-type the
face of warm

37.5.9 For fugnaces having warm-air Qutlets substantially in a vertical plane, the thermocod
arranged in tw

37.5.10 For W

Figure 37.4
Thermocouple shield for outlet-air temperature

/

S 2622

'rmocouples, not heavier than 24 AWE (0.21 mm?) located 1 inch (25.4 mm)
hir grille or register.

37:5.8 revised October 1, 2008

o horizontal rows logated 2 inches (51 mm) apart vertically.

each horizonfal row. For ‘warm air outlets more than 12 inches (305 mm) in width,

thermocouple
opening width

37.5.11 The
opening, and

aximum outlet-air temperature is to b&‘determined by exploration with pars

arm-air outlets'not'more than 12 inches (305 mm) in width, six thermocoupls

is to be gdded to each row for each additional 2 inches (50.8 mm) or frac

puterthermocouples in each row are to be 1 inch (25.4 mm) inside the bg

llel-connected
from the outer

ples are to be

bs are to be in
bne additional
tion thereof of

undary of the

| N 4l ] + I 1 a ot 4l s 4l |
T UTTCT UTCTTTTUOCUUPIC S AT U DT TVTTTTY SPALTU UTTWTTITT UTCUUTLT] LIICIIIIUboup es.

37.5.12 The thermocouples are to be supported in a rectangular shield as illustrated in Figure 37.4. The
length of the shield is to correspond to the width of the warm-air outlet opening.

37.5.13 The thermocouple assembly is to be moved vertically over the face of the outlet opening to

determine the

maximum indicated temperature.
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37.5.14 For furnaces having warm-air outlets substantially in a vertical plane, the temperature is to be
measured using 12 or more parallel connected thermocouples spaced approximately on 2 inch (50.8 mm)
centers in a shield similar to that illustrated in Figure 37.4.

37.5.15 The inlet-air temperature is to be measured by thermocouples, not heavier than 24 AWG (0.21
mm?) suitably shielded from direct radiation and located as specified in 37.5.16 — 37.5.18.

37.5.15 revised October 1, 2008

37.5.16 For a built-in style furnace the temperature is to be the average as measured by two
thermocouples, each to be placed at a point located 24 inches (610 mm) above the floor of the test
structure, 6 inches (152 mm) horizontally from the outer edge of the side wall, and 6 inches horizontally

from the inner

face of the side wall.

37.5.17 For 4
mm) opposite]

enclosure is t¢ be used.

37.5.18 For 4
ventilating op
placed at a pg
above the flog

38 Initial Test
38.1 General

38.1.1 The fu
35 and 36.

38.1.2 An air;
with a belt-d
approximately
tests describe|

38.1.3 A furnqice equipped with a'device intended for manual change or adjustment by the|

a motor spee
results of the

develop maximum températures or to disclose malfunction.

heater extending into an alcove, a single thermocouple placed centrally(2
the wall furnace towards the alcove opening and 24 inches above-the flg

furnace extending into a closet, the thermocouple is to be placed in the cent
bning into the closet. If no ventilating openings are employedy the thermoc
int 6 inches (152 mm) centrally from the exterior of the claoset door and 24 ing
r of the test structure.

Conditions

nace is to be set up for test in the appropriate enclosure and manner describ

circulating fan, the capacity of'\which is intended to be varied only by the ins
[ive or a motor-speed coptrol, is to be tested with the fan speed adj
rated air delivery is obtained. This adjustment is to be maintained during the
d herein.

I control or a circulating air damper, or the like, the positioning of which ¢
ollowing tests,"is to be tested with the adjustable device in the position or po

38.1.4 If the

the temperature.of the inlet air, the test is to be conducted under conditions which maintg

esults of a furnace test involving the operation of a limit control are likely to

4 inches (610
or of the test

er of the lower
buple is to be
hes (610 mm)

ed in Sections

taller, such as
isted so that
conduct of all

user, such as
puld affect the
Sitions likely to

be affected by

in the inlet-air

temperature b

etween 15.6°C (60°F) and 26.7°C (80°F).

38.1.5 If a furnace is to be equipped with air filters, they are to be in place.

38.1.6 Unless otherwise specified in the paragraphs describing the tests, furnaces are to be tested at the
potentials indicated in Table 38.1.
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Table 38.1
Test voltages

Rated voltage Normal test voltage
110 - 120 120
200 — 208 208
220 — 240 240
254 — 277 277
440 - 480 480
550 — 600 600
Other Rated

38.2 Furnace
38.2.1 The fu
which the bur
not more than

38.3 Furnace

38.3.1 The fu

equipped with mechanical atomizing burner
rnace is to be fired at its rated Btu per hour (W) input, +2 percent, with-a gr
ner is rated. The draft at the flue collar is to be as recommended. by, the mag
0.06 inch (1.52 mm) water column.

equipped with vaporizing burner

Fnace is to be fired at its rated Btu per hour (W) inputi«+2 percent.

ade of fuel for
nufacturer but

38.3.2 No. 1|Fuel oil having a viscosity conforming to Tahle 88.2 is to be used for firjng vaporizing
burners.
Table 38.2
Viscosity for noy 1 Fuel oil
Oil viscpsity Maximum Mean Min{mum
Centistokes at 38°C (100°F) 2.04 1.97 190
Centistokes at 25°C (77°F) 2.44 2.34 224

38.3.3 The fin

38.3.4 The pi
maximum alld
tolerance.

38.3.5 If adju
timing for shu

ng rate at high fire is_to be equivalent to the rated input of the furnace.
ot-fire burning(rate is to be a rate equivalent to the pilot-fire burning rate o

wable setting, of the metering device with No. 1 oil plus the valve manu

Stablesoil shutoff controls are provided, they are to be adjusted to the max
-off

btained at the
acturer’s plus

imum allowed

38.3.6 The depth of ail in the burner under a pooled condition is to be the maximum to be allowed in

production.

38.3.7 The draft at the flue collar is to be as recommended by the manufacturer, which is to be not less
than 0.02 inch (0.51 mm) water column.
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