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INTRODUCTION

1 Scope

1.1 These requirements apply to unvented kerosene-fired room heaters and portable heaters as defined
herein. They are for use with Type 1-K Kerosene, and Synthetic Fuels complying with the Outline of
Investigation for Synthetic Fuels for Listed Kerosene-Fired Portable Heaters and Kerosene-Fired Room
Heaters, Subject 647A, in spaces that are well ventilated to provide the supply of air required for
combustion and to reduce the risk of accumulation of carbon monoxide. These heaters are for attended
or unattended use. These products are required to be equipped with automatic primary safety controls or
to be inherently constructed to prevent abnormal discharge of fuel at the burner in case of ignition failure
or premature flame extinguishment. They are not intended for use under the following conditions:

a) In

b) As

1.2 Requirem

Spaces in which flammable vapors or gases may be present, or

cooking appliances.
1.1 revised April 16, 2010

ents for the installation and use of kerosene-fired room heaters and portab

included in thg Standard for the Installation of Oil-Burning Equipment, NEPA 31 and in codg

BOCA Nation
Mechanical C

1.3 The maxi
for kerosene-f

hl Mechanical Code, the SBCC Standard Mechanical Code, and the ICBO/IA
pde.

mum fuel-input rating for kerosene-fired room heaters is 30,000 Btu per hour (|
red portable heaters is 25,000 Btu per hour, (26.38 MJ).

e heaters are
bs such as the
PMO Uniform

31.65 MJ) and

may include

1.4 These refguirements cover kerosene-fired room heaters and portable heaters that

electrical circyits rated 600 volts or less and arezintended for installation as specified in the National
Electrical Code, NFPA 70.

1.5 Deleted July 27, 2001

2 General

2.1 The term|heater refers to_all)products covered by this standard unless specifically notg

2.1.1 The terin fuel refersito-both Type 1-K Kerosene and Synthetic Fuels for all products @

standard, unlg

ss specifieally noted otherwise.
2.1.1 added November 2, 1998

indicated in 2.3, a component of a product covered by this standard shall ¢

2.2 Except ag

bd otherwise.

overed by this

pmply with the

requirements for that component. See Appendix A for a list of standards covering components used in the

products cove

red by this standard.
2.2 revised July 27, 2001

2.3 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or
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b) Is superseded by a requirement in this standard.

2.3 revised July 27, 2007

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

use.

2.4 revised July 27, 2001

2.5 Specific components are incomplete in construction features or restricted in performance capabilities.
Such components are intended for use only under limited conditions, such as certain temperatures not
exceeding specified limits, and shall be used only under those specific conditions.

2.5 revised July 27, 2001

2.6 Any undal
interpreted as

2.7 Values sf]
approximate i
3 Installation

3.1 A copy 9
heater. These

ed reference 10 a code or standard appearing in the requirements o1 this sia
referring to the latest edition of that code or standard.

2.6 revised July 27, 2001

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

2.7 revised July 27, 2001

And Operating Instructions

instructions are to be used as a guide in thesexamination and test of the h

purpose a prifted edition is not required.

3.2 The instry
adequate for
are not intend

httaining intended installation, mairitedance, and use of the heater. For thos
pd for use with Synthetic Fuels, the'instructions shall indicate that Synthetic

be used with the heater. At least the following-information shall be included:

a) Ini
mater

they s

ial setup and operating (instructions, including minimum clearances to adjace
als while the heater is'in operation. When further actions are required by the

1) Complete-installation of a guard or grille that is folded or telescoped, of
2) Attaeh a guard or grille that is not attached to the heater at the factory,

hall he=completely described in the instructions.

hdard shall be

explanatory or

f the manufacturer's installation and operating.instructions shall be furnished with each

pater. For this

ctions shall include such directions and information as deemed by the manufacturer to be

e heaters that
Fuels shall not

nt flammable
user to:

b) M

thod of :\Hjllcfmnnt of the burner flame with detailed instructions for wick fyp

heaters

specifying that the heater should be operated only at the manufacturer's recommended burner
settings.

c) When the heater is intended only for use with No. 1-K kerosene, instructions to use only
clear or red colored No. 1-K kerosene (see the Specification for Kerosene, ASTM D3699-96).
When the heater is intended for use with either kerosene or synthetic fuel, instructions to use
only clear or red colored No. 1-K kerosene (see the Specification for Kerosene, ASTM D3699-
96) or synthetic fuels for use with kerosene-fired portable heaters. For all heaters, instructions
on how to fill the reservoir.
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cl) Information that the kerosene in the USA is sometimes dyed red due to tax laws and the
red dyed kerosene should be translucent (able to be seen through) and not cloudy.

d) Lighting Instructions — The instructions for heaters equipped with burner mantles that may
require manual adjustment shall include details on how to position the mantle as intended in the
heater and how to seat the mantle after lighting heater.

e) Maintenance — When the burner is of the wick type, the following shall be included:

1) Identification of the manufacturer or private labeler and part number or equivalent of
the recommended replacement wick or wicks.

O\ _Dhaotoilodl + 'H £ ol 1 e + fall .
<) vtialntu miotuLlunio TUT VWILIN TTUTALTITTITTIU Ao TUTTUVV O.

a) Disassembly of the heater to remove old wick.

b) Installation of the replacement wick, including specifigation for the maximum
wick height in millimeters and inches.
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¢) Reassembly of the heater.

d) Instructions for the operator to recheck wick height after reassembly and to
check that the wick adjuster and extinguishing device are operating as intended

before using the heater.

f) The following or equivalent cautionary statement preceded by the word WARNING:

1) Risk of Explosion —

a) Never use any fuel other than the fuels specifically identified
heater. Never use gasoline.

for use in the

g) Th
unver

c) Never fill heater fuel tank in living space. Fill heater tank leutdo
d) Never use heater in areas where flammable vapors'or gas may

e) Never store or transport the fuel in other thah a’metal or plastic
is:

1) Acceptable for use with the ‘specific fuel,
2) Nonred in color,
3) For 1-K Keroseneg,clearly marked, "kerosene,” or
4) Is in the original container for the Synthetic Fuel.
f) Never store fuehin the living space.
2) Due to high surface-temperatures, keep children, clothing, and furniture

3) Risk of Indoor*Air Pollution — Use heater only in well-ventilated areas
breathing prablems should consult a physician before using the heater.

4) Do-notuse heater to heat or boil water or use as a cooking appliance.

e fallowing or equivalent information for provision of combustion and ver

b) Never refill heater fuel tank when heater is operating or still ho{.

DI'S.
be present.

container that

away.

5. People with

tilating air for

ted)heaters: "In a house of typical construction, that is, one that is not of

inusually tight

construction due to heavy insulation and tight seals against air infiltration, an adequate supply of
air for combustion and ventilation is provided through infiltration. However, if the heater is used in
a small room where less than 200 cubic feet (5.7 m3) of air space is provided for each 1000 Btu
per hour of heater rating (considering the maximum burner adjustment), the door(s) to adjacent
room(s) should be kept open or a window to the outside should be opened at least 1 inch (25.4
mm) to guard against potential buildup of indoor air pollution. Do not use the heater in a bathroom
or any other small room with the door closed.”
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h) For a heater that requires further actions by the user to:
1) Attach a disassembled guard or grille, or

2) Complete installation of a guard or grille that is folded or telescoped and is not
provided with an interlock that would prevent heater operation unless the guard or grille
is attached to the heater in its final intended position,

the following or equivalent cautionary statement preceded by the word "CAUTION":
"Risk of burns. Do not operate the heater without the guard or grille completely attached.”

i) Pere Petaits—o 2 5 mengled intervals

for su

Ch service, and instructions for performing the service.

1) The information mentioned in subitems a — g shall be included for all h
applicable.

a) Cleaning of heater combustion surfaces, includifig the burner g
b) Replacement of burner glass chimney wher’cracked or broken
c) Adjustment and replacement of ignitien“device.

d) Cleaning and/or replacement of air filter.

e) Checking operation of external manual shutoff device and tip-o
f) Replacement of battery.

g) Preparation of heater for storage.

paters, as

ass chimney.

ver device.

2) The information mentioned in subitems a and b shall be included for haaters with a
wick type burner,
a) Wick replacement.
b) Wick cleaning.
j) Forla heater provided with a minimum wick stop in accordance with 14.3(a), the following or
equivalent statement preceded by the word "WARNING":
"Risk of indoor air pollution and fire. Do not operate heater at wick setting lower than minimum

wick-stop setting.” [See 3.2(b)]."
Revised 3.2 effective July 27, 2002
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4 Glossary
4.1 For the purpose of this standard, the following definitions apply.

4.2 ANTIFLOODING DEVICE — A primary safety control that causes the fuel flow to be shut off upon a
rise in fuel level or upon receiving excess fuel, and that operates before the unintended discharge of
fuel can occur. A wick, vacuum breaker, or other automatic device may be considered an antiflooding
device.
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4.3 APPLIANCE FLUE - The flue passages within the heater.

4.4 BAFFLE — An object placed in a heater to direct or to retard the flow of air of flue gases.

4.5 BASE — The main supporting frame or structure of an assembly.

4.6 BURNER — A device for the final conveyance of fuel or a mixture of fuel and air to the combustion

zone.

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

4.8 BURNER
in controllable
combustion.

4.9 CASING -
to intense hed

4,10 CATALY
vapor and car

4,11 COMBU
material made
ignite and b
fire-retardant

4,12 COMBU
light. Complet

4.13 COMBU

usually part o

4.14 CONST

delivery to thg

4.15 CONTR
equipment. It

4.16 CONTR
temperature;

t.

ST — A material that speeds the oxidation of hydrocarbons and carbon mono
bon dioxide.

STIBLE MATERIAL — As pertaining to materials~adjacent to or in contact W

WICK TYPE — A burner consisting of a receptacle and wick to which liquid.fy
quantities. The wick carries the fuel to the combustion zone where_Qir is

An enclosure forming the outside of the heater, no parts of whickare likely t

el may be fed
introduced for

b be subjected

ide into water

ith heaters, a

of or having surfaces of wood, compressed ‘paper, plant fibers, or other material that will

lrrn. Such material shall be considered\ias combustible even though
reated, or plastered.

STION — The rapid oxidation of fuel accompanied by the production of hea
STION CHAMBER — The“portion of the heater within which combustion occ
the heat exchanger.

ANT-LEVEL VALVE - A device for maintaining within a reservoir a constant |
burner.

DL — A _device used to regulate the fuel, air, water or electrical supply to
may berautomatic, semiautomatic, or manual.

DL, LIMIT — An automatic safety control responsive to changes in liquid leve

lameproofed,

t, or heat and

b combustion of a fuel is possible only in the presence of an adequate oxygen supply.

irs and that is

evel of fuel for

the controlled

I, pressure, or

for limiting the operation of the controlled equipment.

4.17 CONTROL, PRIMARY SAFETY — The automatic safety control intended to prevent abnormal
discharge of fuel at the burner in case of ignition failure or premature flame extinguishment.

4.18 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 a

heater or in the flue pipe.
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4.19 DEVICE, SAFETY — Automatic controls and interlocks (including relays, switches, and other
auxiliary equipment used in conjunction therewith to form a safety-control system) that are intended to
prevent operation of the controlled equipment that could cause a risk of fire, electric shock, or injury to
persons.

4.20 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-
current rms (42.4 peak or direct current) and supplied by a primary battery or by a standard
Class sforrer-orothertransformredeviee—orby-a—combiratenof-ansfermer and fixed
impedance having output characteristics in compliance with what is required for\aClass 2
transfprmer. A circuit derived from a source of supply classified as a high-voltage ¢ircuit by
cting resistance in series with the supply circuit as a means of limitingithe vgltage and

lated-Limited-Secondary Circuit — A circuit of limited energy ‘derived from an|isolated
dary winding of a transformer having a maximum capacity. of' 1000 volt-amperes and
ircuit secondary-voltage rating not exceeding 1000 volts:
d) Sdfety (Control) Circuit — A circuit involving one or more safety devices.

4,21 EXCES
that which is

AIR — Air that passes through the combustiofn area and the appliance flues| in excess of
eoretically required for complete combustion.

4.22 FLUE GASES - Combustion products and excess air.

4.23 FULL DRAIN — As applied to tanks, a ednstruction in which the tank is emptied throdgh its normal
feed outlet at the bottom of the tank.

4.24 HEATER, CIRCULATING — A roem heater intended to convert energy in the fuel to ¢onvected
heat by the cifculation of air heated\by contact with the heating surfaces.

4.25 HEATER, DIRECT-FIRED — A heater in which combustion products or flue gases ar¢ mixed with
the air being heated.

4.26 HEATER, RADIANT — A heater intended primarily to convert energy in the fuel to ragliant heat,
such as with ¢penings in the outer jacket to permit direct radiation from the heating surfacg.

4.27 HEATER, ROOM - A stationary, self-contained, freestanding, air-heating appliance intended for
installation in the space being heated and not intended for duct connection.

4.28 HEATING SURFACES — All surfaces that transmit heat directly from flame or flue gases to the
medium to be heated.

4.29 KEROSENE — A hydrocarbon oil defined by the Standard Specification for Kerosene, ASTM
D3699-96. Kerosene is either clear or dyed translucent (i.e. not cloudy) red in color.

Revised 4.29 effective July 27, 2002
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4.30 MANUALLY LIGHTED HEATER — A heater in which fuel to the main burner is turned on only by
hand and ignited under supervision.
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4.31 PORTABLE HEATER - A direct-fired heater that:

a) ls

intended to burn kerosene,

b) Is not flue connected,

¢) Can be carried from one location to another,

d) Is self-supporting and self-contained, and

e) Includes either an integral or a removable fuel tank.

4.32 RADIAT,

adjacent obje

4.33 READIL

and inspection.

4.34 SAFETY
safety control

4.35 SUMP (
4.35.1 SYNT

combination W
Kerosene refg

4.36 TANK, (
4.37 TANK, |

4.38 TANK, H
for filling.

4.39 TANK V
by barometric

4.40 TRACEH
may continug

A + ] 1 H=eY Aot L 41
A otaratt parict Ur palritCio Mt lpuotTU UTLWVWWTTTT TTCAatirmy

uce heat transmission by radiation.

Q.

e

Y ACCESSIBLE — Capable of being reached easily and quickly for operatio
SHUT-DOWN - The action of shutting off all fuel and ignition energy to th
or controls, such that restart cannot be accomplished withotit a manual rest

FOUNT) — The receptacle employed with a vacuum¢tank.

HETIC FUEL — A fuel that is the result of a-process consisting of refinin

ith chemical reactions producing a specific liquid fuel meeting the requireme
renced in ASTM D3699-96, Standard Specification for Kerosene.

4.35.1 added Navember 2, 1998
ERAVITY — A fuel tank from which'the fuel is delivered directly to the burner
NTEGRAL — A fuel tank that iS"permanently attached to a heater.
EMOVABLE — A fuel tank that can be separated from a heater, without the
ACUUM — A fueltank that maintains a definite level of fuel in a sump or sim
feed. Fuekis-delivered from the sump to the burner by gravity.

R FLAME"— Small flickers or a trickle of flame at or above the wick of a wick-ty
tonburn due to presence of kerosene vapors after the main burner fla

extinguished.

surfaces and

n, adjustment,

e burner by a
art.

g crude oil in
nts of No. 1-K

by gravity.

use of a tool,

ilar receptacle

pe burner that
me has been

4.41 VALVE, FUEL-CONTROL — An automatically or manually operated device consisting essentially of
a fuel valve for controlling the fuel supply to a burner.

a) Metering (Regulating) Valve — A fuel-control valve for regulating burner input.

b) Safety Valve — A normally closed valve of the On and Off type (without any bypass to the
burner) that is actuated by a primary safety control or by an emergency device.

4.42 VALVE, MANUAL FUEL-SHUTOFF — A manually operated valve in the fuel line for the purpose of
completely turning on or shutting off the fuel supply to the burner.
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CONSTRUCTION

GENERAL

5 Assembly

5.1 Each heater shall include all the essential components necessary for its intended function when
installed as intended.

5.2 The various parts of a heater shall be constructed and assembled in accordance with these
requirements to provide the strength, rigidity, and durability required.

5.3 The vario
on any fuel-hg
Soft-soldered

5.4 The heatd

Exception Ng
wick-type hed
instructions fo

a) Th
acces

b) A
parts,

Exception No
being assemi

Exception No
unassembled,

5.5 If a funct
materials use
removed and

ndling parts if melting of the solder may allow leakage of fuel, except as jndic
joints, where acceptable, shall be made mechanically secure before sglderin

br shall be completely assembled by the manufacturer before shipment from

1: Subassemblies (such as a completely assembled burner or chimne}
ter), minor parts, or accessories may be shipped unassembled with cled
I their assembly in the field, provided that:

e heater cannot be operated without correctly~installing the parts, subd
sories; or

isk of fire or injury to persons is not caused“when the heater is operated wit
subassemblies, or accessories.

2: A tray or subbase that complies with the requirements in 9.2 may be fur
led on the heater.

3: A heater that incorporates a guard or grille may be shipped with the
provided the heater is marked in accordance with 3.2(h).

onal part of a héater is rendered inoperative (nonfunctional) in the factory
[l for shipment'purposes, the packing materials shall be arranged so that th
50 that all essential parts, the function of which is required to comply with the

in this standafd, are fuctional before the heater can be operated.

5.6 A constal

the fuel pipingd.

t-level valve or sump assembly shall be secured in position and mounted ing

all not be used
ated in 20.14.

0.

the factory.

section of a

r and precise

ssemblies, or

hout using the

nished without

guard or grille

by packaging
ey have to be
requirements

lependently of

5.7 A hinge provided for the joining of the upper and lower sections of a portable heater, together with
any latching device, the malfunctioning of which could cause a spillage of fuel or other risk of fire, shall

be:

a) Of

permanently attached and assembled parts, and

b) Resistant to distortion.

A latch shall engage as intended automatically from the weight of the upper section.
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5.8 A bail or carrying handle of a portable heater shall be equivalent in strength and rigidly to steel wire
of 0.162-inch nominal diameter. It shall be provided with a nonflammable handle grip arranged to be not
closer than 1 inch (25.4 mm) to any heating surface when the bail is at rest and not less than 6 inches
(152 mm) from the top of the heater when in the raised position.

5.9 A substantial sheet-metal drip pan or base coated to retard corrosion shall be provided below all
burners to retain drippings and char. It shall be an integral part of the heater and shall be readily
cleanable.

5.10 If a heater includes a mechanism to extinguish the flame in the event the heater is tipped over, the
mechanism shall not include any means external to the heater by which the mechanism can be rendered
ineffective. See 56.1.

511 A door,kuard, or grille that provides access to the burner and that is large enqugl to permit the
burner to fall ut during heater tipover shall:

a) Bel secured in the closed position by a positive means (for examplejby a spring-loaded clip,
quartgr-turn thumbscrew, or the like) and

b) Cdmply with the Burner Access Door Securement Test, Section 55, and with 54.2(d).

If the opening the access door, guard, or grille is necessary for intefided operation, except fgr replacement
or cleaning of|the wick, the latching means shall not require thé/use of tools. A friction-type clip alone is
not acceptably

14

Exception: A heater constructed so that the burner dges’not dislodge from its intended position during
heater tipover need not comply with this requirement;

6 Protection Of Service Personnel
6.1 An uninstilated high-voltage live part®and moving parts that may cause injury to pefsons shall be
located, guarded, or enclosed to reduge-the risk of unintentional contact by personnel performing service

functions that|may have to be performed with the equipment energized.

6.2 Service fynctions that may(have to be performed with the equipment energized includg the following:

(g

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

b) Rgsetting.a-control trip mechanism,

c) Ogerating manual switches, or

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

6.3 The requirement in 6.1 is not applicable to mechanical service functions that are not normally
performed with the equipment energized. Such functions include cleaning and replacement of strainers
and filters.
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6.4 An adjustable or resettable electrical control or manual switching device may be located or oriented
with respect to uninsulated high-voltage live parts so that manipulation of the mechanism for adjustment,
resetting, or operation can be accomplished in the intended direction of access if uninsulated high-voltage
live parts or moving parts likely to cause injury to persons are:

a) Not located in front, in the direction of access, of the mechanism, and
b) Not located within 6 inches (152 mm) on any side or behind the mechanism, unless guarded.
6.5 An electrical control component that may require examination, adjustment, servicing, or maintenance

while energized, excluding voltage measurement except for jacks or terminals specifically intended for that
purpose, shall be located and mounted with respect to other components and with respect to grounded

rviceman to a

metal parts sq
risk of electrig
moving parts.

6.6 Accessibi
that may caus

+ T 1l £ 1 bt [l H £ ' AN 4 |2 ' +lo
At TU 1o ALLTOoOIVIT TUT Tt LAl STTVILT TUTILUUTTO VWWILITUUL OUMJTLLTTY T o

shock from adjacent uninsulated live parts or to a risk of injury to persphs

ity and reduction of the risk of electric shock and unintentional centact with
e injury to persons may be obtained by mounting the control cemponents ir

so that unimp

cabinet and the cover of the control assembly enclosure with the followifg arrangement. (s

a) The components are located with respect to the access, opening in the outer g

the f
plane

b) uUn
within
6 inch
be bo
outsig
consig
in the
comp

c) Th
openi
wiring

d) Ac
other

ded access is provided to each compartment through an access cover or par

thest component in the control assembly is not ‘more than 14 inches (356
of the access opening.

insulated live parts outside the control assembly projected clear space (exce
a control panel) or unguarded moving parts likely to cause injury are located
es (152 mm) from any side of the aceess area. The projected clear space is
LiInded on the sides by the projection’ of the smallest rectangular perimeter s
e edge of the component or‘control enclosure when provided. The a
ered to be bounded on the sides by the projection of the perimeter of the a
outer cabinet to the clesest rectangular perimeter surrounding the outsid
bnent or control enclosure:.

e volume generated by the projected clear space of the control assembly

Ng in the outer ‘cabinet (within the access area) is completely free of obstruct

cess to.the components in the control assembly is not impeded in the directio
components or by wiring in this assembly.

!

from adjacent

moving parts
an assembly
el in the outer
be Figure 6.1):

abinet so that
mm) from the

t for live parts
ot closer than
considered to
irrounding the
Ccess area is
Ccess opening
b edge of the

to the access
ons, including

h of access by

e) Extractor-type fuseholders and snhap switches mounted through the control assembly
enclosure are to be located so that:

1) There is unimpeded access to these components through the access opening in the

outer cabinet, and

2) So that they are not immediately adjacent to uninsulated live parts outs
assembly enclosure, unless guarded. See 6.4.

ide the control

6.7 Components in a low-voltage circuit shall comply with the requirements of 6.5 in their relation to
uninsulated live parts in a high-voltage circuit and to moving parts that may cause injury to persons.
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6.8 The following are not considered to be uninsulated live parts:

a) Coils of controllers;

b) Relays and solenoids;

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

d) Enclosed motor windings;

e) Insulated terminals and splices; and

f) Ins

tacl H
slietivivpn i) pvn

UNINSULATED LIVE PART
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Accessibility and protection from live parts and moving parts
Figure 6.1 revised November 2, 1998

I——A

ACCESS
AREA

RESET S
BUTTON

Iy UNINSULATED LIVE PART A
|~ 6 IN{152 NM) FROM ACCE

|
CONTROL
ENCLOSURE
|

ACCESS OPENIN

\ COMPONENT

[T
%

ad
/7

GUARD

\

/
PROJECTED CLEAR SPACE
(CROSS-HATCHED AREA)

HAZARDOUS MOVING PA
[ 6 IN.(152 MM) FROM A
| (UNLESS GUARDED)

RT AT LEAST
CESS AREA

Lo s



https://ulnorm.com/api/?name=UL 647 2010.pdf

16 UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647 NOVEMBER 2, 1998

6.9 Moving parts that may present a risk of injury to persons, such as fan blades, blower wheels, belts,
and the like, shall be guarded or enclosed so that the minor dimension of any opening will not exceed the
values indicated in 6.10. A part required for guarding shall be secured by means dependent upon tools
for removal unless functioning of the heater requires the part to be in place.

6.10 The distance from an opening to a moving part shall be as specified in Table 6.1, but the minor
dimension of the opening shall not in any case exceed 1 inch (25.4 mm). For an opening having a minor
dimension intermediate between two of the values included in the table, the distance from the opening to
the moving part shall not be 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 than can be inserted through the opening with a force of
5 pounds (22.3 N).

Table 6.1
Distance from opening to moving part

Niinor dimensions of opening & Minimum distance from opening to movirjg part
Inches mm Inches mm
1/4 6.4 1/2 13
3/ 9.5 1-1/2 B3
1/ 12.7 2-12 b4
3/4 19.0 41/2 114
1 25.4 6-1/2 165
a Openings less|than 1/4 inch (6.4 mm) are not to be considered.

6.11 The requirements in 6.9 and 6.10 do not apply.if:

a) a moving part is unlikely to be contacted through the opening because of fixedq components,
includjng baffles, or

b) thg part is made inoperative when exposed, through the use of an interlocking Hevice.

7 Accessibility For Servicing

7.1 A heater |shall be constructed to provide access for cleaning of parts, such as interipr surfaces of
vaporizing buiners, wicksiheating surfaces in contact with combustion products, fuel inlet pipes, and fuel
strainers, withput majer.dismantling of the heater or removal of parts required to be factory-assembled.

7.2 With respectito,7.1, removal of an access panel, burner, cap, plug, or the like, specifically designed
to permit rem@valor replacement for servicing, is not considered major dismantling.

7.3 Accessibility shall be provided for cleaning, inspection, repair, and replacement of all burners and
controls when the heater is installed as intended by the manufacturer. The disposition of parts in the
assembly removed for servicing shall be such that their restoration, following removal, will not necessitate
their realignment to secure their intended relationship with other parts of the assembly. Tools other than
common household tools required for servicing to be performed by the operator shall be provided with the
heater.
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8 Materials

8.1 General

8.1.1 A heater shall be constructed of materials having the necessary strength and durability to provide
intended service of the parts and the assembly. Parts shall not sag, distort, melt, oxidize, or show leakage

of fuel during

any of the tests specified herein.

8.2 Fuel confining parts

8.2.1 A fuel-confining part of a heater or an operating part, if malfunction of the part would allow leakage
of fuel, risk of fire, or prevent a safety device from functioning, shall have the necessary strength,

durability, an
from drawn- 0
Cracking Test

8.2.2 A fuel tg
Tanks, Sectio
by painting, p

8.2.3 To com
not less than

(204.4°C) is t¢ be used if otherwise acceptable for the service:

8.2.4 A mate
determined by

8.3 Polymerid

8.3.1 These
functional par

ICO;O:GI LAV tU fIIC t\.l PIUV;dC ;IItUIIdCd OCIV;\.’C Uf thc palto alld thC aoocmb:y
r machined-brass rod or bar stock shall comply with the 10-Day Moist Ammnid
Section 61A.

8.2.1 revised April 5, 1994
Ink shall comply with the corrosion protection requirements for Integral and Re

h 20. All other fuel-confining parts as mentioned in 8.2.1 shall he protected ag
ating, or other equivalent means.

950°F (510°C) and a tensile strength of not less than 10,000 psi (68.9 N
ial used for gaskets and seals to confing kerosene shall be compatible wit
tests in accordance with Gasket Tests), Section 64.

materials

equirements apply to polymeric materials used to form outer enclosures
s, thermal and acousticalNnsulation, and miscellaneous parts of the heatel

Parts formed
nia Air Stress

emovable Fuel
ninst corrosion

bly with the requirements in 8.2.1, a material having‘a melting point (solidus t¢mperature) of

IPa) at 400°F

N kerosene as

structural or
. They do not

apply to matgrials used as electrical “insulation, nor to small parts, such as control kpobs, buttons,

insulating bus
8.3.2 The acq

8.3.3 Among
material are:

hings, resilient mownts, clamps, and wiring straps.
eptability of polymeric material shall be determined for each application.

the factors. that are taken into consideration when judging the acceptability

a) Fld

bf a polymeric

me’resistance

b) Mechanical strength,

c) Re

sistance to impact,

d) Moisture absorptive properties, and

e) Resistance to distortion at temperatures to which the materials may be subjected under

condit

ions of normal or abnormal usage.

All of these factors are considered with respect to aging. See Table 8.1 for properties to be evaluated

depending on

use of the material.
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8.3.4 A polymeric material that serves as an electrical enclosure or as a guard to reduce the risk of
contact with moving parts that may cause injury to persons shall be evaluated in accordance with the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

8.3.5 A functional part shall not be exposed to temperatures higher than the temperature rating of the
material from which it is formed or fabricated, as established in accordance with the Standard for
Polymeric Materials — Long Term Property Evaluations, UL 746B. The maximum exposure temperature
shall be determined in accordance with the Temperature Test, Section 48.

Table 8.1
Evaluation of properties of polymeric materials

Thermal and
acoustical
Charactefistics to be evaluated Enclosures Sfructural parts insulation Functiopal parts

Flammabilit]
Source of Ignition

Extefnal Yes Yes

Interpal Yes Yes Yes Yes
Heat Deflegtion Yes Yes
Water Absdrption Yes Yes?
Environmerjtal Exposure Yes Yes?
Air Oven Aging Yes Yes
Mechanical

Tendile and Flexural Strength Yes Yes Yes
Izod or Tenpile Impact Strength Yes Yes
Impact Yes Yes
Volume Registivity Yes? Yes? Yes? Yes?
@ when Applicable

8.4 Material designation

8.4.1 Materials are designated with respect to flammability characteristics and are identifi¢d as 5V, V-1,
or V-2; HF-1|or HF-2; B and HBF materials. See the Standard for Tests for Flammaljility of Plastic
Materials for Barts in Deviceg-and Appliances, UL 94.

8.4.1 revised November 2, 1998

8.5 Ignition sgurces

8.5.1 Asusedin 8:6.1—8.6.7, possible ignition sources within the product, in addition to thg burner flame,
are considered 10 be WITIng and any efectrical component, Such as a Switch, refay, transformer, motor
winding, and the like, not enclosed in metal or 5V material.

8.5.1 revised November 2, 1998
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8.6 Material application

8.6.1 A part formed of polymeric material that supports or isolates electrical components, or that is
exposed to ignition sources within the product, shall be of 5V material.

8.6.1 revised November 2, 1998

8.6.2 A polymeric material shall have a flammability rating of V-0, V-1, or V-2. Under the following
conditions:

a) It does not support or isolate electrical components,

b) It is not exposed to ignition sources within the product, or

c) It ig not enclosed in metal as specified in 8.6.7.
8.6.2 revised November 2, 1998

8.6.3 A V-1 material may be used if it is not exposed to ignition sources. Sge*8.6.4 angl 8.6.5. A V-2
material may pe used if, in addition to being isolated from ignition sourcessn the same mgnner as a V-1
material, ther¢ are no flammable materials or openings or both in the enclosure below the V-2 material
within a volume defined by Space A of Figure 8.1.

8.6.3 revised November 2, 1998
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Figure 8.1
Exposure to ignition source

Figure 8.1 revised November 2, 1998
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Space A — Represents the volume below the ignition source determined by a straight line that moves about the ignition source while
remaining at an angle of 5° from the vertical and is always so oriented that the volume is a maximum.

Space B — Represents the volume above the ignition source determined in the same manner as Space A, except that the angle is
30° from the vertical.
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8.6.4 A material located below the ignition source and within Space A of Figure 8.1 may be isolated by
means of a horizontal barrier extending at least to the boundary surface of the space. A material located
above the ignition source and within Space B of Figure 8.1 may be isolated by means of a barrier,
extending at least to the boundary surface of the space, and so located that the minimum distance
between the material and ignition source is 2 inches (50.8 mm) for wiring and 4 inches (102 mm) for
electrical components.

8.6.5 A material located essentially in the vertical plane and adjacent to an ignition source is considered
isolated from the ignition source if it is separated from wiring by a distance of 2 inches (50.8 mm) and from
electrical components by a distance of 4 inches (102 mm). A barrier may be used for isolation provided
the size of the barrier is such that the minimum straight-line distance between the material and ignition
source is 2 inches for wiring and 4 inches for electrical components. See Figure 8.1.

8.6.6 A barrigr used to isolate materials as described by 8.6.4 or 8.6.5 shall be formed.of metal or of a
5V material apd shall be mechanically secured in place.

8.6.6 revised November 2, 1998
8.6.7 The requirements in 8.6.2 — 8.6.5 do not apply to:

a) A polymeric material completely enclosed in metal that is atleast 0.010 inch (0{25 mm) thick,
or

b) A material classed as HB, V-1, V-2, HB-2, or HBFE that is laminated betwgen two metal
surfades if:

1) The thickness of the metal of each.surface is 0.010 inch or more, and

2) The exposed vertical surface ofdhe material has a width of not more thah 3/8 inch (9.5
mm).
8.6.7 revised November 2, 1998

9 Base

9.1 The base|of a heater shall he-constructed of metal or fabricated of other nonflammablg material in a
manner that provides equivalent-strength and durability.

9.2 A subbasg or tray, iffurnished as a separate assembly, shall be arranged for attachmert to the heater
in the intended positionmonly and in a manner that will establish and maintain the intended position of the
heater with reppectto the subbase or the tray.

10 Casing

10.1 The casing or jacket shall be made of steel or material of equivalent strength and durability so that
it is not likely to be damaged by handling in shipment, installation, and use.

10.2 The upper drum or casing of a heater shall be provided with a sufficient number of permanent
openings so that the heater complies with the Combustion Test, Section 43.

11 Radiation Shields
11.1 A radiation shield or liner shall be constructed, formed, and supported so that it can be positioned
as intended and so that it cannot distort or sag in service. A shield or liner shall be protected against

corrosion if its deterioration may cause:

a) Temperatures higher than specified in Table 48.1 when the heater is tested in accordance with
this standard, or


https://ulnorm.com/api/?name=UL 647 2010.pdf

20B UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647 NOVEMBER 2, 1998

No Text on This Page



https://ulnorm.com/api/?name=UL 647 2010.pdf

JANUARY 26, 2000

UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647

21

b) Im

proper combustion as determined by the Combustion Test, Section 43.

Any finish to obtain the required resistance to corrosion shall not be damaged by heat when the heater is
subjected to the performance tests.

11.2 A radiation shield or baffle employed to prevent temperatures in excess of those specified in Table

48.1 shall be:

a) As

sembled as part of the heater, or

b) Constructed so that the heater cannot be assembled for operation without first attaching the
required shield or baffle in its intended position.

12 Primary S

12.1 A heatel
or premature

12.2 A heat¢r equipped with a vaporizing burner may be provided“Wwith a consta

incorporating
maintain a leyj

12.3 The prin
voltage rating
connected to
13 External M
13.1 A heate
The device sh
a knob is not
intended to ex

Exception:
behind a hing

13.2 The exte

14 Burners

hfety Control

shall be equipped with means to limit discharge of fuel at the burner im casq
lame extinguishment.

an automatic shutoff device or with a barometric tank and”sump assembl
el of oil complying with 47.1.

hary input to a safety-control circuit shall be a 2-wire, 1-side grounded sys
of a nominal 120 volts. A switch or protectiverdevice shall be in the cirg
he ungrounded supply conductor.

anual Shutoff Devices

shall be equipped with an external 'manual-shutoff device to extinguish the
all be operable by a motion in'@ne direction, such as pushing a button or lev|
considered to comply with this-requirement. The shutoff device may actuate t
tinguish the burner flame“in‘the event the heater is tipped over (see 5.10).

n a heater equipped-with a vaporizing burner, the manual shutoff device n
bd door.

rnal manual-shutoff device shall be marked as specified in 71.7.
13.2 revised January 26, 2000

of no ignition

nt-level valve
y arranged to

tem, having a

uit electrically

burner flame.
er. Rotation of
e mechanism

ay be located

14.1 A burner shall be of the wick, lighting ring, wickless, or equivalent type that inherently or by use of
a primary safety control will limit the discharge of fuel.

14.2 The wick of a wick-type burner shall be provided with means to maintain its shape, to facilitate even

travel, and for

adjustment.

14.3 A wick-type burner shall be provided with a wick stop to control the wick travel between the
maximum and minimum limits. The wick stop at the minimum limit shall be self-latching. The self-latching

means shall ¢

onsist of either of the following or the equivalent:
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a) A construction requiring at least two different simultaneous or sequenced actions to override
the minimum stop (see 14.4), or

b) A mechanical stop that will not permit operating of the heater below the minimum
recommended burner setting.

Revised 14.3(a) effective August 19, 1994

14.4 A heater that incorporates a minimum wick stop that can be overridden in accordance with 14.3(a)
shall be marked with a warning statement to not operate the heater at lower than the minimum wick stop
setting. See 72.2.

Added 14.4 effective August 19, 1994

14.5 A burne
Exception: A
intended pos
instructing thg

15 Fittings Ar

15.1 Pipe ang
pipe. Unions,

15.2 Tubing i

Shattbe Secured SO that it witt ot twist, Stide, or arop out of posItior.
wick type burner that seats in a well and is engaged by a flange to retain th

tion need not be further secured, provided it is marked with a caution
t it be properly seated each time the heater is used. See 72.3.

Added exception to 14.5 effective August 19, 1994
d Piping

fittings shall be standard full-weight wrought iron of.steel, or iron-pipe size b
f used, shall be the ground-joint type or the equivalent.

hcorporated in the assembly of the heater at'‘the factory shall be arranged

likelihood of Being mechanically damaged, such as by closely following the contour of

Seamless dra]
shall have the

lvn aluminum or copper tubing employed In the fabrication of factory-assemb
wall thickness specified in Table 1.5

e burner in its
ary Sstatement

rass or copper

to reduce the
the assembly.
ed equipment

Table 15.1
Aluminum and copper tubing

Outs|de diameter, Wall thickness, Wall tolerance, plus|or minus
Inches (mm) Inches (mm) Inches (mm)
1/4 (6.35) 0.030 (0.76) 0.0035 (0.89)
5/16 (7°94) 0.030 (0.76) 0.0035 (0.89)
3/8 (9.53) 0.030 (0.76) 0.0035 (0.89)
1/2 (12.70) 0.035 (0.89) 0.0035 (0.89)
5/8 (15.88) 0.040 (1.02) 0.0035 (0.89)
3/4 (19.05) 0.042 (1.07) 0.0035 (0.89)

15.3 Steel tubing of the seamless, brazed, or welded type employed in the fabrication of
factory-assembled equipment shall have a wall thickness of not less than that specified in Table 15.2.
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Table 15.2
Steel tubing
Outside diameter, Minimum wall thickness,
Inches (mm) Inches (mm)
1/4 (6.35) 0.028 (0.71)
5/16 (7.94) 0.028 (0.71)
3/8 (9.53) 0.028 (0.71)
1/2 (12.70) 0.028 (0.71)
5/8 (15.88) 0.035 (0.89)
3/4 (19.05) 0.035 (0.89)
15.4 Steel tulbing used for confinement of kerosene shall be composed of corrosion-résjstant material,

such as stainl

15.5 Flexible
that it is not li

15.6 All pipe
American Sta

15.7 Care sh
internally thre

15.8 Fuel line
15.9 Piping 4|

15.10 An ope
material prior

16 Catalysts

16.1 A cataly

be used withip the temperature rating of the materials.

16.2 A heate

catalyst is renpjoved from the heater.

bss steel, or shall be plated, dipped, coated or otherwise treated to resist-exte

Imetal hose, if used, shall be of a type acceptable for the purpose and be use

ndard for Taper Pipe Threads, unless other acceptable farms of construction

bll be observed to remove webs, shoulders, and Gtheér obstructions from the
hded openings in fittings to permit making tight joints.

nd tubing for fuel lines shall be of size~and arrangement to avoid air traps.

ely to be damaged.

ends and openings in fittings for pipe connections shall¢be”’threaded in ac

shall terminate in a manner that will permitifeady connection to the heater.

rnal corrosion.
d in a manner
cordance with
are provided.

inner ends of

ning into fuel-handling parts shall be covered or encased to prevent entrapce of foreign

fo installation.

5t, if used to eliminate odors caused by heater operation, shall be cleanable,

equipped~with a catalyst shall comply with the Combustion Test, Section

nontoxic, and

43, when the

bliers, wrench,

16.3 A cataly

stshall be field replaceable by use of ordinary tools, such as a screwdriver,

and the like.
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16.4 A catalyst shall be arranged in the heater so that the burner flames will not impinge on the catalyst.
17 Strainers

17.1 A small orifice or other opening in fuel-supply systems likely to become clogged shall be protected
by strainers.

17.2 Individual screening openings of the straining element of a primary strainer shall not be larger than
those of a 50-mesh screen.

17.3 The primary strainer element shall provide at least 1/2 square inch (161.3-mm2) effective area of
screen opening per gallon (3.8 L) of fuel consumed per hour by the burner, but not less than 1 square

inch (645.2-m

17.4 A metal
or less shall b

17.5 A secon
17.3 may be
protected by S

17.6 A prima
fuel line or dig
permanently g

17.7 A float \
strainer of not

18 Stuffing B
18.1 If packin

with the requi
user to adjust

18.2 A stem ¢r part shall havesufficient strength so that it cannot be twisted off or distortg

operation. A g
material only.

18.3 A stuffin
a nut, take-up

N\ bt
) utal.

screen more than 60 mesh shall be made of monel or the equivalent, and o
e made of brass or the equivalent.

used in the fuel line if its openings are considered as orifices” and, when
trainers of finer mesh.

y strainer shall be located to permit the ready removal of the screen withou
turbing any part of the heater assembly. The force/necessary to open the str

istort the assembly as installed on the heater.

alve, metering valve, and automatic regulating and shutoff valve shall be
less than 50 mesh.

DXES
g is used to prevent leakage ef kerosene around a shaft or stem, a stuffing

ements in 18.2 — 18.7 shall"be used if the construction is such that it is ned
or renew the packing to~prevent leakage during intended usage or as wear

fem or part made) of metal subject to corrosion shall engage or seat onto corr

) box shall be provided with a removable, shouldered, unthreaded follower ¢
or-other means for adjusting the gland to maintain pressure on the packing a

ne of 60 mesh

dary strainer (one supplementary to the primary strainer) smallepin area than required by

ised, shall be

t breaking the
ainer shall not

rotected by a

Dox complying
essary for the
DCCUrs.

d by intended

Dsion-resistant

jland and with
5 wear occurs.

18.4 A stuffing box gland shall be made of corrosion-resistant material. The assembly of parts shall be
such as to result in compressing the packing against the stem when the stuffing-box nut or yoke is
tightened.

18.5 Before shipment, a stuffing box shall be fully packed with pliable packing material, the impregnation
of which is not impaired by contact with kerosene.

18.6 The construction shall permit repacking the stuffing box without requiring the assembly to be
dismantled.
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18.7 A manually operated stem shall not back out, nor shall threads of a stem enter a stuffing-box recess,
when the stem is rotated or reciprocated in any allowable manner even though an adjustable packing nut
or other take-up is disengaged.

19 Sumps

19.1 A sump of a heater employing barometric feed shall be made of nonflammable material. The
material used shall be of sufficient thickness and be so formed as to provide strength, rigidity, and

durability equivalent to:

a) Un
b) C

19.2 A sump
not to be sup

19.3 A joint b
of an equivalg

20 Integral an

20.1 A fuel ta|

(7.95 L) maximum. See Tank-Capacity, Section 41.

20.2 A vacuu
nominal, 2.1
an aggregate

20.3 A fuel t4
specified in 2(

20.4 Except ¢
than specified

20.5 The thic

shall be appligd to uncoated surfaces to prevent rusting prior to use.

20.6 The wal
sheet metal s

coated sheet steel not less than 0.042 inch (1.07 mm) thick, or

hall be secured in position and mounted so that the weight of the sumpyand
orted by the fuel piping. See 5.6 and 58.1.

elow the liquid level in a sheet-metal sump shall be mechanically-secured ar
nt construction. See 20.14.

d Removable Fuel Tanks
hk for a portable heater shall have a capacity of notimore than 2 gallons nomir
Im or gravity tank or tanks for a heater shall have a capacity of not more
allons (7.95 L) maximum. A heater shall not be provided with more than tw
capacity in excess of 2 gallons nomipal, 2.1 gallons maximum.

.5 —20.12 and 20.14 shall pe-investigated to determine their acceptability fo

1S specified in 20.3, the ‘thickness of sheet metal employed in a fuel tank sh
in 20.5, 20.6, or 20.12.

ness of uncoated sheet steel shall not be less than 0.042 inch (1.07 mm).

thickness of aluminum-coated steel, galvanized steel, terne sheet, and corr
nallsbe not less than 0.016 inch (0.41 mm) uncoated. Coated sheet shall be ¢

that is, free from_blisters, flux, and uncoated spots visible to the unaided eye.

lh

nk shall be constructed of matéerial acceptable for the purpose. Materials other than those

fuel supply is

d soldered, or

al, 2.1 gallons

an 2 gallons
tanks having

r the purpose.

all not be less

A\ preservative

bsion-resistant
f prime finish,

20.7 Zinc coating on sheet steel shall not be less than Grade G90. Galvanized steel conforming

a) The Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process,
Commercial Quality, ASTM A526-85, or

b) The Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process,
Lock-Forming Quality, ASTM A527-85,

certified as such by the steel mill, as evidenced by a marking on each bundle or roll, ordinarily conforms

to the above.
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20.8 The coating of terne sheet shall not be less than 8 — 12 pounds (3.6 — 5.4 kg) per double base box
[112 sheets, 20 by 28 inches (508 by 711 mm)].

20.9 The coating of aluminum-coated steel sheet shall not be less than 0.5 ounce per square foot (152.8
g/mz) of sheet.

20.10 A material with coatings other than as described in 20.7 — 20.9 may be investigated for equivalency
to Grade G90 zinc-coated steel not less than 0.019 inch (0.48 mm) thick.

20.11 A material having each side differently coated may be used, provided the material complies with
20.10 on the side of the material that is in contact with kerosene. The outside of the fuel tank shall be

provided with

corrosion protection by painting or plating.

20.12 Avacu
and terne she|

20.13 With ref
through the fu

20.14 A joint
secure. A joi
equivalent. Br
the coating o
through solid

20.15 A gravi
shall employ

position on th¢ heater so that it complies with the. Tank Securement Test, Section 45. A va

shall automati

20.16 An inte
the tank is be
fuel level with
filled.

20.17 A vacu
20.18 Atank

flooding at the
intended, or i

Im or a gravity tank made of uncoated sheet steel, aluminum-coated steel, 'gal
et shall be of the full-drain construction.

el outlet at the bottom of the tank.

of a fuel tank shall be locked-seamed, brazed, welded, ‘or Otherwise madsd
nt not continuously brazed or welded shall be thoroughly sweated with
pzing or welding of coated sheets less than 0.0424nch (1.07 mm) thick sh3
surfaces in contact with kerosene when the tafk is full. All connections §
hreaded bosses or fittings mechanically secured:to the tank.

y fuel tank shall be constructed for integrahattachment to the heater. A vacud
A removable tank. In either case, the\tank shall be supported securely ir

cally seal the fuel opening when the tank is lifted from the sump or replaced
gral, gravity fuel tank shall be-provided with a liquid-level indicator readily ob
ng filled, unless the fill ppening is of a shape and size permitting ready obs
n the upper 2 inches (50:8 mm) below the lowest point of overflow while thq
Lim fuel tank shall be equipped with a fuel-level gauge.

that employs a gauge glass or any other fuel-level indicator that, when damag

burner-ar escape of fuel from the tank either when the tank is installed on
insa position in which it may be stored or carried, shall be tested in accord

Vacuum-Tank

vanized steel,

Spect to 20.12 full drain construction is obtained by constructing altank so that it is emptied

mechanically
solder or the
Il not damage
hall be made

m fuel system

the intended
uum fuel tank
nto the sump.

servable while
prvation of the
tank is being

ed, may allow
the heater as
ance with the

Fuel-Indicator-Impact and -Drop Tests, Section 65. If the indicator employs

thermoplastic,

gasket, or other seal materials, the tanks shall also be subjected to the Gasket Tests, Section 64.

20.19 A tank

as described in 20.18 shall be marked as specified in 71.1.

20.20 The top of the fill opening of a tank not equipped with a gauge complying with the requirement in
20.16 shall not be above the level at which fuel will overflow the tank.

20.21 A tank for a portable heater shall be provided with a fill cap that effectively closes the fill opening
in accordance with 54.8 and 54.9. The fill cap shall be attached to the heater by a chain or equivalent
means.
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20.22 A gravity tank shall permit ready filling by the user without the user’s having to reach over the
heater and in a manner that will reduce the likelihood of spillage of fuel.

21 Guards and Grilles

21.1 Except as specified in 21.2, a heater surface that attains a temperature higher than 50°C (90°F)
above ambient shall be protected by a guard or grille to reduce the risk of unintentional contact with the
surface. To determine the surface temperatures, the heater is to be tested as described in 49.2(a),(b) or
(c), as appropriate for the type of heater. A heater provided with a guard or grille as specified in 21.2 —
21.10 is acceptable. The applicable requirements for a guard or grille are determined in accordance with
Figure 21.1. The path on the flow chart that matches the heater construction is to be selected.

21 3.
4= S

21.2 The fO”C VV;IIu QUII‘G\JCO Al Id palto Uf thU hCatUl IIUUd IIUt \,ump:y vv;th
a) A guard or grille that complies with the requirements in 21.3, 21.6, or 21.7.

b) A purner extension, such as a small handle for manipulation of the ‘burner during lighting,
provided:

1) The operating instructions furnished with the heater 8o not require manipulation of the
burner extension during heater operation, and

2) The burner extension is recessed a minimum of 1/2 inch (12.7 mm) behind the
opening in the guard or grille. The opening formanipulation of the burner gxtension shall
not be higher than 1-1/2 inches (38.1 mm) for‘a width of 3 inches (76.2 mm) unless larger
openings are acceptable in accordance~with Table 21.1, 21.2, or 21.3, as|applicable for
the construction of the guard or grilles

c) A burner access door having a surfaee area less than 100 cm?, if the door (excjuding handle)
is recg¢ssed a minimum of 1/2 inch behind an opening in a guard or grille.

d) Partions of a heater that function as a reflector, incidental surfaces such gds edges of a
reflecfor, members of a guard“er grille greater than 3.6 mm in diameter, and the lie, that

1) Are recesseéd)a minimum of 1/2 inch from the external surface of a guard or grille that
complies with_the requirements in 21.3, 21.6, or 21.7, or

2) Cannot be contacted by a 3/4-inch (19.1-mm) diameter hemispherically tipped probe.
e) Gdard.orgrille supports formed of wire greater than 3.6 mm diameter that attach the guard or

grille [oxthe heater, and that are essentially perpendicular to and located behing the external
surface of a guard or grille that complies with the requirements in 21.3, 21.6, or 21.7.

f) A handle, knob, button, or the like, and adjacent surfaces shall comply with the temperature
limits specified in note g to Table 48.1.

g) A bail handle and its integral parts that comply with the requirements in 5.8.
h) A forced air outlet opening in an essentially vertical surface provided:
1) The heater cannot be operated without the fan in operation, and

2) The average outlet air temperature does not exceed 121°C (250°F). See 39.2.9.
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Figure 21.1
Determination of applicable guard and grille requirements
KEROSENE HEATER SURFACE EXCEEDING
A TEMPERATURE RISE OF 50°C (90°F) ABOVE
AMBIENT (SEE 21.1 FOR EXCEPTIONS)
Provided
with effec—
tive barrier (see
Yes 21.1) or cabi— No .
net surface be—
tween guard or
grille and
burner ?
Guard Guard
or grille or grille
constructed constructed
Yes of wire having a maxi— Yes of wire having a maxi— No
mum diameter mum diametéer
of 3.6 mm of 3.6 mm
(9/64 inch) ? (9/64 inch) [?
Go|to Go to
2113 21.6
Gugrd Guord
or drille No Yes or grille No
compligs with complies with
Talple Table
21,1 2 21.2 ?
Go to Go to
21.8 21.8
to 21.10 to 21.10
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Table 21.1

Spacings for guard or grille from hot surface

Barrier or cabinet surface temperature

Minimum spacing from outer surface
of guard or grille to hot surface of
barrier or heater cabinet, inches (mm)

Maximum minor dimension of opening
in guard or grille inches (mm)

Spacings for guard or grille from burner

rise
Greater than 50 to 96°C (90 to 173°F) 1 (25.4) 1 (25.4)
Greater than 96 to 152°C (173 to 274°F) 2 (50.8) 2 (50.8)
Greater than 152°C (274°F) 3(76.2) 3(76.2)
rape 212

(mm)

Minor Dimensipns of opening in guard or grille

@ inches

Minimum acceptable spacing from ‘outer surfage of guard
or grille to burner, inches (mm)

1 (25.4) or less

2 (50.8)
3(76.2)

2-1/2,(63.5) on sides
3\76.2) on top
4-1/2 (114.0)
6-1/2 (165.0)

@ For an openin
burner shall not
table.

j having a minor dimension intermediate between two of the values specified in the table, the s
be less than that determined by interpolation between the gorresponding values in the right-han

pacing to the
[d column of the



https://ulnorm.com/api/?name=UL 647 2010.pdf

30 UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647 MAY 3, 1993
Table 21.3
Guard or grille minor opening dimension
Spacing from outer surface of guard or grille to burner or
hot surface & Minor dimension of opening in guard or grille
Inches (mm) Inches (mm)
1/2 (12.7) 1/2 (12.7)
1-1/2 (38.1) 3/4 (19.1)
2-1/2 (63.5) 1 (25.4)
4-1/2 (114.0) 2 (50.8)
6-1/2 or greater (165.0) or greater 3 (76.2)
& A distance lesp , face
intermediate betjveen two of the values specified in the table, the minor dimension of the opening shall not be l¢ss than that
determined by injterpolation between the corresponding values in the right hand column of the table.

21.3 A kerosq
from wire with
surface betwg
21.7. The gual
guard or grill
temperature r
guard or grille

21.4 With refq

a) Cd
like;

b) M¢

c) Lo
throug
Such

For ar
from t
flame
3inch
sides

21.5 The bar

ne heater or section of a kerosene heater that is provided with a gbard or gri
a maximum diameter of 3.6 mm and that has an effective bartief (see 21.4
en the burner and the guard or grille shall comply with the fequirements in
rd or grille shall be located to provide the minimum clearances from the outer
b to the hot surface of the heater barrier or cabinet(based on the barr

members shall not exceed the applicable dimension/specified in Table 21.1
brence to 21.3 and Figure 21.1, an effective barrier is one that is:

nstructed of heat and corrosion-resistant.material, such as metal, glass, po

chanically attached to the heaterycabinet; and

Cated to prevent straight-line’ access to any portion of the burner or burner
h any opening or openings that may be provided for products of combustion 3
AN opening or openings shall not permit passage of a 1/2-inch (12.7 -mm) d
opening that has-asmajor dimension exceeding 1/4 inch (6.4 mm), the straigh
he outer surface ofthe guard or grille through the opening to any part of the by
shall not be less than 2-1/2 inches (63.5 mm) on the sides of the heater ang
es (76.2 mm) on the top of the heater. Metal screen or wire mesh may be us

ier'shall have strength to resist damage to the extent that it would no longe

le constructed
) or a cabinet
Table 21.1 or
surface of the
er or cabinet

se specified in Table 21.1. In addition, the minor didension of the opening between the

rcelain, or the

flame, except
nd ventilation.
lameter probe.
t-line distance
rner or burner

not less than
ed only on the

of the neater provided the openings in the screen or wire mesh do not exceed 1/4 inch.

I serve as an

effective barri

eT T accordance with 2 4whermtheheater Ts—subjectedtothefirst tipover

tank in any direction in accordance with 54.4.

est with a full
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21.6 A kerosene heater or section of a kerosene heater that is provided with a guard or grille constructed
from wire a maximum diameter of 3.6 mm and that does not have an effective barrier (see 21.4) or a
cabinet surface between the burner and the guard or grille shall comply with the requirements in Table
21.2 or 21.7. The guard or grille shall be located to provide the minimum clearances from the outer surface
of the guard or grille to the burner based on the minor dimension of the opening specified in Table 21.2.

21.7 The temperature rise on a guard or grille constructed of wire having a diameter of 3.6 mm or less
that does not comply with the requirements in 21.3 and Table 21.1 or in 21.6 and Table 21.2, as
applicable, shall not exceed 65°C (117°F) above ambient. The temperature rise on a guard or grille
constructed of wire having a diameter of more than 3.6 mm shall not exceed 50°C (90°F) above ambient.
Three samples of the heater are to be tested in accordance with 49.2 to determine that these temperature
rises are not exceeded. In addition, the minor dimension of the opening between the guard or grille
members shatft bte—243-F of the guard

+ il L N PN H H Fiadl I
' TIUU TALUUTTU UITT GPPII\.’QUIC UmnrieTionunl OHC\.’IIICU mr Tavic 1L.9 1TUIl
or grille to the

burner or hot surface.

+la dict
aIc Urotariyy

21.8 Thermod
outside surfag
the temperatu
or equivalent

21.9 The gual

ouples used to measure the temperature of a guard or grille are to’be s
e of the guard or grille by brazing, soldering, or welding. Thermogouples ust
re of other surfaces are to be secured by brazing, soldering, welding, epoxy
means that maintain thermal contact with the surface.

rd or grille referenced in 21.3, 21.6, and 21.7 shall be_ positively secured to th

ecured to the
bd to measure
cement, tape,

e heater such

as by:

a) Screws, rivets, or welding, or
b) Be
or by
factor

P use of a tool
le that is not

ng engaged in slots so that the guard orgrille cannot be removed without th
permanent bending and distortion of\the guard or grille. A guard or gri
-attached is acceptable provided:

1) The guard or grille is shipped in the same carton as the heater.

2) All guard or grille~-mounting brackets are factory-mounted on the heater and all
necessary hardware, is-provided in the same shipping carton as the heater.
3) The guard (©r) grille can be assembled with simple tools (for examplg, screwdriver,
pliers, and the like).

4) The\guard or grille assembly affords simple assembly with a few sepa
practieable. [To facilitate field assembly, three pieces (excluding attaching
lessrare recommended.]

rate pieces as
hardware) or

5) A guard or grille that is partially attached to the heater and is folded or telescoped is
capable of being locked into its final intended position, and the heater is marked in
accordance with 72.8 unless the heater is provided with an interlock that would prevent
heater operation if the guard or grille is not locked in its final intended position.
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6) A heater that does not have factory-attached guards or grilles is pr

ovided with a

marking complying with 72.6 unless the heater is provided with an interlock that would
prevent heater operation if all pieces comprising the guard or grille are not attached to the

heater in their final intended position.

7) Installation instructions for the guard or grille, as required by 3.2(a), are provided.

Exception: A guard or grille that is intended to provide access to controls, adjustments, fuel tanks, or
other mechanisms that may need to be periodically manipulated may be secured by hinging or in an
equivalent manner on one side if the opposite side has a catch mechanism that will retain the guard or
grille in a closed position when access is not required. A guard or grille providing direct access to a burner
may be provided with a hinge that permits hand removal of the guard or grille while in the unlatched

position.
21.10 A guar
22 Valves
22.1 Afuel-rg

rate in excess
of fire.

i or grille as described in 21.3, 21.6, and 21.7 shall not interfere with the, ca

gulating device, when adjusted to its maximum allowable setting, shall not psg

22.2 The means, if used, for limiting the maximum setting of a‘regulating device shall not

to the outside
than common

22.3 A fuel-m

22.4 Avalve

and shall be sealed with hard solder or the equivalent, or shall be of a type
household tools to increase the flow beyond the intended maximum.

etering valve shall not require more than ‘one and one-half turns to open it fy

controlling the supply of fuel to a bukner shall be of the needle type or the equ

maintain a cofstant flow of fuel when opened;‘and operation shall not enlarge the orifice to

would increas

225 Aplugo
to the exterion]

22.6 Aplugo
a handle assqg

22.7 A petco
room.

b fuel flow.

[ rotating-disc type valve;-employing the bearing surface of the plug or disc as
of the valve body,.shall not be used in kerosene lines.

[ rotating-disc type valve used in a fuel supply line as a shutoff device shall be
mbly clearly-designating the shutoff position of the valve.

k or_valve shall not be used that, when open, permits the discharge of ker

rying handle.

rmit a burning

of that determined by test in accordance with these requirements as not pre¢senting a risk

be accessible
equiring other

y.
valent. It shall
the extent that
the liquid seal

provided with

bsene into the

23 Cord-Connected Units

23.1 A heater intended for cord connection to the power supply shall be provided with a flexible cord and
attachment plug of the grounding type, and of the type, voltage rating, ampacity, and current rating
consistent with the rating and intended application of the heater.

23.2 The marked current rating of a cord-connected heater shall not exceed the current rating of the
attachment plug.
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23.3 A cord-connected heater shall employ a grounding-type attachment plug that complies with the
ANSI/NEMA designations in Table 23.1.

Table 23.1
Attachment plugs

Attachment-plug rating, amperes, volts ANSI/NEMA designation a
15, 125 5-15P
20, 125 5-20P
15, 250 6-15P
20, 250 6-20P

2 As part of the

Standard for Wiring Devices — Dimensional Requirements, ANSI/NEMA WD6-1988.

23.4 A cord-

nnected heater shall employ Type SJ, SJO, SJT, or SJITO power-supply,cer

at a voltage not less than the rated voltage of the heater. The ampacity of the cord.as s

National Elec

23.5 The leng
(2.13 m). The
attachment pl

23.6 The pow
not be transm

ical Code, ANSI/NFPA 70-1999, shall not be less than that required by the
23.4 revised January 26, 2000

th of a power supply cord shall not be less than 6 feet (1.82)m) and not md
length is to be measured between the point at which the. cord exists the H

ig.

er-supply cord shall be provided with a strain-relief means so that a stress 0
itted to terminals, splices, or internal wiring. Jf ‘@ metallic cord grip is provid

contact uninsiilated live parts or reduce spacings within the*enclosure if the cord is move

cord shall not
Section 60.

23.7 The edg
shall be smoo
The power-su

24 Grounding

24.1 The gro
ground all exg

24.2 A solder
not be used f
grounding wir

be subject to damage by moving parts.ifiit can be moved inward. See Stra

es of the entry hole for th epower=supply cord, including the cord entry hole
h and rounded, and without bufts; fins or sharp edges that may damage the @
bply cord shall be routed tocprevent damage to the cord insulation.

inding conductok_of a cord-connected heater shall be connected to the he
osed dead metal parts that are likely to become energized.

ng lug, apush-in, screwless connector, or quick-connect or similar friction-fit g
br the-grounding terminal intended for the connection of field-supply connect
b inNa/supply cord.

I rated for use
pbecified in the
heater.

re than 7 feet
eater and the

n the cord will
bd, it shall not
d inward. The
in-Relief Test,

in a bushing,

ord insulation.

bater so as to

onnector shall
ons or for the

24.3 On a cord-connected heater, the grounding conductor of the flexible cord shall be finished with a
continuous green color or with a continuous green color with one or more yellow stripes, and no other
conductor shall be so identified. The grounding conductor shall be secured to the frame or enclosure of
the heater by a positive means, see Bonding for Grounding, Section 27, that is not likely to be removed
during any servicing operation not involving the power-supply cord. The grounding conductor shall be
connected to the grounding blade of the attachment plug.

24.4 The continuity of the grounding system of the heater shall not rely on the dimensional integrity of

nonmetallic m

aterial.
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25 Internal Wiring
25.1 General

25.1.1 The wiring of high- and low-voltage safety-control circuits shall comply with the requirements in this
section.

25.1.2 Wiring shall be done with insulated conductors having the current-carrying capacity, voltage, and
temperature ratings consistent with their use. A conductor other than an integral part of a component shall

not be smaller than 18 AWG (0.82 mm?).

25.1.3 The wjr

is not assem
and be arran
showing the

25.1.4 If insul
wiring shall b
factory-locate

25.2 Methodqg

25.2.1 Electri
that the part n
to be disconn
a part that fur
nozzle assem
part by mean
such part sha

25.2.2 Condu
enclosure, or

25.2.3 Group
in 25.2.2.

25.2.4 Flexibl
not apply to p

25.1.2 revised April 16, 2010

led and wired at the factory, such wiring shall be furnished as a harness wi
ed to facilitate attachment when the heater is assembled; in which casé a pid
act arrangement of the wiring shall be included with each heater.

ted conductors rated for use at temperatures in excess of 140°F{60°C) are
furnished as part of the assembly. The devices to be conneeted by such
on the equipment.

cal wiring to a part that must be moved for maintenance and servicing shall b
hay be moved without breaking soldered connections or disconnecting condd
bcted from terminals of such a part shall tefminate in eyelets or conductors.

ctions also as an access plate or cover, such as a transformer closing the
bly, is not readily detachable, then-the assembly shall include provision for §
5 other than the wiring when the part is moved for servicing. Any allowable
| not stress the wiring.

ctors shall be enclosed within conduit, electrical metallic tubing, metal race
metal-clad cable, exceptas indicated by 25.2.13 and 25.2.14.

A of Table 25.1 ingludes some wiring materials acceptable for use if enclosd

25.2.3 revised January 26, 2000

e metal-eonduit shall not be smaller than nominal 3/8-inch electrical trade s
hrts\of ‘components, such as conduit protecting flame sensor leads.

r. If the heater
h each heater
torial diagram

required, such
viring shall be

e arranged so
it. Conductors
f the wiring to
access to the
upport of that
movement of

vay, electrical

d as specified

ze. This does

25.2.5 Flexible metal conduit shall be mechanically secured at intervals not exceeding 4-1/2 feet (1.4 m)
and within 12 inches (0.3 m) on each side of every junction box except for lengths not over 36 inches (0.9
m) where flexibility is necessary.

25.2.6 All splices and connections shall be mechanically secure and bonded electrically. A soldered
connection shall be made mechanically secure before being soldered if breaking or loosening of the
connection may result in the risk of fire or electric shock.
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25.2.7 A splice shall be provided with insulation equivalent to that required for the wires involved if
permanence of spacing between the splice and other metal parts is not inherent in the construction.

25.2.8 A splicing device, such as a fixture-type splicing connector or pressure wire connector, may be
employed if it has insulation rated for the voltage to which it is subjected. Thermoplastic tape wrapped
over a sharp edge is not acceptable.

Table 25.1
Typical wiring materials

Table 25.1 revised April 16, 2010

Group Type of wire, cord, cable, or Wire size Insulation thickness
appliance wirnng material with
insulation thickness at the 5
right corresponding to wire AWG mm Inch mm
sizes indicated
10 and smaller 5.3 2/64 0.8
8 8.4 3/64 1.2
FFH-2, MTW, PF, PFF, PGF, 6 13.3 4/64 1.6
PGFF, RFH-2, RFHH-2, RFHH-3, 4 21.2 4164 16
RH, RHH, RHW, RUH, RUW, 3 26.7 4/64 1.6
A SF-2, SFF-2, TF, TFF, TEN, 2 336 4/64 1.6
TFFEN, THW, THW-MTW, THWN, 1 42.4 5/64 20
TW, XHHW, or thermoplastic / ’
appliance wiring material. 10 53.5 5/64 2.0
2/0 67.4 5/64 2.0
3/0 85.0 5/64 2.0
4/0, 107.2 5/64 2.0
18 0.82 4/64 1.6
S, SE, SJ, SJO, SJOO, SJT, 16 13 4164 1.6
SJTO, SJTOO, SO, SO0, ST, 14 21 5/64 2.0
B STO, STOO, or appliance wiring 12 3.3 5/64 2.0
material W_lth thermoplastlc or 10 53 5/64 2.0
neoprene insulation.
8 8.4 6/64 2.4
6 13.3 8/64 3.2
Note: Thermoplgstic wiring materials;’as referenced in Group A, with insulation thickness of 1/32 inch (0.8 mm) for 16 or 18
AWG and 3/64 ipch (1.2 mm).foril4, 12, 10, or 8 AWG are considered equivalent to the wiring material referenged in Group B,
when the condugtors are covered with 1/32 inch wall thickness thermoplastic insulating tubing of a type acceptaple for the
purpose from the¢ standpoint’of dielectric properties, heat resistance, moisture resistance, and flammability.
25.2.9 A splide.shdll be located, enclosed, and supported so that it is not subject to damagg as the result
of flexing, motion, or vibration.

25.2.10 A splice is considered to be adequately enclosed if installed in a junction box, control box, or
other enclosed compartment in which high-voltage wiring materials, as specified in Group A of Table 25.1,
are employed. Splices in enclosed heater compartments are to be secured to a fixed member in the
compartment so that they are not subject to movement or damage during servicing.
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25.2.11 At all points where conduit or metal tubing terminates, the conductors shall be protected from
abrasion. If metal-clad cable is used, an insulating bushing or its equivalent shall be provided between the
conductors and the armor.

25.2.12 A wireway shall be such that the interconnection of sections and fittings will provide a rigid
mechanical assembly and provide the required electrical conductivity. The interior of the wireway shall be
free from burrs and sharp corners or edges that may cause damage to the insulation on wires.

25.2.13 All wiring shall be supported and routed to reduce the risk of damage from sharp edges or
moving parts.

25.2.14 Factory wiring involving a potential of not more than 300 volts between parts attached to the

Same assem _)’ vv;th A PICdCtUIIII;IIUd fIACd IC:atIUIIOhI'J Uf U t\.l thC Uthcl |||a_y bC d\JIIU VV; h Type SO Or
ST cord, if alljof the conditions specified in items (a) — (c) are met:
a) It ip not practical to do the wiring in accordance with 25.2.2.
b) The cord is not required to be bent, twisted, or otherwise displaced during routing maintenance
and service.
c) Thg length of cord exterior to the heater enclosure is not more than 4 inches {102 mm) and
strain|relief is provided.
25.2.15 Cord$ or appliance wiring material as referenced inGroup B of Table 25.1 may he employed if

the wiring is &

a) Th
the w

b) O
inch (
diame

c) Op
are pl
wiring
confin
The Ig
the cq
shall

nclosed by a heater casing complying with itéris (a) — (d):

Pre 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 of the trough @

enings in other than the bottord.will not permit entrance of a rod having a d
12.7 mm) and openings for>such items as pipe or conduit are not more th
ter larger than the objectthat will be installed through the opening.

enings are not closerithan 6 inches (152 mm) to the wiring unless metallic bar
pced between the'wiring and the openings. Louvered openings of a kind th
from mechanical damage from outside the compartment and that are form
ing an electrical disturbance to within the compartment are exempt from thi
uvers shall"be of a drawn metal of a form to completely obscure viewing of th

located under
r channel.

iameter of 1/2
Aan 1/2 inch in

riers or baffles
at protect the
bd to assist in
5 requirement.
e wiring within

mpartment when viewed from the horizontal outside the compartment, and
be docated so that an object falling vertically cannot enter the compartme

louvered_opening.

the openings

Tt through the

d) Flammable material, other than electrical insulation, located within the casing or compartment
is separated from such wiring material, and the material is as specified in 25.2.15. An air filter may
be employed within the enclosure.

25.2.16 With reference to 25.2.14(d), plastic materials shall be designed as Type V-0, V-1, V-2, 5V, HF-1,
or HF-2 in accordance with the Standard for Flammability of Plastic Materials for Parts in Devices and

Appliances, U

L 94. Other nonmetallic materials shall have equivalent characteristics.
25.2.16 revised November 2, 1998
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25.2.17 Cords and other wiring material complying with the requirements in 25.2.14 and 25.2.21 shall be
arranged to reduce the likelihood of damage, such as by closely following surfaces, and shall be
supported. Strain relief, where required, shall be provided.

25.2.18 A hole in a wall or partition through which insulated wires or cords pass and on which they may
bear shall be provided with smooth rounded bushings or surfaces to prevent abrasion of the insulation.
Bushings, if required, shall be ceramic, phenolic, cold-molded composition, fiber, or equivalent material.

25.2.19 A fiber bushing shall not be less than 3/64 inch (1.2 mm) thick, shall be located so that it will not
be exposed to moisture, and shall not be employed where it will be subjected to a temperature higher than
194°F (90°C) under intended operating conditions.

25.2.20 To prev T a-trste ofttrg, extrusion, or

both of the m¢tal around the opening, or the insertion of a grommet complying with 25,51

25.2.21 Factqry wiring of a low-voltage safety circuit may be done with SP-2 cardhavin
insulation, SP|T-2 cord or appliance wiring material having neoprene, thermaoplastic, or e
insulation of gquivalent thickness, if such wiring is located in a cavity or compartment of &
shielded.

26 Separation of Circuits
26.1 Unless provided with insulation for the highest voltage ifvolved, insulated conductd

internal wiring circuits shall be separated by barriers or shall be segregated, and shd
separated or pegregated from uninsulated live parts connected to different circuits or op

7.

y all-neoprene
gually durable
heater and is

rs of different
ll also be so
posite-polarity

parts of the same circuit.

26.2 Segregd
means that pr

tion of insulated conductors may. e *accomplished by clamping, routing,
pvides separation from insulated eruninsulated live parts of a different circui

or equivalent
[.

27 Bonding for Grounding

27.1 An expg
the user or by
be electrically

sed or accessible dead metal part that may become energized and may be
service personnel. during service operations performed when the heater is €
connected to a point of connection of an equipment ground.

contacted by
nergized shall

27.2 Except g
and mounting
interconnectin
user or servic

motor frames,
components,
htacted by the

s indicated«n27.3, uninsulated metal parts of cabinets, electrical enclosures,

brackets;—controller mounting brackets, capacitors and other electrical
p tubing-and piping valves shall be bonded for grounding if they may be co
bman.

27.3 Metal parts, as described below, need not be grounded:

a) Adhesive-attached metal-foil markings, screws, handles, or parts that are located on the
outside of enclosures or cabinets and isolated from electrical components or wiring by grounded
metal parts.
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b) Isolated metal parts, such as magnet frames and armatures, and small assembly screws that
are separated from wiring and uninsulated live parts.

c) A panel or cover that does not enclose uninsulated live parts if insulated parts and wiring are
separated from the panel or cover.

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

27.4 A component, such as a switch, likely to become separated from its intended grounding means for
purposes of testing or adjustment while the equipment is energized, is to be provided with a grounding

conductor not
27.5 A splice

27.6 Metal-to
grounding if @

27.7 A sepal
Ferrous-metal
plating, or eqy

a) Be
outer

b) Ng
groun
replad

27.8 The bo
connection, o
than 850°F (4
vitreous enan

27.9 A conndg
acceptable if
device and if
thermal degral
in its intended

PTRTI £, . H
ICqUIIIIIu TCImmovar 7UT ouvll OoCTTVIUT,
shall not be employed in wire conductors used for bonding.

metal hinge bearing members may be considered as a mean$,for bondi
multiple bearing-pin type (piano type) hinge is employed.

ate bonding conductor shall be of material rated for us€ as an electrig
parts in the grounding path shall be protected against.corrosion be enamelin
ivalent means. A separate bonding conductor or strapshall:

protected from mechanical damage, such as by being located within the g
enclosure or frame, and

t be secured by a removable fasteper-used for any purpose other tha
ing unless the bonding conductorwould not ordinarily be omitted after,
ement of the fastener.

ding shall be by a positive-means, such as by clamping, riveting, bolte
by welding, soldering, of'brazing with materials having a softening or meltir]
54.4°C). The bonding connection shall penetrate nonconductive coatings, su
el.

ction that depends upon the clamping action exerted by rubber or similg
t complies with' 27.11 under any degree of compression permitted by a var
the results-are still acceptable after exposure to the effects of oil, grease,
Hation‘that are likely to occur in service. A clamping device shall be arranged f
position following disassembly or removal for maintenance purposes.

ng a door for

al conductor.
j, galvanizing,

onfines of the

n bonding for
removal and

d or screwed
g point higher
ch as paint or

r materials is
able clamping
moisture, and
or reassembly

27.10 If bond

engage the bonding system to metal.

ng depends on screw threads, two or more screws or two full threads of a single screw shall

27.11 If the adequacy of a bonding connection cannot be determined by examination, or if a bonding
conductor is smaller than required by 27.12 and 27.13, it shall be acceptable if the connecting means
does not open:

a) When carrying for the time specified in Table 27.1 twice the current equal to the rating of the
branch-circuit overcurrent device required to protect the equipment, and

b) Du

ring a short-circuit test in series with a fuse of the intended rating.
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27.12 The size of a conductor or strap employed to bond an electrical enclosure or motor frame shall be
based on the rating of the branch-circuit overcurrent device to which the equipment will be connected.
Except as specified in 27.11, the size of the conductor or strap shall be in accordance with Table 27.2.

Table 27.1
Duration of current flow, bonding-conductor test

Rating of overcurrent protection device, amperes Minimum duration of current flow, minutes
30 or less 2
31-80 4
Table 27.2

Bonding wire conductor Size

Size of bonding conductor &
Rating of overc{irrent Copper wire Aluminum wire
device ampdres AWG (mm 2) AWG (mm 2)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 1Q (5.2)

& Or equivalent fross-sectional area.

27.13 A bonding conductor to a component or electrical enclosurelis not required to be larger than the
size of the conductors supplying power to the component or gcomponents within the enclosure.

ELECTRICAL|COMPONENTS
28 General

28.1 Electricgl equipment and wiring shall be arranged so that during intended use, or whien uncoupling
of a connectign is required for servicing, theyswill not be contacted by fuel.

29 Mounting pf Electrical Components

29.1 A switch| fuseholder, lamphelder, or similar electrical component shall be mounted to prevent it from
turning, excedt as noted in 29.2_and 29.3.

29.2 The requirement that:a switch be prevented from turning away may be waived if all gf the following

hted. A toggle
ration of the

b) The means for mounting the switch is not subject to loosening as the result of operation of
the switch.

c) The spacings are not reduced below the required values if the switch rotates.

d) The operation of the switch is by mechanical means rather than by direct contact by
persons.
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29.3 A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or indicator light
in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if rotation cannot
reduce spacings below the required values.

29.4 The means for preventing turning is to consist of more than friction between surfaces. A toothed lock
washer that provides both spring take-up and an interference lock is acceptable as the means for
preventing a small stem-mounted switch or other device having a single-hole mounting means from
turning.

29.5 An uninsulated live part shall be secured to the base or mounting surface so that it will be prevented
from turning or shifting in position if such motion may result in a reduction of spacings below the values

specified in High-Voltage Circuits, Section 35, and Low-Voltage Circuits, Section 37.

30 Electrical

30.1 An uning
contact by pe
compartment
replacing filter

30.2 The enc
the like, throu
mounted.

30.3 A termin
and shall be g

30.4 An encld

Enclosures

ulated high-voltage live part shall be enclosed or guarded to reducestheisk g
sons during intended use of the equipment. This applies also tojsuch a pa
into which access is required for servicing of the equipment, such as resq
S, lubrication, and cleaning.

osure shall prevent the emission of molten metal, burning insulation, flamin

gh openings onto flammable material, including the,'surface on which the

al housing of a motor, to which connections ‘are to be made in the field, sh
ized in accordance with the National Electrical Code, ANSI/NFPA 70-1999.

30.3 revised Jafuary 26, 2000

sure of polymeric materials shall comply with the requirements in 8.3.3 and

f unintentional
It located in a
tting controls,

g particles, or
equipment is

all be of metal

8.3.4.

30.5 A steel |enclosure shall be protected-against corrosion by painting, plating, or other equivalent
means.
30.6 Sheet njetal complying with\Tables 30.1 and 30.2 is acceptable for the individua| enclosure of

electrical com

30.7 Where t
cabinet warra
employed.

bonents.

ne construction and location of the componnet and the strength and rigidit
nt, an individual enclosure of metal thinner than specified in Table 30.1 ang

30.8 If insulafjng.material other than electrical insulation is provided within the enclosure, ¢

y of the outer
30.2 may be

bnsideration is

given to the burning characteristics and flammability of the material, and the proximity of an ignition

source.
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30.9 All intended mounting positions of the unit are to be considered when determining if it complies with
the requirement in 30.3.

30.10 A junction box that is formed in part by another part, such as a fan scroll or a motor casing shall
fit so that:

a) An opening between the box and motor frame having a dimension exceeding 1/2 inch (12.7
mm) does not permit a flat feeler gauge, 5/64 by 1/2 inch (2 by 12.7 mm) wide to enter.

b) An opening between the box and motor frame having no dimension exceeding 1/2 inch does
not permit the entrance of a 13/64 inch (5.2 mm) diameter rod.
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Minimum thickness of sheet metal for electrical enclosures of carbon steel or stainless steel

Table 30.1

With supporting frame or equivalent
Without supporting frame & reinforcing & Minimum thickness, inch (mm)
Maximum width P | Maximum length © | Maximum width b | Maximum length
inches (cm) inches (cm) inches (cm) inches (cm) Uncoated Metal coated
4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.020 (0.51) 0.023 (0.85)
4.75 (12.1) 5.75 (14.6) 6.75 (17.2) 8.25 (21.0)
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) 125 (31.8)
8.0 (208 Nottmited 1270 (3075 Nottimited 0032 (081) 01034 (0.86)
9.0 (22p) 115 (29.2) 13.0 (33.0) 16.0 (40.6)
125 (31R) Not limited 195 (49.5) Not limited 0.042 (1.07) 0J045 (1.14)
14.0 (35)6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5)
18.0 (45]7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0)056 (1.42)
20.0 (508) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4)
22.0 (55P) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 0J063 (1.60)
25.0 (635) 31.0 (78.7) 35.0 (88.9) 43.0 (109.2)
25.0 (635) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0070 (1.78)
29.0 (7347) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5)
33.0 (83R) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0J084 (2.13)
38.0 (965) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6)
42.0 (104.7) Not limited 64.0 (162.6) Not fimited 0.093 (2.36) 0097 (2.46)
47.0 (119.4) 59.0 (149.9) 68.0 172.7) 82.0 (213.4)
52.0 (13241) Not limited 80.0 (203.2) Not limited 0.108 (2.74) oji11 (2.82)
60.0 (15244) 74.0 (188.0) 84.0 (213:4) 103.0 (261.6)
63.0 (160,0) Not limited 97.0 (246:4) Not limited 0.123 (3.12) 0j126 (3.20)
73.0 (1894) 90.0 (228.6) 103.0 (261.6) 127.0 (322.6)
& A supporting ffame is a structure of angle or chafinel or a folded rigid section of sheet metal that is rigidly attdched to and
has essentially the same outside dimensions &s the enclosure surface and that has sufficient torsional rigidity to resist the
bending momenis that may be applied via the enclosure surface when it is deflected. Construction that is considered to have
equivalent reinfgrcing may be accomplished by designs that will produce a structure that is as rigid as one built jwith a frame of
angles or channgls. Construction considered to be without supporting frame includes:
1) Sirjgle sheet with_single formed flanges (formed edges),
2) A gingle sheet which is corrugated or ribbed, and
3) An|enclosure surface loosely attached to a frame, such as with spring clips.

b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure may have supports in common and be made of a single sheet.
C For a panel that is not supported along one side, for example, a panel of a box, the length of the unsupported side shall be
limited to the dimensions specified unless the side in question is provided with a flange at least 1/2 inch (12.7 mm) wide.
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Table 30.2
Minimum thickness of sheet metal for electrical enclosures of aluminum, copper, or brass

Without supporting frame & With supporting frame or equivalent reinforcing a Minimum
Maximum width P Maximum length © Maximum width P Maximum length th|ckne(srsh1|)nches
inches (cm) inches (cm) inches (cm) inches (cm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023 (0.58)
35 (8.9) 4.0 (10.2) 8.5 (21.7) 9.5 (24.1)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029 (0.74)
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.2)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036 (0.91)
6.5 +6-53 -5 {2645 356 {384 185 {457
8.0 20.4) Not limited 19.0 (48.3) Not limited 0945 (1.14)
9.5 24.1) 115 (29.2) 21.0 (53.3) 25.0 (63.5)
12.0 30.5) Not limited 28.0 (71.2) Not limited 0.058 (1.47)
14.0 35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0)
18.0 45.7) Not limited 42.0 (106.7) Not limited 0.475 (1.91)
20.0 50.8) 25.0 (63.4) 45.0 (114.3) 55.0 (139.7)
25.0 63.4) Not limited 60.0 (152.4) Not limited 0.495 (2.41)
29.0 73.7) 36.0 (91.4) 64.0 (162.6) 78.0 (198.1)
37.0 94.0) Not limited 87.0 (221.9) Not limited 0.122 (3.10)
42.0 106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6)
52.0 132.1) Not limited 123.0 (312.4) Not limited 0.153 (3.89)
60.0 152.4) 74.0 (188.0) 130.0 (330:2) 160.0 (406.4)

& A supporting ffame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attdched to and has
essentially the spme outside dimensions as the enclosure surfacé and that has sufficient torsional rigidity to resist the bending
moments that mpy be applied via the enclosure surface wheryit is deflected. Construction that is considered to have equivalent
reinforcing may pe accomplished by designs that will produgera structure which is as rigid as one built with a fragme of angles or
channels. Constfuction considered to be without supporting frame includes:

1) Single sheet with single formed flangés (formed edges),
2) A gingle sheet which is corrugated or ribbed, and
3) Anlenclosure surface/oosely attached to a frame, such as with spring clips.

b The width is tHe smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent slirfaces of an
enclosure may Have supportstin common and be made of a single sheet.
€ For a panel thht is net-stipported along one side, for example, a panel of a box, the length of the unsupported side shall be
limited to the dirpensions specified unless the side in question is provided with a flange at least 1/2 inch (12.7 mm) wide.
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30.11 The criteria for judging an opening in an electrical enclosure are as specified in (a) and (b):
a) An opening that will not permit entrance of a 3/4-inch (19.1-mm) diameter rod is acceptable if:

1) A probe as illustrated in Figure 30.1 cannot be made to touch any uninsulated live part
when inserted through the opening, and

2) A probe as illustrated in Figure 30.2 cannot be made to touch film-coated wire when
inserted through the opening.

b) An opening that will permit entrance of a 3/4-inch diameter rod is acceptable under the
conditions described in Figure 30.3.

Figure 30.1
1/2 inch diameter probe for uninsulated live parts
Figure 30.1 revised November 2, 1998
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Figure 30.2
1/2 inch diameter probe for film-coated wire

Figure 30.2 revised November 2, 1998

—— —=— ANY CONVENIENT LENGTH

3/4” (19.1mm) DIA. ~
1/2° (12.7mm) DIA.

~a— 4" (101.6mm) ‘>‘

1/4” (6.4mm) RAD. —L

PAT40A



https://ulnorm.com/api/?name=UL 647 2010.pdf

44B UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647 NOVEMBER 2, 1998

No Text on This Page



https://ulnorm.com/api/?name=UL 647 2010.pdf

NOVEMBER 2, 1998 UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647

45

Figure 30.3
Opening in enclosure

Figure 30.3 revised November 2, 1998
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The opening is acceptable if within the enclosure, there is no uninsulated live part or film-coated wire:

a) less than X inches (mm) from the perimeter of the opening, as well as

b) within the volume generated by projecting the perimeter X inches (mm) normal to its plane. X equals five times the diameter of
the largest diameter rod that can be inserted through the opening, but not less than 4 inches (102 mm).
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30.12 During the examination for compliance with the requirements of 30.11, any part of the enclosure
(including air filters) that may be removed without the use of a tool is to be removed.

30.13 A cover or access panel of an enclosure for uninsulated high-voltage parts shall be provided with
means for securing it in place.

30.14 A hinged or pivoted panel or cover shall be positioned or arranged so that it is not subject to falling
or swinging from an open position due to gravity or vibration so as to cause injury to persons by the panel
or cover, or by moving parts or uninsulated live parts.

30.15 The assembly shall be arranged so that an overcurrent-protective device, such as a fuse, the
protective functioning of which requires renewal, can be replaced, and a manually reset can be reset

e device. See

without remov
30.19.
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a door or cove

motor protect¢r, the reset button of a manually reset limit control, and similarparts may
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30.17 An opsg
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or wiring tery
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be less than (
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red protective device shall be wholly inaccessible from outside the heater w
r, except that the operating handle of a circuit breaker, the reset button of a

losure.

ning in an enclosure to provide clearance around a_dial’ knob, lever, or hg

older shall be constructed, installed, or protected-so that adjacent uninsulate
n 4 inches (102 mm), other than the screw_shell of a plug fuseholder, cartri
inals to the fuseholder, will not be exposed to contact by persons removin
lating barrier of vulcanized fiber or equivalent material employed for this pun
.028 inch (0.7 mm).

or or cover of an enclosure sshall be hinged if it gives access to fuses
ctive device, the intended funetioning of which requires renewal, or if it is nect
bnnection with the intended operation of the protective device, such as resett
-protective device, except as indicated in 30.20.

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

ontrol-circuit\fuses, provided the fuses and control-circuit loads (other
I-circuit 10ad, such as a pilot lamp) are within the same enclosure,

pplementary-type fuses of 2 amperes or less or small auxiliary resistance

maxinpi rating of 100 watts,

;

thout opening
anually reset
oject outside

ndle shall not
h of such part.

d high-voltage
ige fuse clips,
g or replacing
pose shall not

or any motor
pssary to open
ng a manually

than a fixed

heaters with a

c) An

d) Fu

extractor-type fuse with its own enclosure, or

ses in low-voltage circuits.

30.21 A hinged cover, 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.

30.22 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 to open it is considered to be an acceptable means for holding
the door in place as required in 30.21.
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30.23 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 that affords equivalent protection, such as a fuse enclosure within an outer enclosure, or a
combination of flange and rabbet, is acceptable.

30.24 A strip used to provide rabbets, or an angle strip 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.

30.25 An electron tube or similar glass-enclosed device shall be protected against mechanical damage.
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31 Motors And Motor (Overload) Protection

31.1 A motor shall be protected by an integral thermal protector or an overload-protective device, or
combination thereof.

31.2 An overload-protective device as referred to in 31.1 means one that complies with the requirements
in the National Electrical Code, ANSI/NFPA 70-1999, as follows:

a) A separate overload device that is responsive to motor current. This device shall be rated or
selected to trip at no more than the following percent of the motor full-load current rating:

1) Motors with a marked service factor not less than 1.15, 125 percent;

2) Motors with a marked temperature rise not over 40°C (72°F), 125 percént; and
3) All other motors, 115 percent.

For a multispeed motor, each winding connection shall be considered separately and
the motor is to be protected at al speeds.

b) If the values specified for motor-running overload protection-do not correspond [to the

percenhtage value of a magnetic or thermal overload relay of*a standard size, the rjext higher
size nmpay be used, but not higher than the following percent of motor full-load currgnt 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 (72°F), 140 percént; and

3) All other motors, 130 percent.
31.2 revised January 26, 2000

31.3 An integral thermal-protective deviee shall comply with the Standard for Overheating| Protection for
Motors, UL 2111.

31.3 revised November 2, 1998

31.4 A separate overload device, except when included as part of a magnetic motor contfoller, shall be
assembled ag part of thetequipment and be identifiable as such after assembly to the equipment. Such
protection shgll not inelude means for manually interrupting the motor circuit if such interrupfion may allow
operation of the equipment that can cause risk of fire or electric shock.

31.5 A motor|shall be of the totally enclosed construction if not wholly enclosed within the heater casing.

31.6 In determining compliance with 31.5, when a totally enclosed motor is to be provided, there shall be
no openings in portions of the motor frame exterior of the heater, that is, openings may be in the shaft
end of face-mounted oil-burner motors bolted flush to the blower housing of an oil burner, but not in other
portions of the motor frame.
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31.7 A motor, such as a direct-drive fan motor that is not normally subjected to overloads, and that is
determined to be adequately protected against overheating due to locked-rotor current by a thermal- or
overcurrent-protective device, is acceptable, provided it is determined that the motor will not overheat
under actual conditions of use.

31.8 Impedance protection may be accepted for motors that are determined to be adequately protected
against overheating due to locked-rotor current, provided it is determined that the motor will not overheat
during the Impedance-Protected Motor — Locked Rotor Test, Section 67.

31.9 A fuse shall not be used for motor overload-protection unless the motor is adequately protected by

the largest siz
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31.16 The requirement in 31.15 will hecessitate the use of a barrier of nonflammable maferial under an

open-type mo

or unless:

a) Th
equiv

b) The moter overload-protection device provided with a single-phase motor is
burnirjgninsulation or molten material falls to the surface that supports the heater w

p structurak.parts of the motor or the heater such as the bottom closure
lent of stich a barrier;

provided the

such that no
hen the motor

is energized under each of the following fault conditions, as applicable to the particular type of

motor

1) Open main winding,
2) Open starting winding,
3) Starting switch short-circuited, and

4) Capacitor shorted, permanent split capacitor type; or
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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 257°F (125°C) under the maximum load below which the motor will run without

causing the protector to cycle and from becoming more than 302°F (150°C) with the rotor of the
motor locked; or

d) The motor complies with the requirements specified in the Impedance-Protected Motors —
Locked-Rotor Test, Section 66.

31.16 revised January 26, 2000

31.17 The barrier mentioned in 31.16 shall:

a) B

b) B¢l located as illustrated in Figure 31.1, and

¢) Have an area not less than that described in that figure. Openings_fox drainage
ventilation may be employed in the barrier, provided that such openings would not

molte

1 : e
HNOTIZOTILal,

N metal, burning insulation, or the like, to fall on flammable . material.

and
permit
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Figure 31.1
Location and extent of barrier

Figure 31.1 revised November 2, 1998
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A — A motor Winjng te be shielded by barrier. This is to consist of the entire motor winding if it is not otherwise

hielded, and is to
consist of the unghielded portion of a motor winding that is partially shielded by the motor enclosure or equivalen

[

B — Projection of outline of motor winding on horizontal plane.

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

a) tangent to the motor winding,

b) 5 degrees form the vertical, and

c) 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.


https://ulnorm.com/api/?name=UL 647 2010.pdf

NOVEMBER 2, 1998 UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647

50A

31.18 Thermal-protective devices for motors shall comply with the Standard for Overheating Protection
for Motors, UL 2111.

31.18 revised November 2, 1998

32 Switches And Controllers

32.1 A contro

ller or switch used in the heater shall be rated for the load that it controls.

32.2 A controller that may be called upon to break a motor load under locked-rotor conditions shall have
a current-interrupting capacity not less than the locked-rotor load of the motor controlled.

32.3 If the controller is cycled by the operation of an automatic-reset overload device, it is to withstand an
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5T Under Tocked-rotor conditions without maliuncton. The enduarance (est
alent to that required for the overload device and at an equivalent rate.

Lstarting or -running capacitor shall be housed within an enclosed or cont

is to be of a

ainer that will

ates against mechanical damage and that will prevent the“emission of flgme or molten
material resulfing from malfunction of the capacitor. Except as noted in-33.2 and 33.3, the

oviding strength and protection not less than that of {incoated steel having
D1 mm).

vidual container of a capacitor may be of material other than metal if th

container shall
a thickness of

e capacitor is

N enclosure that houses other parts of the-heater and provided that such Ipox or case is

the enclosure of current-carrying parts.

ntainer of an electrolytic capacitor:isZconstructed of metal, it shall be insula
accordance with the requirements-in Table 35.1.

tor employing a liquid dielectric medium more combustible than askarel sha

led from dead

| be protected

5ion of the dielectric meditim when tested in accordance with the applicablg¢ performance

n this standard, including faulted overcurrent conditions based on the circui

the available. fault current is limited by one or more other components in the ¢
inding, théseapacitor may be tested using a fault current established by div|
by the imipedance of the other component or components.

nsulating Material

t in which it is

ircuit, such as
ding the rated

34.1 Material used for the sole support, separation, or both, of current-carrying parts shall be of moisture
resistant material, such as porcelain, phenolic, or cold-molded composition.

34.2 Vulcanized fiber may be used for the insulating bushings, washers, separators, and barrier, but not
as the sole support for uninsulated live parts of other than low-voltage circuits.

SPACINGS
35 High-Voltage Circuits
35.1 Except as noted in 35.2 — 35.4, the spacings between uninsulated live parts of opposite polarity and

between an uninsulated live part and a dead metal part shall not be less then the applicable values
specified in Tables 35.1 and 35.2.
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35.2 The through-air and over surface spacings at an individual component part are to be evaluated on
the basis of the total volt-amperes consumption of the load or loads that the component controls.
However, the spacing from the component to the enclosure shall be evaluated 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 which controls only a motor are elevated on the basis of the volt-amperes of the motor. A
component that controls loads in addition to the motor is similarly evaluated on the basis of the sum of the
volt-amperes of the loads so controlled; except that a component that independently controls separate
loads is evaluated on the basis of the volt-amperes of the larger load. The volt-ampere values for the load
referred to above are to be determined by the measured input.

35.3 The spacing requirements in Table 35.1 and 35.2 do not apply to the inherent spacings inside a
motor, except at wiring terminals, or to do the inherent spacings of a component that is evaluated on the
baSlS Of the cQuucmcuto fUI thC uumpuncllt. ::UVVUVCI, thC C:C\;tllbu: \.’:CGIGII\.’C TCou tlng from the

installation of p component, including clearances to dead metal or enclosures, shall be, those specified.

Table 35.1
Miphimum acceptable spacings in safety circuits and at field wiring terminals

Minimuni spacings 2
Ratirjgs Through air Over surface To enclpsure ©
Volt-amperes Volts Inch mm Inch mm Inch mm
0 — 2000 0 - 300 1/8P 3.2 1/4 6.4 1/4 6.4
More than 0 - 150 1/8b 3.2 1/4 6.4 1/2 12.7
2000
151 — 300 1/4 6.4 3/8 9.5 1/2 12.7

& An insulating l|ner or barrier of vulcanized fiber, varnished cloth, mica}yphenolic composition, or similar materigl employed
where spacings would otherwise be insufficient, shall not be less than 0.028 inch (0.71 mm) thick, except that afliner or barrier
not less than 0.913 inch (0.33 mm) thick may be used in conjunetion with an air spacing of not less than one-hglf of the through
air spacing requ|red. The liner shall be located so that it will notybe damaged by arching. Material having a less¢r thickness
may be used if if has equivalent insulation, mechanical, and\flammability properties.
b The spacings petween wiring terminals of opposite polarity, or between a wiring terminal and grounded metal| shall not be
less than 1/4 indh (6.4 mm), except that if short-circuiting grounding of such terminals will not result from projecfing strands of
wire, the spacing need not be greater than that specified in the table. Wiring terminals are those connected in the field and not
factory wired. Mpasurements are to be made With*solid wire of adequate ampacity for the load connected to eag¢h terminal.

€ Includes fittings for conduit or metal-clad cable.

35.4 All uningulated live parts‘connected to different circuits, except subdivided circuits or pranch circuits
of same voltgge from same“feeder, shall be spaced from one another as though they |were parts of
opposite polaflity in accordance with the requirements in 35.1 — 35.3 and shall be evaluatefd on the basis
of the highest|voltage-involved.
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35.5 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 (0.7 mm) thick; except that a liner or barrier not less than 0.013 inch (0.33 mm) thick 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.

Exception: Thinner material may be used if it has equivalent insulating, mechanical, and flammability
properties.
Table 35.2
Minimum acceptable spacings at other than safety circuits or field wiring terminals a
Potential involved, Through air and over suiface
Parts involved volts inch mm
Between uninsulated live metal parts of opposite 0 - 250 1/16 1.6
polarity; and betjveen a rigidly mounted
uninsulated live metal part and_a degd metal part b bec
other than the ehclosure that either is exposed 251 - 600 /4= 6.4%
for persons to cpntact or may be grounded
Between uninsulated live metal parts and the 0 — 600 1/4¢ 6.4¢
metal enclosure
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metal part, the g
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b Film-coated in
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supported and H
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mm).

bd live metal part is not rigidly supported, or if a movable dead metal part is in proximity to an
onstruction shall be such that at least the minimum acceptable.Spacing is maintained under all
nder all normal conditions of handling.

Sulated wire is considered to be an uninsulated live part, However, a spacing of not less than 3
e and through air is acceptable between a noncurrent carctying metal part and film-coated insulg
eld in plact on a motor coil.
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32 inch (2.4
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Table 36.1
Minimum acceptable spacings in safety circuits in isolated-limited-secondary circuits
Potential involved (volts)
0 - 600 601 — 1000
Spacing between uninsulated live parts and Inch mm Inch mm
A. Exposed isolated (insulated) dead metal part Through air 1/8 3.2 1/4 6.4
over surface 1/4 6.4 3/8 9.5
B. Grounded dead metal part other than the enclosure Through air 1/16 1.6 3/16 4.8
over surface 1/16 1.6 3/16 4.8
C. Uninsulated live part of opposite polarity Through air 1/16 1.6 3/16 4.8
over surface 1/16 1.6 3/16 4.8
D. Wall of metallic enclosure Through air 1/4 6.4 112 12.7
over surface 1/4 6.4 12 12.7
37 Low-Voltage Circuits
37.1 The spdcings for low-voltage electrical components that are installed”in a circuit that includes a

motor overloa
in operation o

37.2 The spa

37.3 The spal
a dead metal
when the dev

37.4 The spa|

part and a deqd metal part, other than the-enclosure, that may be grounded when the devi

shall not be le
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specified.
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38 General

H-protective device, or other protective device, where a shoért or grounded cir
the heater that causes a risk of fire or electric shocks,shall comply with 37.2

cing between wiring terminals, regardless(of polarity, and between the wirin
bart (including the enclosure and fittings:for the connection of conduit) that ma
ce is installed, shall not be less thanZ1/4 inch (6.4 mm).

Cing between uninsulated live parts, regardless of polarity, and between an u

5s than 1/32 inch (0.8 mm), provided that the construction of the parts is such
ned.

cings in low-voltage circuits that do not contain devices such as indicated i

CE

CUit may result
- 37.5.

Cing between an uninsulated live part and the wallMof a metal enclosure includling fittings for
the connectiof of conduit or metal-clad cable shall not be less than 1/8 inch (3.2 mm).

) terminal and
y be grounded

hinsulated live
ce is installed,
that spacings

h 37.1 are not

38.1 A heater shall comply with the applicable requirements when tested as described herein in an
ambient of 75.0 £9.0°F (23.9 +5.0°C). A heater of a type not described specifically herein shall be tested

in accordance

with the intent of these requirements.
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38.2 The performance of a heater is to be evaluated upon the basis of operation tests conducted on the
heater. Heaters of each size and type, or a sufficient number of sizes and types to be representative of
the entire range of sizes and types involved, are to be subjected to all or part of the tests prescribed
herein. If optional features affecting performance are furnished, a heater is to be tested with each such
optional equipment.

38.3 A heater, when tested in accordance with these requirements, shall operate free from excessive
carbonization or other phenomena that may increase the risk of fire or explosion.

38.4 If any indications are observed during the tests prescribed herein that a heater will not continue to
comply with the requirements in intended usage so as to provide for continued performance, such

supplementary tests shall be conducted as deemed necessary to determine compliance.

38.5 Wherevq
cheesecloth ig

38.6 Bleache
m/kg), and ha
in one directi
direction and

38.7 Syntheti
the Outline ¢
Kerosene-Firg

39 Instrumen
39.1 Fuel inp

39.1.1 A fuel
Figures 39.1
vary 2 cubic

temperature-c|

39.1.2 With the valve open to’the setting to be checked, kerosene is to be allowed to flg

system for ab
the valve undg
measurement
or more times

br use of cheesecloth is specified for use in a test (see Sections 48 and 50.3
to be used as specified in 38.6.

] cheesecloth is to be 36 inches (910 mm) wide, running 14 — 15 yards per p

ing what is known to the trade as a count of 32 x 28; that is, for any square in
bn and 28 threads in the other direction (for any square _ctentimeter, 13 t
|1 threads in the other direction).

C Fuels and the suitability of their use in the heateris™o be evaluated in ag
f Investigation for Synthetic Fuels for Listed“Kerosene-Fired Portable
d Room Heaters, Subject 647A.

38.7 revised April 16, 2010
ation
it

metering valve is to be tested for flow rates using apparatus similar to thg
- 39.3. The temperature ofithe kerosene is to be 70 — 80°F (21 — 27°C). The
entimeters for plus or mihus 10°F (5.6°C) variation from 75°F (23.9°C). TH
pbmpensated valve may decrease as the temperature increases.

39.1.1 revised January 26, 2000

put 5 minutesto purge it of air. With the kerosene flowing as intended, that dis
br test isto be retained over a measured period to determine the flow. To red
of flowais to be continued for 3 — 4 minutes at each valve setting and is to bg
befare concluding the test.

54) bleached

ound (28 — 30
ch, 32 threads
hreads in one

cordance with
Heaters and

t illustrated in
flow rate may
e flow from a

w through the
charging from
ice errors, the
repeated two
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39.2 Temperature measurement

39.2.1 Temperatures are to be measured by thermocouples except that the change-of-resistance method
may be used to measure the temperature of motor windings or of coils. The thermocouples shall consist
of wires not larger than 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05 mm?). The thermocouple
wire shall conform to the requirements listed in the Initial Calibration Tolerances for Thermocouples table
in Temperature Measurement Thermocouples, ANSI/ISA MC96.1.

39.2.1 revised April 16, 2010
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F

Fuel Level

Figure 39.1
low-rate test
Air Vent

Constant
Level
Device
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Constant Level Valve

Under Test

| .— Graduate

S2184
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3/4 Inch
(19.1 mm)

DETAIL "A" \
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\ 1
7

Gradudte

Figuret39.2
low-rate test
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i

= Fuel Level

; 3/4 Inch (19 1mm) Head

v

3/32 Inch (2.4mm) —f
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|
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DETAIL "A"
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39.2.2 Wher¢g
heating of ele
(0.05 mm?2) irg
is to be used

39.2.3 Therm
be required tg
pertinent mate

Figure 39.3
Flow-rate test

Air Vent

3/4 Inch (19.1 mm)

DETAIL "A" Fuel Tank

Fuel Level

Sump

Valve Under Test

5/32 Inch (4.0 mm) — 1 ___-f_\‘\
/ 3/4‘ Inch (19.1 mm) Head
J—/ \
t \
I

3/32 Inch (2.4 mm) 4

1/32 Inch (0.8 mm)
3/8 Inch (9.53 mm) Dia. Tube
7/

DETAIL "A"

S2186

3912.2 revised April 16, 2010

rials and partsssueh as those described in Table 48.1.

thermocouples are used in the determination of temperatures in conne
Ctrical equipment, it is a standard practice to employ thermocouples consisti
n and constantan wires and a petentiometer type of indicating instrument. This equipment
whenever referee temperature measurements by means of thermocouples gre necessary.

ction with the
hg of 30 AWG

pcouples are to be placed on the surface of the test enclosure at various logations as may
observe maximunitemperatures during tests. Thermocouples are to be attached to other
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39.2.4 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in thermal
contact with the surface of the material the temperature of which is being measured. In most cases,
thermal contact will result from taping or cementing the thermocouple in place; but if a metal surface is
involved, brazing or soldering the thermocouple to the metal may be necessary.

39.2.5 Thermocouples are to be secured to wood surfaces by staples over the insulated portion of the
wire and with the tip held in a thermal contact with the surface by pressure-sensitive tape; except that for
zero clearance, the thermocouples are to be applied to surfaces of the heater at points of zero clearance.

39.2.6 Thermocouples are to be attached to surfaces other than as described in 39.2.5 by being

cemented or t

15 minutes in

39.2.8 Room
indicated in F

39.2.9 The d
temperature g
to form a grid
of each four ¢
be located 1 i

aped to the surface in a manner to assure thermal contact with the surface.

licate no increase in temperature rise at observed maximum temper

ature o)

gure 40.1.

utlet air temperature at a forced air outlet opening is .to,\be measured
rid. The grid is to consist of five thermocouples of identical length that are w|
having one thermocouple located in the center of the qutlet’air opening and on
qual air outlet opening areas in a plane perpendicularto the axis of air flow.
hch (25.4 mm) downstream from the plane of the‘qutlet air opening.

39.3 Power mieasurement

39.3.1 The to

39.3.2 An el€g
be measured.

39.4 Flue-gasg

39.4.1 The cq
analyzer or of|

39.4.2 A hoo
probe as illust
with 43.8 — 4
longitudinal a

fal electrical input to a heater 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 t0-be not more than 1/50 of the maximum sca

analysis

ncentration of carbon monoxide in flue gases is to be measured by means
her equivalent instruments.

| with a mixing chamber, constructed as illustrated in Figures 39.4 and 39.5
Fated in Figure 39.6, is to be used to collect combustion products for analysis
B.10. The’hood is to be 24 inches (609.6 mm) by 30 inches (762 mm) in d
is.of the probe is to be parallel with the 24 inch (609.6 mm) dimension of

m at intervals of

nts.

ambient temperature is to be measured by a thermometer or thermocouple located as

using an air
red in parallel
e in the center
The grid is to

s the value to
le range.

of an infrared

, employing a
in accordance
mension. The
the hood, and
brobe and the

perpendicular

to.the 30 inch (762 mm) of the hood. The hood, the mixing chamber, the

tubing and connectors between the probe and the nitrogen dioxide instrument shall be of materials such
as aluminum, stainless steel and teflon that do not adsorb nitrogen dioxide.

39.4.3 The concentration of nitrogen dioxide in the combustion products is to be measured by means of
a chemiluminescent type or equivalent instrument that has a rated accuracy of not more than plus or
minus 2 percent and rated precision not more than plus or minus 1 percent. The sample shall not pass
through a cold trap.
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Figure 39.4
Hood assembly

Added Figure 39.4 effective August 19, 1994

STACK

PROBE

MIXING
CHAMBER

» "
T
\ / s
ADJUSTABLE
HEIGHT

1 inch = 254 mm

S3696A

Kigure 39.5
Mixing chamber

Added. Figure 39.5 effective August 19, 1994

Igr,

1 inch = 254 mm

S3697
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40 Test Installation
40.1 The Wlt)”S of the test enclosure, see Figure 40.1, are to be made of ng
tongue-and-grjoove pine boards or 3/4-inchsthick plywood finished in dull black. The walls g

right angles tg

pine covered

flooring finishg

Figure 39.6
Multiport sample probe

Added Figure 39.6 effective August 19, 1994

—1/2 in. STAINLESS STEEL TUBE

1 inch = 25.4 mm

S3698

each other and perpendicular to the floor. The floor is to be made of nomin
with one thickness of ‘building paper and then by nominal 1-inch tongue-a
ed with a clear vargish. All joints in the enclosure are to be tightly sealed.

minal 1-inch
re to be set at
al 1-inch white
hd-groove oak
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Figure 40.1
Enclosure for heaters

Figure 40.1 revised November 2, 1998
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(216 mm)
T0P VIEW
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No
(@0}
~J
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(76.2 mm)
A | ‘
© E HIS SIDE_VIEW
Inch H‘—
63 Inches // A
L 3 Inches /’
(76.2 mm) 24 Inches (510mm)
- |7 & P4 Floor to Thefmometer
)/ \ Q%D\\\ Floor Level
7 Feet NG ™\
213 m
( ) \ Trade Size 2 x 4
A (445-x 88.9 mm) 3
On End

Brigh{—aluminum baffle.No. 24 gage, 6 inches (152
mm) |longer than item._3.

BracKet material, «1/8 by 1 inch (3.2 by 25.4 mm)
angle| and 1/82by" 1 inch strap iron.

Thern:leometer supported by bracket, or thermo-

coup
Locationof heater on platform.
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41 Tank-Capacity
41.1 For all tests that specify a full fuel tank, the tank is to be filled in accordance with 41.2.

41.2 With respect to the requirement in 20.1, the capacity of an integral or removable fuel tank of a
portable heater is to be determined by measuring the amount of fuel that can be poured into the tank
through its fill opening before it overflows from the fill opening. For this test the heater is to be located on
a level surface and the kerosene is to be at a temperature of 65 +10°F (18 +6°C).

42 Fuel-Consumption-Rate Test

42.1 The average maX|mum Btu per hour consumptlon rate of a room heater or portable heater used for
tests in these more than 10
percent (see Y1.1(d)). In addltlon for a portable heater the average consumption rate sh all not exceed
25,000 Btu (26.38 MJ) per hour; for a room heater, the average consumption rate shall'not ¢xceed 30,000

42.2 The fuelltank of a heater is to be filled with fuel and allowed to stand at roém temperatpre for at least

(approximately 1/2-hour). Following this, the heater is to be operated fér at least 4 hours put not longer
than 5 hours gt the maximum burner setting, and the amount of fuel.consumed during this period is to be
determined by weight or volume within an accuracy of 2 percent{ The average fuel consymption rate in
Btu's per houl is then to be calculated, based on the caloric value of kerosene being 19,810 Btu's (20.90
MJ) per pound or 134,700 Btu’'s (142.11 MJ) per gallon.
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42.3 The test described in 42.2 is to be repeated with the burner adjusted at the minimum limit of the
self-latching wick stop. The average fuel consumption rate that is measured is to be used to calculate the
maximum allowable carbon monoxide concentration specified in 43.10(b)(2).

43 Combustion Tests

43.1 Combustion shall be stable and complete at all burner settings of the burner adjustment means
provided on the heater. See 43.10.

43.2 To determine compliance with 43.1, the heater is to be observed for a stable burner flame. Samples
of the combustion products are to be analyzed for maximum smoke density and for carbon monoxide and

carbon dioxide concentration in accordance with 43.3 — 43.10.

43.3 The hegter is to be arranged for operation in accordance with the instructions furtn
heater and injan area free of drafts. The heating surfaces of the heater are to be cléan and free of soot
and dust at the beginning of the test.

43.4 Each burner of a heater is to be operated at the minimum permissible ‘Setting (see
flame becomgs stabilized and all parts of the heater reach equilibrium temperatures. Each
to be adjusted as rapidly as possible to the maximum setting permitted hy the adjustment r

heater is to b

43.5 The min
of the wick all

43.6 The test
than the minir]
initial settings
firing position.

43.7 A heatel
by the burner
be added to th

observed for flame flare-up (see 43.10(e)).

mum permissible setting for the tests specified in 43.4 and 43.8 is to be the m
bwed by the wick stop described in accordance with 14.3.

specified in 43.4 is to be repeated at leasttwice with the burner initially adj
num permissible setting. Additional tests are to be conducted if it appears th
may cause the burner flame to flare up*when the burner is rapidly adjusted to

that employs a vacuum-feed:tank is also to be operated at the maximum se
adjustment until all parts-ofithe heater are at equilibrium temperatures. Keros
e sump up to the overflow level and is to be maintained at that level for 1/2 K

additional kergsene, as necessary:\\The heater is to be observed for a stable flame. See 4

43.8 For all |
carbon monox
is operated at
adjustment mg
39.4 and 39.5
over the heatg

eaters, samples)of the combustion products are to be analyzed for smok
ide (CO), carbon dioxide (CO,), and nitrogen dioxide (NO,) concentrations w|
the minimidm burner setting (see 43.5), and at the maximum burner setting p4g
pans. Athood and stack assembly, constructed as described in 39.4.2 and sh
is.to be used to collect samples of the combustion products. The hood is to K
brhand adjusted for height so that the lower edge of the hood is at the same

shed with the

43.5) until the
burner is then
heans and the

nimum setting

usted to other
at some other
the maximum

[ting permitted
ene is then to
our by adding
B.10(e).

e density and
hile the heater
rmitted by the
bwn in Figures
e placed level
heights as the

top of the heater. In the horizontal plane, the hood is to be placed so that its results

concentration

of the combustion products in the stack.
Revised 43.8 effective August 19, 1994

n the highest

43.9 Samples of the combustion products are to be collected by the appropriate instruments (see 39.4.1
— 39.4.3) through the probe in the stack using vacuum pumps, tubing, and fittings as necessary (see
39.4.2). To minimize the possibility of adsorption of nitrogen dioxide the tubing between the probe and the
nitrogen dioxide instrument should be of minimum practical length. Consideration can be given to heating
the tubing so as to retain the temperature of the flue gases above dew point temperature of approximately
140 — 150°F (60 — 66°C).

Revised 43.9 effective August 19, 1994
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43.10 Each test shall be continued for at least 30 minutes during which time the amount of kerosene
consumed by the heater shall be accurately monitored by weight to the nearest gram.

Added 43.10 effective August 19, 1994
43.11 When tested in accordance with 43.3 — 43.10, the heater shall perform as follows:
a) A stable flame shall be obtained over the entire range of burner adjustments marked on the
heater and following rapid increases in burner settings. A heater employing a vacuum-feed tank

shall have a stable flame when the sump is filled to the overflow level.

b) The carbon monoxide concentration in an air-free sample of the combustion products [CO gt
free)] shall not exceed:

1) 0.04 percent when the heater is operated at the maximum burner setting permitted by
the adjustment means. The concentration is to be calculated according t¢ the following

equation:

CO(air—free) = % (CO)
2

In which:

U is the ultimate concentration of carbon dioxide for the fuel being burned in
percent. For kerosene, 15:4 percent is to be used.

CO., is the measured concentration of carbon dioxide in combustipn products in
percent, and

CO is theweasured concentration of carbon monoxide in combustion products in
percent.

2) 0.08 percent when calculated using the formula specified in item 1 or the value
calculated by the following equation, whichever is less, when the heater is gperated at the
minichum burner setting (see 43.5):

yayal /m
“Y(air—free) ~ /

I AaWaW A
\U.US)

i

min

In which:
Imax IS the maximum fuel-consumption rate (see 42.2), and

Imin IS the minimum fuel-consumption rate (see 42.3).


https://ulnorm.com/api/?name=UL 647 2010.pdf

JANUARY 26, 2000 UNVENTED KEROSENE-FIRED ROOM HEATERS AND PORTABLE HEATERS - UL 647 63

c) The NO, emission rate for unvented kerosene-fired room heaters and unvented kerosene-
fired portable heaters, at all allowable wick adjustment settings between the minimum and
maximum wick stops, shall not exceed 0.005 cc/K]j. The nitrogen dioxide (NO,) emission rate
shall be calculated in cc/Kj by the following equation:

NO, emission rate (cc /Kj) =

C_gz x NO, (ppm) x 2.285 x 107* cc/Kj

In which:
U and CO; are as defined in (b).

NO, (ppm) is the measured concentration of NO, in combustjelr products in parts per
million.

2.285 x 10°* cc/Kj is a coefficient which by theoretical @application of the ggs laws and
molecular weight of NO, converts the emission ratésnto cc/Kj.

d) Ng excess carbon, soot, or tar shall be deposited.ansurfaces of heat exchanggrs or in
vapor(zers of burners. Any accumulation is to be deemed excessive if it:

1) Is likely to be deleterious to the perfermance of the burner;

2) Continually increases as the test progresses;

3) Reduces the area of air,openings in burners; or

4) Restricts the fuel ifput more than 10 percent.

e) Nd flames shall extend-beyond:

1) The heater’casing; or

2) Theyguard or grille of a heater if a heater casing is not provided.

f) When'the heater is operated at minimum and maximum burner setting and untill steady-state
Comb iotinn canditinne Af Araft fiin]l pna it vt AanA tamanaratiien hovn hnanan Actahiid hed the

SO CONMOItIoTT S U ool roCT T iput oS o o tC Tt iatuT T Ty © 0T TTT T STTidiTS

smoke in the combustion products shall not exceed that indicated by a number 1 spot on the
Shell-Bacharach scale with the Model RDC smokemeter.
43.11 revised January 26, 2000

44 Stability Test

44.1 When a room heater is tipped in any direction, the angle through which the heater must be tilted
before falling of its own accord shall exceed 20 degrees when tested in accordance with 44.3 — 44.6.
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44.2 When a portable heater is tipped in any direction, the angle through which the heater must be tilted
before falling of its own accord shall exceed 33 degrees when the heater is tested in accordance with 44.3
— 44.6.

44.3 The heater is to be placed on a level floor or platform. If leveling means are provided as part of the
heater, the heater is to be raised to the highest position allowed by the leveling means.

44.4 A heater equipped with an integral or removable fuel tank is to be tested when the tank is full and
when the tank is empty.

44.5 The tipping angle is to be the angle included within the plane of the base of the heater and the plane
of the floor when the heater is tipped to the least position from which it will fall on its side when released.

44.6 The hed
applied so thg
which the hea
is to be meas

45 Tank-Secuyrement Test

45.1 A vacuu
its position wh
exposed surfg
46 Sump-Cay

46.1 A heate

with the fuel-r¢gulating device closed, when a quantity of fuel equal to 6 percent of the capa

is added to th

46.2 To dets
fuel-regulating
placed in its ir
additional qua

46.3 A heate
1/4 inch (6.4
fuel-regulating
overflow the d

ter base or legs are to be blocked on the side opposite to the point to whi
t the heater will not slide. The tipping force is to be applied until the p@sition
er will tip over if not restrained. The heater is to be held in that position and th
ired.

en a horizontal force of 25 pounds (111.2 N) is applied for 1 minute uniform
ce of the tank when it is full or one-fourth full.

acity Test
employing vacuum feed shall be constructed so that kerosene will not overf
b amount normally in the sump.

rmine compliance with thelrequirement in 46.1, a heater is to be lev
device is to be closed~The tank is to be filled with kerosene at room te
tended position on the sump. When the fuel level has reached equilibrium in
ntity of kerosene is_to.be poured into the sump. No kerosene shall overflow

employing vacuum feed shall be constructed so that the level of kerosene
mm) below.thé lowest point at which discharge could occur from the by
device.-open, when the fuel level in the sump is raised to the level where
ump,

46.4 To detefmine compliance with the requirement in 46.3, as a continuation of the tes

th the force is
is reached at
b tipping angle

M tank, when placed on the sump in the intended manner;’shall not become dlislodged from

ly against any

low the sump,
City of the tank

eled and the
nperature and
the sump, the
ht the sump.

ill be at least
rner, with the
kerosene will

t described in

46.2, the fuel-regulating device is to be opened and the levels of kerosene in the burner and sump allowed
to reach equilibrium. Kerosene is then to be added to the sump until the level is reached in the sump at
which overflow from the sump occurs.

47 Normal Fuel-Level Test
47.1 A heater shall be constructed so that when the heater is level, the minimum distance between the

maximum intended kerosene level in the burner maintained by the primary safety control and the level of
the lowest point at which overflow may occur is not less than 3/4 inch (19.1 mm).
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47.2 The heater is to be leveled and the burner metering arrangement is to be adjusted for maximum
input. Measurements are to be taken after equilibrium conditions of fuel levels have been attained.

48 Temperature Test
48.1 General

48.1.1 A heater shall be tested as specified in 48.2.1 — 48.6.2 and no part shall attain a temperature
sufficient to:

a) Damage required corrosion protection,
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b) Impair the operation of safety controls,
c) Impair the value of required thermal or electrical insulation, or
d) Cause creeping, distortion, sagging or similar damage.

The temperature rises at specific points shall not be greater than those specified in Table 48.1 unless
otherwise indicated.

48.2 Room heater
48.2.1 The heater shall be tested in accordance with 48.4.1.1 — 48.5.5 and the cheesecloth shall not

Ignlte Or prO UL H:UVV;IIU paltlulco. ThC |||a/\;|||um tUIIIrJUICltUIC I;OC Ul hCatCl \.:UIIIPUII ntS Sha." nOt
exceed the vglues specified for such items in Column 1 of Table 48.1.

48.3 Portable| heater

48.3.1 A portable heater shall be fired at any input allowed by the regulating device |and tested in
accordance wjth 48.4.1.1, 48.4.1.2, 48.6.1, 48.6.2 and 48.6.3. The cheesecloth applied to the vertical wall
and the wall igself shall not ignite or produce glowing particles. The maximum temperature [rise on heater
components ghall not exceed the values specified for such items in.Colimn 1 of Table 48/1.
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Table 48.1
Maximum temperature rises

Table 48.1 revised January 26, 2000

a,f

Column 1 Column 2
Degrees Degrees
Device or material C F C F
COMPONENTS
1. Fuses 65 117 90 162
2. Relay and solenoid coil windings with:
a. Class 105 insulated winding
Thermocouple method 65 117 115 208
Resistance method 85 153 115 208
b. Class 130 insulated winding
Thermocouple method 85 153 140 252
Resistance method 95 171 140 252
3. Sedling compounds Maximum temperattire 15°C (21°F) less than
melting temperaturg¢
INSULATED CONDUCTORS
1. Appliance wiring materiald
75°C rating 50 90 - -
80°C rating 55 99 70 126
90°C rating 65 117 80 144
105°C rating 80 144 95 171
200°C rating 175 315 200 360
250°C rating 225 405 250 450
2. Flekible cords — Types SJ, SJO, SJT, SJTO, including surfaces 35 63 60 108
of the|appliance which the cord may contact
3. OtHer types of insulated wires e
4. Wite, coded
Type RUW 35 63 60 108
Types RH, RFH, FFH, RHW AHW, THWN 50 90 75 135
Types TF, TFF, TW 35 63 60 108
Type TA 65 117 90 162
ELECITRICAL INSULATION
1. Fibpr used as electrical insulation 65 117 90 162
2. Phenolic compositiortused as electrical insulation or parts the 125 225 150 270
deteripration of which 'may result in a risk of fire or electric shock
METALS
1. Aluminum-alloys
1100 183 329 239 430
3033 239 430 294 529
2014, 2017, 2024, 5052 294 529 350 630
2. Aluminum-coated steel? 656 1181 767 1381
3. Carbon steel coated with Type A19 ceramic 572 1030 683 1229
4. Carbon steel sheet, cast iron 517 931 683 1229
5. Galvanized steel® 267 481 350 630
6. Stainless steel
Types 302, 303, 304, 316, 321, 347 767 1381 878 1580
Type 309 961 1730 1072 1930
Type 310 1017 1831 1128 2030
Type 405 683 1229 795 1431

Table 48.1 Continued on Next Page
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Table 48.1 Continued

Column 1 Column 2
Degrees Degrees
Device or material C F C F
Types 403, 409, 410, 416 572 1030 683 1229
Type 430 711 1280 822 1480
Type 442 877 1579 933 1679
Type 446 961 1730 1072 1930
E. GENERAL
1. Fuel lines
a. Aluminum tubing 346 623 457 823
B—Coppertubing 25+ 343 348 572
c. Steel tubing 402 724 513 923
2. Oil|in constant-level valve, sump, or tank See Section, 47
3. Sulfaces of test enclosure floor and appliance surfaces in 50 920 97 175
contag¢t with floor
4. Suffaces of test enclosure (ceiling, walls, and the like) 50 90 97 175
5. Sulffaces of appliance at points of zero clearance to test 50 90 97 175
structjire
F. HANDOLES, KNOBS, AND THE LIKEY 95 171 140 252
1. Me}allic 33 60 - -
2. Plaktic 44 80 - -
G. MOTQ®R INSULATION SYSTEMS
1. Cofl windings of alternating-current motors having a frame 50 90 - -
diamete_rh of 7 inches (178 mm) or less (not including universal
motork)'
Class|A Insulation
a. In open motors —
Thermocouple or resistance method 75 135 115 208
b. In totally enclosured motors —
Thermocouple or resistan¢e, method 80 144 115 208
Class|B Insulation
a. In open motors —
Thermocouple erJyesistance method 95 171 140 252
b. In totally enclosured’motors —
Thermocouple or resistance method 100 180 140 252
2. Cof windings of-alternating-current motors having a frame
diamdter’' of meredthan 7 inches (178 mm) and of direct-current
motorp and universal motors'
Class|A insulation
a. In open motors —
Thermocouple method 65 117 115 208
Resistance method 75 135 115 208
b. In totally enclosured motors —
Thermocouple method 70 126 115 208
Resistance method 80 144 115 208
Class B Insulation
a. In open motors —
Thermocouple method 85 153 140 252
Resistance method 95 171 140 252
b. In totally enclosured motors —
Thermocouple method 90 162 140 252

Table 48.1 Continued on Next Page
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Table 48.1 Continued

Column 1 Column 2
Degrees Degrees
Device or material C F C F
Resistance method 100 180 140 252

2 The specified maximum temperature rises apply to parts of an appliance, the malfunction of which may cause a risk of

fire, electric shock, or injury to persons.

b When the reflectivity of an aluminum-coating is utilized to reduce temperature, the maximum allowable temperature rise

is 461°C (830°F).

€ The specified maximum temperature rises apply if galvanizing is required as a protective coating or the reflectivity of the

surface is utilized to reduce temperatures.

d The limitations on rubber and thermoplastic insulation and on phenolic composition do not apply to compounds that

have been inyestigated and found acceptable for higher temperatures than those specified in Table 48.1.

€ For standafd insulated conductors other than those mentioned, reference should be made to the Nationahj
Code, ANSI/NIFPA 70-1999. The maximum allowable temperature rise in any case is 25°C (45°F) less.than the
temperature ljmit of the wire in question where Column 1 temperature rises are specified, and the maximum
ise where Column 2 rises are specified is to be based on the heat resistant properties of the in

temperature

fThe inclusioh of a temperature limit for a material in this table is not indicative of the acceptability of the maferial if

does not othgrwise conform to these requirements.
9 This applie
operation of the heater or while the heater is still hot.

to handles, knobs, buttons, and the like, that are likely to be contacted by~the user during intended

N The motor frame diameter is to be measured in the plane of the laminations of.the circle circumscribing thq stator

frame, excluding lugs, boxes, or the like, used solely for motor cooling, mounting, assembly, or connection.

Flectrical

hllowable
ulation.

it

Table 48.1 Continued on Next Page
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Table 48.1 Continued

Column 1 Co

lumn 2

Degrees

Degrees

Device or material C F C

F

the table.

=h

0

=

0

4.

of 1f

. p°C (9°F) for Class A insulation on coil windings of open-type alternating-current motors_having

. [L0°C (18°F) for a Class B insulation on coil windings of open-type alternating=current motors havi
T inches or less. (See subitem 1 of (g));

I Coil or winding temperature are to be measured by thermocouples unless the coil is inaccessible for attachment devices
(such as a coil immersed in sealing compound) or unless the coil wrap includes thermal insulation or more than two
layers, 1/32 inch (0.8 mm) maximum, of cotton, paper, rayon, or the like. For a thermocouple measured temperature of a
coil of an alternating-current motor, other than a universal motor, having a diameter of 7 inches (178 mm) or less, the
thermocouple is to be attached on the integrally applied insulation on the conductor. At a point on the surface of a coil
(not including universal motors) where the temperature is affected by an external source of heat, the Column 1
temperature rise as measured by a thermocouple may exceed the indicated maximum by the amounts specified in items

1 — 4, providgdtat the tTemperature 11Se of e Coitas measured by the TeSiStarce Mmetod 1S 1ot Tore tar |

ches (178 mm) or less. (See subitem 1 of (g));

L5°C (27°F) for Class A insulation on coil windings of open-typesaitérnating-current motors havi
hore than 7 inches. (See subitem 2 of (9));

PO°C (36°F) for Class B insulation on coil windings of open=type alternating-current motors havi
hore than 7 inches. (See subitem 2 of (g)).

Bpecified in

a diameter of

hg a diameter

g a diameter

hg a diameter

48.3.2 When

shall not ignite.

48.4 Test me
48.4.1 Gener
48.4.1.1 The
detachable, it

floor.

48.4.1.2 The
manufacturer

a portable heater is tested as described in 48.6.5, the cheesecloth draped o

h

hod

heater is to bé leveled. If the leveling means is detachable, it is to be rg
is to be adjusted to place the base of the heater the minimum allowable dista

fuel-regulating device shall be capable of delivering the maximum input sp

ver the heater

moved; if not
nce above the

ecified by the

pt the maximum allowable setting.
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48.5 Room heater

48.5.1 A room heater is to be tested in a partial enclosure as illustrated in Figure 40.1. The distance from
the side and back of the heater is to be the minimum recommended by the manufacturer, but the
distances from the heater to the walls are not to exceed 18 inches (0.46 m). If one side of a heater creates
higher wall temperatures than the other, then that side of the heater is to be located away from the wall.
If the casing is provided with adjustable doors or louvers, then such doors or louvers are to be placed in
the position allowing maximum temperature conditions.

48.5.2 Two layers of cheesecloth are to be loosely draped over the top and all outlets of circulating-type

room heater casing.

48.5.3 The h

+o 1ot

be continuoug

48.5.4 The hg
equilibrium or

48.5.5 If a he
with the fan i
operating unti

48.6 Portable

48.6.1 A port

+ ot I £ Al 4+l AT + 1] P~ N £ 1 <l H
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until equilibrium temperatures are attained.

pater is then to be fired at an input equivalent to one-fourth of the high-fire
continually receding temperatures are attained.

pter is equipped with an air-circulating fan, the tests in 48.5.1\~748.5.4 are to
lle until equilibrium temperatures are attained and are then to be continue
equilibrium or continually receding temperatures are attained.

heater

hble heater is to be tested in a partial enclosure as illustrated in Figure 40.1.

to be placed &t the midpoint of one wall as close to the~wall as the legs or other parts of

permit and is
and 48.6.3.

o be subjected to wall-ignition and component-temperature tests in accordan

48.6.2 For thé wall-ignition test, the side of the heater that radiates the most heat is to be

the wall. A lay
heater is to be
that the test
fuel-regulating

48.6.3 For th

er of cheesecloth is to be applied to the wall by tacking it into place as a wall

operated continuously ferthe period required to consume one full tank of ke
may be discontinued, after 7 hours if equilibrium conditions have been
control is to be set at the maximum allowable setting.

b component-temperature test, a directional heater is to be placed so that t

heater that ragliates the mast heat faces away from the wall. An omnidirectional heater is tq

that the fuel-r
maximum alloj
attained.

bgulatingsecontrol faces away from the wall. The fuel-regulating control is to

ce. Firing is to

nput rate until

be conducted
0 with the fan

The heater is
the heater will
ce with 48.6.2

placed facing
covering. The
osene, except
reached. The

he side of the
be placed so
be set at the

Wwable setting. The heater is to be operated continuously until equilibrium temperatures are

48.6.4 The test described in 48.6.3 is to be repeated at the minimum burner setting allowed by the wick
stop of the wick-adjusting mechanism. See 14.3.

48.6.5 Under the test conditions described in 48.6.3 and with the heater operating at the maximum
allowable burner setting, two layers of cheesecloth are to be draped over the heater for 30 seconds. The
cheesecloth is to be draped over the top and sides of the heater so that it:

a) Reaches the floor on the sides of the heater, and
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b) is oriented to cover the surface of the heater that radiates the most heat. The cheesecloth
used for the test is to be that described in 38.6. A heater with an air-circulating fan in which the
burner can operate with the fan idle is to be tested with:

49 Kerosene-

1) The fan operating, and
2) The fan idle.

Temperature Test

49.1 A heater shall be tested in accordance with 49.2 and the temperature rise of kerosene in the tank

of the heater

Exception:

49.2 The test

a) A
not to

b) Digectional and omnidirectional portable heaters ate-to be tested in accordance
48.4.1

c) Fo

tempd
tested

49.3 The kergsene temperature is to be measured with the thermocouple grid illustrated i

except for a h

the sides of th

from the heat
through the fil

is not to conts

F
directions in 3
which it can H
the room amB

shall not exceed 25°F (13.9°C) above the room ambient.

horizontal plane) that is marked with the minimum clearance to combustib
e operated, the temperature rise of kerosene may be not more than 30°F (
ient when it is tested in accordance with 49.2 and 49.3.

procedures for different types of heaters follows:

oom heater is to be tested in accordance with 48.5.1 ~ 48.5.5, except that ¢
be draped over the top and air outlets of a circulating-type heater.

1,484.1.2, 48.6.1, 48.6.3, and 48.6.4.

[ an omnidirectional portable heater, if the’temperature of the kerosene exce
rature by more than 25°F (13.9°C). but*not more than 30°F (16.7°C), the hes
away from the wall at the minimum ‘clearance marked on the heater.

49.2 revised January 26, 2000

bater equipped with a vacuum-feed tank, in which case thermocouples are tg
e tank. When maximum equilibrium temperatures are observed, the tank is {
br and inverted. The temperature of the kerosene is to be measured with a
opening. Duringthe measurement of the kerosene temperature the tip of the
ct the tank<surface.

or a portable omnidirectional heater (a round heater that radiates heat. U

niformly in all
e materials at
16.7°C) above

heesecloth is

with

eds the room
ter may be

n Figure 49.1,
be placed on
0 be removed
thermocouple
thermocouple
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Figure 49.1
Thermocouple grid for measuring kerosene temperatures for wick-type heaters

1

Figure 49.1 revised April 16, 2010
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ypical grid installation where:

b cable.
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B support =14 AWG (2.08 mm?) copper wire. Length may be adjusted to provide support as re

4 = Primary air ty

be.

5 = Wick.

6 = Fuel reservoir.

7 = Thermocouples tied and epoxied to thermocouple support.

8 = Thermocouple bead.

NOTE - Height of grid may be varied depending on fuel reservoir geometry.

uired.
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49.4 The measurement of kerosene temperature is to be made starting with a full tank of kerosene and
monitoring the temperatures at various levels for the time period required to consume the full tank of
kerosene. The test can be discontinued earlier if continually decreasing temperatures are observed.

49.5 The temperature limits for kerosene in the tank also apply to kerosene in the sump unless the
construction of the heater is such that all kerosene vapors from the sump can vent only through the
burner. The temperature of the kerosene in the sump shall be determined by a thermocouple grid, as

described in 49.2 and 49.4.

50 Lighting Test

50.1 A heater, when lighted as described in 50.2 and 50.3, shall cause no flash or puff.

50.2 The initilal conditions for test are to be as described in 43.3.

50.3 In 50.4
operation is in
torch or a tap
The fuel-regul
and the basic
changes in th

a) Fo
energ

b) Th

c) Th

50.4 With the¢

manufacturer’
burner at high
extinguishmer
the burner an

50.5 A heate
minutes when
accordance wj

50.14, the test methods described pertain to vaporizing-type burnersiin wh
itiated by turning on the fuel by a fuel-regulating device and igniting ‘the fuel
br. The burner operation is terminated by shutting off the fuel by‘the fuel-reg
hting device is used to control the firing rate of the burner. Thetésts specified
methods are also applicable to heaters employing wick-type burners except fg
b test methods:

I a wick-type burner, the burner operation is initiated by raising the wick and
zing an igniter or using a match to light the burner.

e burner firing rate is controlled by adjusting-the wick height.

a}

burner is turned off by lowering thexwick.
b heater at room temperaturef-the burners are to be lighted in accord:
instructions. After ignition ‘is-obtained, the fuel-regulating device is to be
Lfire input for at least 15-minutes. The fuel is then to be shut off and, immedi
t of a burner flame, the burner is to be again lighted by first introducing a torg
| then turning on thefuel.

D

employing a wi¢ck burner shall be constructed so that stable ignition is obt
the burneristlighted in accordance with the instructions furnished with the
th 50.6,and-50.7.

50.6 The initi]il conditions for test are to be as described in 43.3.

ch the burner
manually by a
Lilating device.
in this section
r the following

then

ance with the
set to fire the
ately following
h or taper into

ained within 5
heater and in

50.7 The burner is to be lighted in accordance with the instructions and allowed to fire at high-fire input
for at least 15 minutes. The fuel is then to be turned off. After the heater has attained room temperature,
the burner is to be again lighted in accordance with the instructions. The interval from the time the
fuel-regulating device is opened until stable ignition can be obtained is to be not more than 5 minutes.
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