®

UL 296A

STANDARD FOR SAFETY

Waste Dil-Burning Air-Heating
Appliances



https://ulnorm.com/api/?name=UL 296A 2023.pdf



https://ulnorm.com/api/?name=UL 296A 2023.pdf

NOVEMBER 2,

2023 - UL296A

tr1

UL Standard

Third Edition

for Safety for Waste Oil-Burning Air-Heating Appliances, UL 296A

, Dated August 2, 2018

Summary of Topics

This revision of ANSI/UL 296A dated November 2, 2023 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked

with a vertica

Llinain tha marain
e te-Har g

The requirements are substantially in accordance with Proposal(s) on this subject dated Augt

All rights re
transmitted
without prior

ULSE provid
but not limite]

In no event
including los
inability to us
possibility of
this Standarg

Users of the
harmless fro|
attorney's fe
Standard on

n any form by any means, electronic, mechanical photocopying; recording,
permission of ULSE Inc. (ULSE).

es this Standard "as is" without warranty of any kind, either expressed or impl
d to, the implied warranties of merchantability or fithess<or any purpose.

will ULSE be liable for any special, incidental,»¢consequential, indirect or simi
5 of profits, lost savings, loss of data, or any’ether damages arising out of the
e this Standard, even if ULSE or an authorizeéd ULSE representative has been 3
such damage. In no event shall ULSE's liability for any damage ever exceed the
, regardless of the form of the claim.

electronic versions of UL's Standards for Safety agree to defend, indemnify, ar
M and against any loss, expense, liability, damage, claim, or judgment (includin
es) resulting from any erforor deviation introduced while purchaser is storing
the purchaser's computer-system.

st 11, 2023.

served. No part of this publication may be reproduced, stored. ima retrieval system, or

or otherwise

ed, including

ar damages,
use of or the
dvised of the
price paid for

d hold ULSE
g reasonable
an electronic


https://ulnorm.com/api/?name=UL 296A 2023.pdf

tr2 NOVEMBER 2, 2023 - UL296A

No Text on This Page



https://ulnorm.com/api/?name=UL 296A 2023.pdf

@ m\eﬁnan Nﬂlio,,a, -94,
o

N 00¢
& %

AUGUST 2, 2018
(Title Page Reprinted: November 2, 2023)

ANSI/UL 296A-2013 (R2023)

UL 296A

Standard for Waste Oil-Burning Air-Heating Appliances

Hrevious numbered and unnumbered editions of standards covering heating appliances have\been
published since 1987.

First Edition — November, 1990
Second Edition — October, 1995

Third Edition

August 2, 2018

This ANSI/UL Standard for Safety consists of the\Fhird Edition including revision
through November 2, 2023.

[

The most recent designation of ANSI/UL 296A as a Reaffirmed American National
Standard (ANS) occurred on November 2, 2023. ANSI approval for a standarg
does not include the Cover Page, Transmittal Pages, and Title Page.

CGomments or proposals for\revisions on any part of the Standard may bg
qubmitted to ULSE at any.time. Proposals should be submitted via a Proposal
Request in ULSE's Collaborative Standards Development System (CSDS) at
Https://csds.ul.com.

=

Qur Standards for-Safety are copyrighted by ULSE Inc. Neither a printed ng
dlectronic copy, 0f a Standard should be altered in any way. All of our Standard
gnd all copyrights, ownerships, and rights regarding those Standards shall remai
the sole and exclusive property of ULSE Inc.

> O

COPYRIGHT © 2023 ULSE INC.



https://csds.ul.com
https://ulnorm.com/api/?name=UL 296A 2023.pdf

UL 296A NOVEMBER 2, 2023

No Text on This Page



https://ulnorm.com/api/?name=UL 296A 2023.pdf

NOVEMBER 2, 2023 UL 296A 3
CONTENTS
PART | - ALL WASTE OIL-BURNING AIR-HEATING APPLIANCES
INTRODUCTION
LIS Toto] o1 Y PSPPI 9
A € 1= o= U 9
K ][0 1= =T PP 9
S O o 3 o] 1T | €PN 14
CONSTRUCTION
5 Profection of Users and Service Personnel..........c..ccooiviiiiiiniiiiiin e M 15
6 ENQIOSUIES ....ooniiieiiee et GO T e b 19
& €= 1= - | P /SN EEPR 19
6]2 DOOrs and COVEIS ......c.uiiiiuiiiiiiieeieeeiieeee e eeee e NV e e eeeeee e e 27
6|3 Field wiring system connections.............ccooviiiiiii S 28
7 Field WIKNG ..ot e S5 e f e 29
4 S C =T 1= = | P PRSP SRR 29
712 Leads and terminals ...........ooooviviiiiiinne S 31
8 INtGrNal WIKNG ... et e e et e et e e e e e e e enn b 32
8l1 General ... N e e 32
812 Methods ......oieiii N 32
813 Short circuit proteCtion ............iieii de e 35
9 Separation Of CIFCUILS .....vvvuiiii i a0 e et e e e e e e e e et e e e e eeanneeenneesf e eeneeenenns 36
10 Grounding and BONAiNG ........ovvuniee e S e e e e e e e e e e ean e ennneeaef e 37
ELECTRICAL COMPONENTS
T T 1o T - | PTRPSTRPN FUPSTRPT 40
12 Mounting of ElectricakComponents. ..o b 40
13 M¢tors and Motor.Qverload ProteCtion..............coveiieiiiieiiiiiiieeeeiii e e 41
14  Oyercurrent Protection of High-Voltage Control-Circuit Conductors...........c.occceeeifivviineennnns 45
3 1Y 1= = PN SO 45
1.2 Direetéconnected high-voltage control Circuit............ccoooeviiiiiiii 45
13.3 Tapped high-voltage control CirCUts ............cceuuoiiiiiiiiiiiiiiiieieccn e 45
1B.4:0vercurrent-protective deVICES ........vvvuiiiiiiiiiie e b 46
15 Oyereurrent Protection of Transformers .............oceeeviieeeiiieeiieieeiiieiiiieeiiieiieeeeeedb e, 46
15.1 High-voltage tranSformMErs ..........oouui i e 46
15.2 Low-voltage transSfOrmers ...... oo e 48
15.3 Overcurrent protective deVICES ........iieuiiiii e 48
16 Switches and Controllers ... ... e e 49
LA O7- o =T (o] = 49
18  Electrical Insulating MaterialS ..o e 50
SPACINGS
19 High-Volage CilrCUILS .......ooeeii e 50
DO B o 1N Y o] = To L= O] o ) 51


https://ulnorm.com/api/?name=UL 296A 2023.pdf

4 UL 296A NOVEMBER 2, 2023
PERFORMANCE
2 T € 1= 1= - PP 52
247 1= Y= B U= £ 52
220 T 1 1 14 0T a1 o 7= 4o ) o P 53
2 T T B T | 1 TSP 53
23.2 FUBINPUL. ... e e e e e e 53
23.3 POWEr MEASUIEMENT ... ...ttt et e e et e et e e et e e e e e e an e eeaaaees 53
23.4 SPEEd MEASUMEIMIENT. .. ..uu ittt e e e et e e e e e e e e e e e et e e e st e eeaaaaens 53
23.5 StAliC PrESSUIE ...uu ittt e et e e e e e e e e e e et e e e et aa e 54
23.6 Temperature MEAaSUIMEMENT ........ i i it e e e e e e e et e e e e e e e e eenaaees 56
24 TeSEVORAGE ... .o 58
25 Po't;/er INPUE TESE .ottt eene e eneeeee e e s ereeeeeeeaeens 58
26  Tefnperature Test .....c.oiiiiiii et T 59
27 Stalled Fan Motor TeSt.......ccuuiiviiiiiiiieii e e e e, 62
28  ShPrt-CirCUIt TESt....ceue e e e e S e e e e h e 62
29 Ovgrload Test, High-Voltage Transformers ...........ccooooeiiiviieeinnenedd o e 65
30 Bufnout Test, High-Voltage Transformers..........ccooovvvvii AL 65
31 Diglectric Voltage-Withstand Test — AppliancCe ..........coooeiviiiiii e A e, 66
MANUFACTURING AND PRODUCTION TESTS
32 GENEIAL e e e e e 67
33 Praduction Line Dielectric Voltage-Withstand Test..ox v 67
MARKINGS
34 Nameplate......oooooiiiiiiiii e 68
35 Supplementary...... ..o T e 70
INSTRUCTIQNS
KGR €T o= - | o SR UPPURTR BT 71
PART Il - BURNERS
CONSTRUCTION
Y A €= = = | TP FOPPTPPR 72
38 MGEEIIAIS. ... e e e e e 73
G TR X1~ < 11 o] |7 73
40  Accessibility fOr SErVICING.........iiiiiii e 74
41 Fan Housings and Air TUDES ......cooiiiiiiiiiei et eeneaa s 75
42  Combustion Air CONTIOIS ... ... e e e e 75
G T VT B} (=11 1= PP 76
44  Fittings, Piping, and TUDING ......couiiiiie e e e e e 80
T = 1 Y= 82
T € =0 o = T PP 82
A7 1gNIION SYSEEMIS ... ittt 83
48 Electric High-Tension Ignition ... e 83
481 ASSEIMIDIY Lot 83
48.2 Electrode and bUS DArs .........oouuiiiiiii e 83
TG T 1 1T =1 (o] 84
G R = Y- o - T 84

48.5 Transformers


https://ulnorm.com/api/?name=UL 296A 2023.pdf

NOVEMBER 2, 2023 UL 296A 5

49 GaAS PUlOtS .. e 85
50  Control APPHCALIONS ......c.uuiiiiiei e e e aaaas 85
51 Primary Safety CONTrOlS .......c.uniiii i 86
52 Oil Atomization CONTIOl .......ccieiiii e e e e et e e e e e et e e e e e eeanas 86
o3 T |01 =Y [ Yo € 87
54  Oil Heating EQUIPMENT ... e e e e e et e e e e e eeanas 87
55  Air Atomizing EQUIPMENT ... ... 87
56 Combination Gas-Oil BUINEIS...........couuiiiiiiiii et e et e e e et eeeeetaeeaees 87
PERFORMANCE
Y A € 1= T 1= - | 88
58  COMbBUSHON TeSS. ..o e b e 88
5B.1 Mechanical-atomizing burners general .............cccoooiiiiiiiiiiniiiine i bt 88
5B.2 Extended operation...........cooeeuiiiiiiiiiiiieeee e ST 88
59  Cambustion Air Failure Test .........oviiiiiiiiiii e Wb 89
60 Inferruption of Atomization Test ...........ccooeiiiiiiiiiii e O e b 90
61 Undervoltage Operation Test...........coiviiiiiiiiiiiiiiiicieeceei e e b 90
62 Pgwer Interruption Test ... e NN e e 91
63 Continuous Operation Temperature Test ..........ccoooovieei & T, 9
64 Ignition Tests, Multiple Igniters...........ccoovieviiiiiiiin S b, 92
65 Ignition Tests, Electric High-Tension...........ccooovii ™S i b, 92
6p.1 Reduced voltage —cold Oil...........ooeeeenineen Q2 92
6p.2 Combustion deteCtors .........cuui i e e e e e e e e e e eee e e e e 93
66 Ignition Tests, Gas Pilot ... T e 93
6p.1 Reduced voltage..........coouiviiiiiiiii e 93
& I 1 [0] =T U o1 =Y V] o T o NN SO 93
6P.3 Flame failure reSPONSE.......ccvne e e e e e e e e e e e e e 94
BP.4 Stability......ccevuiieiiiiie e A e e een b 94
67 Ignition Test, Gas-Electric System. (.. ... 94
68 Ignition Tests, Gas-Electric HightTension System .............cccooeeiiiiiiiiiiniineee e, 95
6B.1 Reduced voltage — COldOIl........cceiieiiic e b 95
6B.2 Dielectric voltage-withstand —burner................occoiiiiiiiiiiiiiiieieeeeif e 95
6B.3 Dielectric voltage-withstand — electrode insulators.............cccoooeieiiiiiii i 95
69 Ignition Test, MultiplesAtomizer Burner.............ccoooiiiiii e e 95
70  Abnormal Operation Test — Oil Heating ...........ooovviiiiieiiiiiiiieiiieeeeeieeeeeei e b 96
PART lil - BDILERS,.FURNACES, AND HEATERS
CONSTRUCTION
A =11 o 1] o] 2SRRI 97
72 AcCesSIbIlity fOr SEIVICING . ... i i e et e 99
73 Disposal of Combustion ProdUCES .........couiiiii e 99
£ = - T T PP 99
£ T = T 1 o P 102
76  Radiation Shields OF LINEIS ....u.iiieiiii et e e e e e e e e e eaneeeeen 103
77 Materials in Air Handling Compartments ... 103
4 T N Gl 11 Y =S 105
79  Combustion Chamber....... .o e eees 105
< = To [ = o] = PPN 105
81  Heating SUMace JOINTS.......ccuuiiiiiiii e e e e e e e e e eeen 105
S Y2 = T | 1= S 106
<G T o [T =T 0o | =T PN 106
84 Dampers and Draft REQUIALOrS ...........iiiiiiiiiei e 107


https://ulnorm.com/api/?name=UL 296A 2023.pdf

6 UL 296A NOVEMBER 2, 2023

1S O o1 (o] = 107
85.1 APPICALION .. 107
85.2 Limit CONTIOL. ... e 107
85.3 FaN CONIIOL . ... e e 108

PERFORMANCE — CENTRAL FURNACES

oG CT=T 1= = | 108
87 Test Installation for Standard ClearancCes ...........c.oouiiiiiiiiiiiie e 109
87.1 Downflow and upflow furnaces enclosure ..............cccooooiiiiiiiiiiiie e 109
87.2 ChimMNEY CONNECION......iuei it e e e e e e e e e e e e ana s 110
87.3 Airoutlet and inlet —forced air furNaCe ... ....uoieiieiieiiei it eiiee e eneennnns 112

88
89
90
91
92
93
94
95
96
97
98

100

101
102
103
104
105
106
107
108
109

PERFORMANCE - BOILERS

(O T 7= o T=T = | 137

PART IV - OUTDOOR USE EQUIPMENT

CONSTRUCTION
L T € 7= o =T = | TP 138
L 2 = Tl (o1 U TR 138
B 2 B =Y U= = | T 138

112.2 Corrosion ProteCHON . ... ceuii e 138


https://ulnorm.com/api/?name=UL 296A 2023.pdf

NOVEMBER 2, 2023 UL 296A 7

113 Field-Wiring CONNECHIONS ... .cuiiit e 140
L 11 (= 0 F= I T TV 140
115 Electrical Insulating Material ... e 141
PERFORMANCE
T o= 11 T = 141
AT T I =Y PP 144
117.1 Wind velocity 40 miles Per hOUr ..... ... 144
117.2 Wind velocity 10 miles PerhouUr............oiiiii e 145
118 Accelerated Aging Test — Gaskets, Adhesives, and Sealing Compounds................cceuueen.. 145
119 Metallic Coating Thickness Test ..........oveveeuiieeeiiiieiiiiiiie ittt 146
MARKING
120 Beneral .oooeeeeeee e e et 147
APPENDIX A

Standaids for COMPONENTS ........cooviiiiiii e T N e e e e e e e e e fe e 148



https://ulnorm.com/api/?name=UL 296A 2023.pdf

UL 296A NOVEMBER 2, 2023

No Text on This Page



https://ulnorm.com/api/?name=UL 296A 2023.pdf

NOVEMBER 2, 2023

UL 296A

PART | - ALL WASTE OIL-BURNING AIR-HEATING APPLIANCES

INTRODUCTION

1 Scope

1.1

These requirements cover air-heating appliances of the central furnace and unit heater types and

boiler assemblies intended for burning waste oil fuels and having fuel inputs rated no more than 20
gallons/hour (75.7 liters/hour) or approximately 3,000,000 Btu/hour (3,160,000 kj/hour).

1.2 These requirements cover automatically-lighted, mechanical-atomizing type burners that typically

are used witlrtheseapptiances—The burmeristobefactory=imstattedomor providedwithreach

1.3 Thebu
prevent the &

1.4 Requirgments for the installation and use of waste oil-burning appliances are ing
f Oil Burning Equipment, ANSI/NFPA 31. Waste oil-burning.appliances are fd
commercial &nd industrial applications.

Installation d

1.5 In addi
requirements
Specification

1.6 The teqms "combustible" and "noncombustible",~as-used in these requirements, are ¢
[lerms Relating to Chimneys, Vents, and Heat-Producing Appliances, ANSI/NFPA

Glossary of
2 General

2.1 The tern
a central furn

2.2 Values
approximate

2.3 Unless

square (rms).

3 Glossary

m "appliance"” refers to any equipment covered by this standard. The term "furn

bnormal discharge of oil at the burner in the event of ignition failure or flame faild

ion to being investigated for use with waste oils, the ‘heating appliances covg
are investigated for use with a numerical grade” of fuel oil, graded acc
for Fuel Oils, ANSI/ASTM D396.

ace. The term "heater" reéfers to a unit heater.

stated without paréntheses are the requirement. Values in parentheses are e
information.

indicatedtherwise, all voltage and current values mentioned in this standard a

appliance.

ners covered by these requirements are equipped with an automatic primary safety control to

re.
luded in the

r use only in

red by these
brding to the

efined in the
97M.

ace" refers to

Xplanatory or

'e root-mean-

3.1 Forthe

purpose of this standard, the following definitions apply.

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

3.3 AIR, PRIMARY - The air introduced into a burner and that mixes with the fuel before it reaches the
ignition zone.

3.4 AIR, SECONDARY - The air externally supplied to the flame at or beyond the point of ignition.

3.5 AIR SHUTTER - An adjustable device for varying the size of the air inlet or inlets regulating primary
or secondary air.
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3.6 APPLIANCE, DIRECT VENT SYSTEM - A self-contained appliance that is inherently constructed so

that:

a) All air supplied for combustion;

b) The combustion system of the appliance; and

c) All products of combustion

are completel

y isolated from the atmosphere of the space in which the appliance is installed.

3.7 APPLIANCE, VENTED - An indirect-fired appliance provided with a flue collar to accommodate a

flue pipe for t

3.8 BOILER
generated or

3.9 BOILER
than 15 psig

3.10 BOILE
160 psig (110

3.1 BOILE

(1103 kPa) and at a temperature not exceeding 250°F (121°C).

3.12 BOILE
exceeding 15

3.13 BURN
on and ignite

3.14 BURN
and is ignited

3.15 BURN
delivers the g
Some examp
rotary atomiz

ansporting flue gases to the outer arr.

— A closed vessel in which water or some other liquid is heated oryin’ wh
superheated, under pressure or vacuum, by direct application of heat.

, HIGH PRESSURE STEAM — A boiler in which steam is generated at a pre
103 kPa).

R, HIGH TEMPERATURE WATER — A boiler intended for-operation at a pressu
3 kPa) or at a temperature exceeding 250°F (121°C)0r both.

R, HOT WATER - A boiler that furnishes hat.water at a pressure not exceed

R, LOW PRESSURE STEAM — A bgiler in which steam is generated at a
psig (103 kPa).

FR, AUTOMATICALLY LIGHTED — One in which fuel to the main burner is no
| automatically.

FR, MANUALLY LIGHTED — One in which fuel to the main burner is turned on
under supervisiopn:

FR, MECHANICAL-ATOMIZING TYPE - A power-operated burner that p
il and all ©r-part of the air by a mechanical process in controllable quantities for
les are'air atomizing, high and low pressure atomizing, horizontal rotary atomi
ng,and vertical rotary wall-flame burners.

ch steam is

ssure higher

re exceeding

ing 160 psig

bressure not

mally turned

only by hand

repares and
combustion.
zing, vertical

3.16 BURN

other mechanism as the principal means for supplying air for combustion.

ER, MECHANICAL-DRAFT TYPE — A burner that includes a power-driven fan, blower, or

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

3.18 CONTROL, LIMIT — A safety control responsive to changes in liquid level, pressure, or temperature,
normally set beyond the intended operating range of the controlled appliance to limit its operation.

3.19 CONTROL, OPERATING — A control, other than a safety control or interlock, to start or regulate
input according to demand, and to stop or regulate input upon satisfaction of demand. An operating control
may also actuate auxiliary equipment.
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3.20 CONTROL, PRIMARY SAFETY — A control that is directly responsive to flame properties and that
senses the presence or absence of flame and, in event of ignition failure or unintentional flame
extinguishment, causes safety shutdown.

3.21 CONTROL, SAFETY — An automatic control, such as a relay or switch, used in conjunction with
other auxiliary equipment to form a safety control system that is relied upon to reduce the risk of fire,
electric shock, and injury to persons.

3.22 DRAFT REGULATOR, BAROMETRIC (AUTOMATIC DAMPER) — A device that functions to
maintain a desired draft in the appliance by automatically reducing excess chimney draft to the desired
value.

3.23 ELEC|TRICAL CIRCUITS:

a) High-Voltage Circuit — A circuit involving a potential of no more than 600 volts and [having circuit
chargcteristics in excess of those of a low-voltage circuit (or an isolated limited secondary circuit);

b) Isplated Limited Secondary Circuit — A circuit of limited energy| derived fronp an isolated
secomndary winding of a transformer having a maximum capacity of\1Q0 volt-amperes jand an open-
circuif secondary voltage rating not exceeding 1000 volts;

c) Low-Voltage Circuit — A circuit involving a potential of-n¢ more than 30 volts rms alternating-
current (42.4 volts peak) or direct current and:

1) Supplied by a Class 2 transformer, or by a:battery, by a battery and fixed impedance, by a
transformer and fixed impedance each of which complies with the requiremenits for a Class
2 transformer as specified in the Standard for Low Voltage Transformers — Part 1: General
Requirements, UL 5085-1, and the Standard for Low Voltage Transformers —|Part 3: Class
2 and Class 3 Transformers, UL 5085-3; or

2) Limited to a maximum of 100 volt-amperes. A circuit derived from a soufce of supply
classified as a high-voltage circuit, by connecting resistance in series with the|supply circuit
to limit the voltage and/Current, is not considered to be a low-voltage circuit;

d) Safety Control Circuit <A circuit involving one or more safety controls.

3.24 EXCHSS AIR — Air.that passes through the combustion area and the appliance flueg in excess of
that which is[theoreticallysrequired for complete combustion.

3.25 FLUE| APPLIANCE — The flue passages within the appliance.

3.26 FLUE-COttAR=Ttatportiomof amapptiancemtended—forattachmentof the—chimney or vent
connector.

3.27 FURNACE, CENTRAL WARM-AIR — A self-contained indirect-fired appliance constructed to supply
heated air through ducts to spaces remote from or adjacent to the appliance location.

3.28 FURNACE, DOWNFLOW - A forced-air type central furnace constructed with air flow through the
furnace essentially in a vertical path, discharging air at or near the bottom of the furnace as shown in

Figure 3.1.
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Figure 3.1

Types of forced-air central furnaces

UPFLOW FURNACE HORIZONTAL FURNACE

BLOWER

- -

| |_§\-/\|

&\ DOWNFLOW FURNACE
BLOWER| =

BLOWER
UPFLOW FURNACE T f

=

BLOWER ‘

S23590 Note: Arrows indicate direction of air flow.
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3.29 FURNACE, HORIZONTAL — A forced-air type central furnace constructed with air flow through the
furnace essentially in a horizontal path as shown in Figure 3.1.

3.30 FURNACE, UPFLOW - A central furnace constructed with air flow through the furnace essentially
in a vertical path, discharging air at or near the top of the furnace as shown in Figure 3.1.

3.31 IGNITION, INTERMITTENT - Ignition by an energy source that is continuously maintained
throughout the time the burner is firing.

3.32 IGNITION, INTERRUPTED - An ignition system that is energized each time the main burner is to
be fired and de-energized at the end of a timed trial-for-ignition period or after the main flame is
established.

3.33 IGNITION, MANUAL - Ignition by an energy source that is manually energized‘and where the fuel
to the pilot is|lighted automatically when the ignition system is energized.
3.34 INTERLOCK — A control used to determine the physical state of a required condition|and to signal

that determination to the primary safety control of the appliance.

3.35 OIL, HUEL — Any hydrocarbon oil as defined by the Specifications for Fuel Oils, ANSI/ASTM D396.
3.36 OIL, WASTE - Used automotive crankcase oils (Which may contain unburned gasoline,
transmission| fluids, or brake fluids). Waste oils may be a mixfure of these fluids and may vary| considerably
in their chemlical and physical properties.

3.37 PILOT - A flame that is used to ignite the fuel at the main burner or burners.

3.38 PILOT FLAME-ESTABLISHING PERIOD- The period of time fuel is permitted to be gelivered to a
proved pilot before the flame-sensing devicetis'required to detect pilot flame.

3.39 PILOT, PROVED - A pilot flanmie supervised by a primary safety control that senses the presence of
the pilot flamee prior to permitting the main burner fuel to be delivered for combustion.

3.40 PUMR

, OIL-TRANSFER/- An oil pump, automatically or manually operated, that

through con

nuous piping:from a supply tank to an oil-burning appliance or to an auxiliary ta

not intended| to stop pumping automatically in case of total breakage of the oil supply ling
pump and thg appliahce.

3.41

RADIATION SHIELD — A separate panel or panels located between heating surfaces

transfers oil
hk and that is
between the

and adjacent

objects to reduceheattranmsmission by radiatior:

3.42 RADIATOR - Auxiliary heat transfer surfaces within the casing, connected between the combustion
chamber and the flue collar.

3.43 SERVICING - The periodic tasks performed to operate and maintain an appliance, such as air, fuel,
pressure, and temperature regulation, cleaning, lubrication, and resetting of controls. Repair and
replacement of parts other than those expected to be renewed periodically are not considered to be
servicing tasks. Some examples of servicing are:

a) Cleaning or replacing nozzles, atomizers, and pilots;
b) Setting ignition electrodes;

c) Cleaning strainers or replacing strainer or filter element;
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d) Resetting a safety control; and

e) Replacing an igniter cable.

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

retail market.

3.45 STRAINER, PRIMARY - The strainer through which all oil first passes on the way to the burner and
that is located upstream from any other strainer.

3.46 STRAINER, SECONDARY - A strainer downstream from the primary strainer that is located in the

fuel line betw;

cen the primary strainer and the pnin’r at which fuel is delivered for combustion

3.47 TRIAL
delivered into

3.48 UNIT |
may be floor-
circulation of
with louvers ¢

3.49 VALVH
completely tu

3.50 VALVE
oil valve for c

a) Metering (Regulating) Valve — An oil contfol valve for regulating burner input;

b) Sa
burne

4 Compongnts

4.1 Except
requirements

used in the poducts cavered by this standard.

4.2 Acomp

LFOR-IGNITION PERIOD — The period of time the main burner fuel_is\per
the ignition zone before the main flame-sensing device is required to deteet mai

HEATER — A self-contained, automatically controlled, indirect-fired-air heating a
mounted or of the suspended type. A unit heater is equipped with an integral fan
air and is to be used for the heating of a nonresidential space. A'unit heater may
r face extensions by the manufacturer.

, MANUAL OIL SHUT-OFF — A manually operated-\valve in the ail line for th
rning on or shutting off the oil supply to the burner.

, OIL CONTROL — An automatically or mantally operated device consisting ess
bntrolling the fuel supply to a burner:

ety Valve — A normally closed*valve of the "on" and "off" type, without any bj
[, that is actuated by a safety control or by an emergency device.

for that component. See Appendix A for a list of standards covering compone

bnent'is not required to comply with a specific requirement that:

mitted to be
n flame.

ppliance that
or blower for
be equipped

b purpose of

entially of an

ypass to the

bs indicated in 4.2;"a component of a product covered by this standard shall cofnply with the

nts generally

a) In

tves—afeatureor characteristic ot Tequired—imthe—appticatiomof the—com

product covered by this standard, or

b)lss

uperseded by a requirement in this standard.

nent in the

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

4.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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CONSTRUCTION
5 Protection of Users and Service Personnel

5.1 An uninsulated high-voltage live part and a moving part that may cause injury to persons shall be
located, guarded, or enclosed to reduce the risk of unintentional contact by personnel performing service
functions that may have to be performed while the equipment is energized.

5.2 Service functions that may have to be performed with the equipment energized include:

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

b) R
c)O
d) Ad
A factory set
53 There
normally per
cleaning and

5.4 Adjusts
with regard t
resetting, or

live parts or moving parts that may cause injury togersons are not located:

a)lIn

b) Wi
5.5 An eled
while energi

for that purg
grounded m
subjecting se

a)Th

|

setting control trip mechanisms;
erating manual switches; or

justing air-flow dampers.
and sealed control is not considered to be adjustable.

uirements specified in 5.1 are not applicable to mechanical service functions
formed with the equipment energized. Such functions-include adjusting or replag
replacement of strainers and oil filters.

ble or resettable electrical control or manual switching devices may be locate
0 uninsulated high-voltage live parts so that“manipulation of the mechanism fo
bperation can be accomplished in the intended direction of access if uninsulateg

ront of the mechanism in the diréction of access; and

hin 6 inches (152 mm) on.any side or behind the mechanism, unless guarded.

trical control component that may require examination, adjustment, servicing, or|
red (excluding voltage measurements other than for jacks or terminals specifig
ose) shall be (located and mounted with regard to other components and w
etal parts so.that the component is accessible for electrical service func
rvice persennel to:

b risk"0f electric shock from adjacent uninsulated live parts; or

that are not
ing belts and

d or oriented
r adjustment,
high-voltage

maintenance
ally intended
ith regard to
tions without

b) Inj

5.6 Accessibility and protection from the risk of electric shock and accidental contact with moving parts
that may cause injury to persons may be accomplished by mounting the control components in an
assembly so that unimpeded access is provided to each compartment through an access cover or panel in
the outer cabinet or the cover of the control assembly enclosure, as shown in Figure 5.1, with the following
arrangement:

a) The components are located with regard to the access opening in the outer cabinet so that the
component in the control assembly that is located farthest from the access opening is no more than
14 inches (356 mm) from the plane of the access opening;

b) Uninsulated high-voltage live parts outside the control assembly projected clear space (except
for live parts within a control panel) or unguarded moving parts are located at least 6 inches (152
mm) from any side of the access area. The projected clear space is considered to be bounded on
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the sides by the projection of the smallest rectangular perimeter surrounding the outside edge of
the components or control enclosure when provided. The access area is considered to be bounded
on the sides by the projection of the perimeter of the access opening in the outer cabinet to the
closest rectangular perimeter surrounding the outside edge of the component or control enclosure;

c) The volume generated by the projected clear space of the control assembly to the access
opening in the outer cabinet (within the access area) is completely free of obstructions, including

wiring;

d) Access to the components in the control assembly is not impeded in the direction of access by
other components or by wiring in the assembly; and

e) Ext
are to

actor-type-fusehelders-and-snap-switches-moeunted-through-the-control-assembly enclosure

tOT—ty P TTTTOTCT IOV ItT

be located so that:

1) There is unimpeded access to these components through the access o
outer cabinet: and

ening in the

2) They are not immediately adjacent to uninsulated live parts outside the confrol assembly

enclosure as specified in 5.4, unless guarded.
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Figure 5.1
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5.7 Components in a low-voltage circuit shall comply with the requirements specified in 5.5 in their

relation to uni

nsulated live parts in a high-voltage circuit and to moving parts.

5.8 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)Ins

f) Insy

5.9 Moving
shall be encld

510 |Ifther

a) The opening or removal of the door, panel, or shield intérlocking device shall requi

tools;
b) An

C)A W
warn {

5.11 The di
shall be in a

exceed 3 inches (76.2 mm). For an opening having a minor dimension between two of the va

in Table 5.1,
interpolation
of the openir
inserted throd

llated terminals and splices; and

lated wire.

parts such as fan blades, blower wheels, pulleys, or belts that may,cause injuf
sed or guarded.

bmoval of doors, panels, or shields will expose moving parts:

nterlocking device shall shut off the mechanism;or

arning marking as specified in 34.6 shall be provided where readily visible after
he user to shut off the equipment before removing or opening the cover or door.

Etance from an opening in a required guard or enclosure to the moving part ing
ccordance with Table 5.1, and the minor dimension of the opening shall not

the distance from the‘opening to the moving part shall be no less than tf
petween the correspénding values in the right-hand column of the table. The min
g shall be determined by the largest hemispherically tipped cylindrical probe
gh the openind with a force of 5 pounds (22 N).

Table 5.1
Dimensions of openings in enclosure

y to persons

re the use of

nstallation to

icated in 5.9
in any case
ues included
at found by
or dimension
that can be

Minor dimensions of opening Minimum distance from opening to moving part
Inches (mm) Inches (mm)
1/4 (6.4) 1/2 (12.7)
3/8 (9.5) 1-1/2 (38.1)
12 (12.7) 2-1/2 (63.5)
3/4 (19.1) 4-1/2 (114)
1 (25.4) 6-1/2 (165)
1-1/2 (38.1) 10-1/2 (267)
2 (50.8) 14-1/2 (368)
3 (76.2) 30 (762)

@ Openings less than 1/4 inch (6.4 mm) are not to be considered.
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5.12

If a moving part is unlikely to be contacted through the opening because of fixed components,

including baffles, the moving part shall not be considered when determining compliance with 5.1 and 5.9.

6 Enclosures

6.1

6.1.1

General

Uninsulated high-voltage live parts shall be enclosed or guarded to reduce the risk of unintentional

contact by persons during intended use of the equipment. This applies also to uninsulated high-voltage
live parts located in a compartment into which access is required for servicing of the equipment, such as

resetting con

trols, replacing filters, lubrication, and cleaning.

6.1.2 Amor
a) Me
b) Re
c) Mo
d) Flg
e)Re

f) Re
condi

For a nonmg
with regard t

6.1.3 The ¢

g the factors taken into consideration when determining the acceptability of ane
chanical strength;

sistance to impact;

isture-absorptive properties;

mmability;

Sistance to corrosion; and

sistance to distortion at temperatures to which the enclosure may be sub
tions of intended or abnormal use.

tallic enclosure or nonmetallic part of.an enclosure, all of these factors shall 4
b thermal and chemical aging.

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

nclosure are:

jected under

e considered

j particles, or

the like through openings onto flammable material, including the surface on which the equipment is
mounted.

6.1.4 Terminal housings of motors, to which connections are to be made in the field, sha|l be made of
metal and shall be sized in daceordance with the National Electrical Code, ANSI/NFPA 70.

6.1.5 Steell enclosures-shall be protected against corrosion by painting, plating, or other equivalent
means.

6.1.6 Sheef metal complying with Table 6.1 or Table 6.2, whichever is appropriate, is acceptable for the
individual enclosure of electrical components.

6.1.7

If the construction and location of the component and the strength and rigidity of the outer cabinet

warrant, an individual enclosure of metal thinner than as specified in Table 6.1 or Table 6.2, whichever is
applicable, may be used.

6.1.8

If insulating material other than electrical insulation is provided within the enclosure, the burning

characteristics and flammability of the material and the proximity of an ignition source shall be considered.

6.1.9 Each intended mounting position of the unit shall be considered when determining if the unit
complies with the requirement specified in 6.1.3.

6.1.10 A junction box that is formed in part by another part such as a fan scroll or a motor casing shall fit
such that:
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a) An opening between the box and motor frame having a dimension greater than 1/2 inch (12.7
mm) does not permit the entrance of a flat feeler gauge that is 5/64 inch (2.0 mm) thick by 1/2 inch
(12.7 mm) wide; and
b) An opening between the box and motor frame having no dimension greater than 1/2 inch does
not permit the entrance of a 13/64-inch (5.2-mm) diameter rod.

Table 6.1
Minimum thickness of sheet metal for electrical enclosures carbon steel or stainless steel
Without supporting frame? With supporting frame or equivalent Minimum thickness
reinfarcing?
Maximum width,” | Maximum length® [ Maximum width® | Maximum length Uncoated Zlinc coated
In in n n

Inches (cm) Inches (cm) Inches (cm) Inches (cm) Inch (mm) Ingh (mm)
4.0 (14.2) Not limited 6.25 (15.9) Not Limited 0.020° _((0.51) | 0.023¢  (0.58)
4.75 (14.1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0)
6.0 (14.2) Not limited 9.5 (24.1) Not limited 0.026% (0.66) | 0.029¢  (0.74)
7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 12,5 (31.8)
8.0 (24.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.0p4 (0.86)
9.0 (24.9) 11.5 (29.2) 13.0 (33.0) 16.0 (40:6)
12.5 (318) Not limited 19.5 (49.5) Not limjited 0.042 (1.07) 0.04#5 (1.14)
14.0 (34.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5)
18.0 44.7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0.0p6 (1.42)
20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4)
22.0 (54.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 0.0p3 (1.60)
25.0 (63.5) 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) 0.0f0 (1.78)
29.0 (747) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5)
33.0 (83.8) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0.0p4 (2.13)
38.0 (94.5) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6)
42.0 (106.7) Not limited 64.0 (162.6) Not limited 0.093 (2.36) 0.0p7 (2.46)
47.0 (119.4) 590 (149.9) 68.0 (172.7) 84.0 (213.4)
52.0 (132.1) Not limited 80.0 (203.2) Not limited 0.108 (2.74) 0.1f11 (2.82)
60.0 (15.4) 74.0 (188.0) 84.0 (213.4) | 103.0  (261.6)
63.0 (160.0) Not limited 970 (246.4) Not limited 0423 (3.12) 01P6 (3.20)
73.0 (185.4) 90.0 (228.6) | 103.0  (261.6) | 127.0  (322.6)

mome

edges
clips.

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending

nts that may be applied by the enclosure surface when it is deflected. An enclosure that is considered to have equivalent

reinforcing may be accomplished by constructions that will produce a structure that is as rigid as one built with a frame of angles or
channels. Constructions considered to be without a supporting frame include, a single sheet with single formed flanges (formed

), a single sheet that is corrugated or ribbed, and an enclosure surface loosely attached to a frame, for example, with spring

® 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.

¢ For a panel that is not supported along one side, such as a side 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.

4 Sheet metal for an enclosure intended for outdoor use shall comply with the requirements for outdoor use equipment.
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Table 6.2

Minimum thickness of sheet metal for electrical enclosures carbon steel or stainless steel

Without supporting frame?

With supporting frame equivalent reinforcing®

Maximum width® in

Maximum length® in

Maximum width® in

Maximum length in

Minimum thickness

Inches (cm) Inches (cm) Inches (cm) Inches (cm) Inch (mm)
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 (21.6) 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) 13.5 (34.3)
6.0 t15:2) Nottimited LAY (35767 Nottimited 6636 (0.91)
6.5 (16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7)
8.0 (20.3) Not limited 19.0 (48.3) Not limited 0.045 (1.14)
9.5 (24.1) 11.5 (29.2) 21.0 (53.3) 25.0 (63.5)
12.0 (30.5) Not limited 28.0 (71.1) 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 0.075 (1.91)
20.0 (50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7)
25.0 (63.5) Not limited 60.0 (152.4) Not limited 0.095 (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 (22150 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|frame is a structure of angle or channel af'a folded section of sheet metal that is rigidly attached to apd has
essentially the|same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that nay be applied by the enclosure surface when it is deflected. An enclosure that is considered to haveg equivalent
reinforcing mal be accomplished by constructions that will produce a structure that is as rigid as one built with a frafne of angles or
channels. Conptructions considered to be witheut a supporting frame include, single sheet with formed flanges (formed edges), a
single sheet thiat is corrugated or ribbed;tand-an enclosure surface loosely attached to a frame, for example, with spring clips.

® The width is the smaller dimension/6fia-rectangular sheet metal piece that is part of an enclosure. Adjacent surfacks of an
enclosure may have supports in gohimon and be made of a single sheet.

¢ For a panel npt supported alorg one side, such as a side panel of a box, the length of the unsupported side shall Qe limited to the
dimensions spEcified. unless the side in question is provided with a flange at least 1/2 inch (12.7 mm) wide.

4 Sheet metal {or an endlosure intended for outdoor use shall comply with the requirements for outdoor use equipment.

6.1.11 To réduce the likelihood of unintentional contact that may involve a risk of electric dhock from an

uninsulated live part or film-coated wire, an opening in an enclosure shall comply with one of the following:

a) For an opening that has a minor dimension, as defined in 6.1.15, less than 1 inch (25.4 mm),
such a part or wire shall not be contacted by the probe illustrated in Figure 6.1; and

b) For an opening that has a minor dimension of 1 inch or greater, such a part or wire shall be
spaced from the opening as specified in Table 6.3.

Exception: An opening in an integral enclosure of a motor need not comply with these requirements if it
complies with the requirements specified in 6.1.12.
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Table 6.3
Minimum acceptable distance from an opening to a part that may involve a risk of electric shock

Minor dimension?® of opening Minimum distance from opening to part

Inches® (mm)® Inches (mm)
3/4 (19.1)° 4-1/2 (114.0)
1¢ (25.4)° 6-1/2 (165.0)
1-1/4 (31.8) 7-1/2 (191.0)
1-1/2 (38.1) 12-1/2 (318.0)
1-7/8 (47.6) 15-1/2 (394.0)
2-178 (54.0) T7-172 @43.0)
d 30 (763.0)

@See 6.15.
b Between 3/4 4nd 2-1/8 inches, interpolation is to be used to determine a value between values spegcified in the table.
¢ Any dimensiof less than 1 inch applies to a motor only.

4 More than 2-1/8 inches, but no more than 6 inches (152 mm).
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Figure 6.1
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6.1.12 With regard to a part or wire as specified in 6.1.11, for an integral enclosure of a motor as
specified in the exception of 6.1.11:

a) An opening that has a minor dimension, as defined in 6.1.15, less than 3/4 inch (19.1 mm) is
acceptable if:

1) Film-coated wire cannot be contacted by the probe illustrated in Figure 6.2;

2) In a directly accessible motor as specified in 6.1.16, an uninsulated live part cannot be
contacted by the probe illustrated in Figure 6.3; or

3) In an indirectly accessible motor as specified in 6.1.16, an uninsulated live part cannot be
contacted by the probe illustrated in Figure 6 4:

b) Anlopening that has a minor dimension of 3/4 inch or greater is acceptable if a part or wire is
spaced from the opening as specified in Table 6.3.

Figure 6.2

Probe for film-coated wire
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Figure 6.3
Articulate probe
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Figure 6.4
Probe for uninsulated live parts
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1/2 INCH DIA.
12.7mm
3/4 INCH DIA. ( )
(19 1mm) N
9/16 INCH(14.3mm) \_ 3/16 INQH R
(4.8mm)
4 INCHES
(101.6mm)
PA150A
6.1.13 The |probes specified in 6.1.11 and\.6.1.12 and illustrated in Figure 6.1 — Figure |6.4 shall be
applied to anly depth that the opening will permit and shall be rotated or angled before, during, and after
insertion thrdugh the opening to anyposition that is necessary to examine the enclosure| The probes
illustrated in frigure 6.1 and Figure 6.3 shall be applied in any possible configuration and, if n¢cessary, the
configurationjshall be changed after insertion through the opening.
6.1.14 The probes specified”in 6.1.13 and 6.1.15 shall be used as measuring instruments|to judge the

accessibility provided by,an opening and not as instruments to judge the strength of a materiz

are to be app|

6.1.15 With

ied with'the minimum force necessary to determine accessibility.

l; the probes

regard to the requirements specified in 6.1.11 and 6.1.12, the minor dimension g

f an opening

is the diamet
opening.

£ Ll [l 4 | HA P [l [N b H I H b H L4 ot [ H =t th hth
ol UT 1T IGISUDL byllllullbal MTULUT ||avn|9 d TICTIToprichiuar tp tiat vairrt o< 1miotTritcu rOUg e

6.1.16 With regard to the requirements specified in 6.1.12, an indirectly accessible motor is a motor that:

a) Is accessible only by opening or removing a part of the outer enclosure, such as a guard or

panel,

that can be opened or removed without using a tool; or

b) Is located at such a height or is otherwise guarded or enclosed so that it is unlikely to be
contacted. A directly accessible motor is a motor that:

1) Can be contacted without opening or removing any part; or

2) Is located so as to be accessible to contact.
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