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INTRODUCTI

1 Scope

ON

1.1 These requirements apply to oil-fired boiler assemblies.

1.2 Requirements for the installation and use of oil-burning equipment are included in the Standard of the
National Fire Protection Association for the Installation of Oil-Burning Equipment, NFPA No. 31.

1.3 Deleted February 24, 2006

2 General

2.1 The term

2.2 Values stated without parentheses are the requirement. Values in parentheses’ are

approximate i

3 Glossary
3.1 Forthep

3.1.1 AIR-INT
which the air
connected to

3.2 AIR SHUJ
primary and/o

3.3 ANTIFLO
a rise in fuel |

fuel can occul.

3.4 APPLIAN

3.5 AUTOMA
normally turng

"appliance” refers to any equipment covered by this Standard.

hformation.
2.2 revised January 26, 2001

irpose of this Standard the following definitions apply:

AKE TERMINAL — The fitting which is located on the outside of the structure
or combustion is taken from the outside atmosphere. The terminal is intende
he combustion air intake of the boiler witlmadditional piping.

3.1.1 added January 26, 2001

[ TER — An adjustable device for_varying the size of the air inlet or inlets reg
[ secondary air.

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

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

3.6 BAFFLE 1

bxplanatory or

e through
d to be

lating

shut off upon
discharge of

rner is

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

3.7 BOILER — A closed vessel in which water or some other liquid is heated or in which steam is
generated or superheated, under pressure or vacuum, by direct application of heat.
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3.8 BOILER, HIGH PRESSURE STEAM — A boiler in which steam is generated at a pressure higher
than 15 psig (103 kPa).

3.9 BOILER, HIGH TEMPERATURE WATER - A boiler intended for operation at a pressure exceeding
160 psig (1103 kPa) or at a temperature exceeding 250°F (121°C) or both.

3.10 BOILER, HOT WATER — A boiler that furnishes hot water at a pressure not exceeding 160 psig
(1103 kPa) and at a temperature not exceeding 250°F (121°C).

3.11 BOILER, LOW PRESSURE STEAM — A boiler in which steam is generated at a pressure not
exceeding 15 psig (103 kPa).

3.12 BURNERMEEHAMNCAEATOMIANGTHRE—Apower-opetatet-burrerwhich—prepares and
delivers the oil and all or part of the air by mechanical process in controllable quantities' fof combustion.
Some examples are air atomizing, high and low pressure atomizing, horizontal rotary, vertical rotary
atomizing, andl vertical rotary wall-flame burner.

3.13 BURNER, MECHANICAL DRAFT TYPE — A burner which includes a power-driven fgn, blower, or
other mechan|sm as the principal means for supplying air for combustion.

3.14 BURNER, NATURAL DRAFT TYPE — A burner which depends, principally upon the natural draft
created in the|flue to induce into the burner the air required for campbustion.

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

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

3.17 COMBUSTIBLE MATERIAL — Combuistible material as pertaining to materials adjacgnt to or in
contact with heat-producing appliances;\chimney connectors and vent connectors, steam gnd hot water
pipes, refers tp material made of or surfaced with wood, compressed paper, plant fibers, of other
material that will ignite and burn..Such material shall be considered as combustible even through
flameproofed,|fire-retardant treated, or plastered.

3.18 COMBUISTION CHAMBER — The portion of an appliance within which combustion o¢curs.

3.19 CONTRQL, LIMIF - An automatic safety control, responsive to changes in liquid leval, pressure,
, far limiting the operation of the controlled equipment.

3.20 CONTROL, SAFETY — Automatic controls, including relays, switches, and other auxiliary
equipment used in conjunction therewith to form a safety control system, that is intended to reduce the
risk of fire, electric shock, or injury to persons during operation of the controlled equipment.

3.21 CONTROL, PRIMARY SAFETY — An automatic control that monitors the operation of a gas-fired
or an oil-fired burner. It normally consists of the following sections that may be integrated into a
common unit or may be separate units, interconnected by wiring:

a) Programming Unit — A device that programs the burner through start-up and shutdown
operations in response to signals from regulating, limiting, and monitoring devices. It also
provides the necessary timings, in proper sequence, for purging, pilot flame ignition, main flame
ignition, and in case of ignition or flame failure, for safety shutdown (lockout); or
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b) Combustion Detector — A device that is responsive to flame properties. It monitors the flame
at the point of flame supervision and transmits a signal to the programming unit, indicating
absence or presence of flame.

3.22 CONTROL, SAFETY COMBUSTION — A primary safety control responsive directly to flame
properties, sensing the presence of flame and causing fuel to be shut off in event of flame failure.

3.23 DAMPER — A valve or plate for regulating draft or flow of flue gases. A damper is generally
considered as being located on the downstream side of the combustion chamber, usually in a flue

passage of the appliance or in the chimney connector.

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

3.25 DAMPE
desired positid

3.25.1 DIRECQ

R, MANUALLY OPERATED - An adjustable damper manually set and locke
n.

T VENT SYSTEM, BOILER — A boiler which is constructed so that all air su

combustion, the combustion system of the boiler, and all products of combustian are com

from the atmo

3.26 DRAFT
energy potent
heat-exchang

3.27 DRAFT
automatically

3.28 ELECTH

sphere of the space in which it is installed.
3.25.1 added January 26, 2001

- The differential in static pressure available, betweén any two locations, to |
al for the moving of air for combustion or products’of combustion through a
ng apparatus, or both.

REGULATOR — A device which functions¢o-maintain a desired draft in the a
reducing the chimney draft to the desired value.

ICAL CIRCUITS:

a) High-Voltage Circuit — A circuitinvolving a potential of not more than 600 volts

circuit

b) Lo
currer

characteristics in excess ef those of a low-voltage circuit.

v-Voltage Circuit = Axcircuit involving a potential of not more than 30 volts a
t (42.4 volts peak))or direct current and supplied by:

1) A Class\2 transformer, or by a battery, by a battery and fixed impedang
transfermer and fixed impedance each of which, as a unit is in complianceg
required for a Class 2 transformer; or

2) Is limited to a maximum of 100 volt-amperes.

J in the

pplied for
letely isolated

brovide the
fuel-burning

ppliance by

and having

ternating-

e, or by a
with what is

A circuit derived from a source of supply classified as a high-voltage circuit, by connecting
resistance in series with the supply circuit as a means of limiting the voltage and current, is not
considered to be a low-voltage circuit;

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

3.29 EXCESS AIR - Air which passes through the combustion area and the appliance flues in excess

of that which i

s theoretically required for complete combustion.
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3.30 FLUE — A general term for the conduit or passageway through which flue gases pass from the
combustion chamber to the outside air.

3.31 FLUE COLLAR — That portion of an appliance designed for attachment of the chimney or vent

connector.

3.32 FLUE GASES — Combustion products and excess air.

3.33 FUEL OIL — Any hydrocarbon oil as defined by Commercial Standard CS12 or Specification for
Fuel Oils ANSI/ASTM D396-1986.

3.34 HEAT EXCHANGER DIRECT - A heat exchanger in whrch heat generated in the combustron

(such as air,
contained co

3.35 HEAT E
medium, such

separately comtained in close contact with or directed through the heat exchiahger.

3.36 HEATIN
medium to be

3.37 INDIREC¢

gases are not

3.38 MANUA
only by hand

3.39 NORMA
such as air, fu

Repair and re
to be normal

a) Cld

b) Se

c) Clganing strainers or replacing strainer or filter elements;

4team or Water) held in close contact with the combustion chamber walls, {t'i$

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

KCHANGER, INDIRECT - A heat exchanger which encloses or contains a h
as air, steam, or water, the heat from which is transferred to anether heatin

G SURFACES - All surfaces which transmit heat directly-from flame or flue
heated.

LT FIRED APPLIANCE — An appliance designed:so that combustion product
mixed in the appliance with the medium to be. heated and provided with a fl

LY LIGHTED APPLIANCE — An appliance in which fuel to the main burner
hnd ignited under supervision.

| CARE — The periodic tasks usually performed to operate and maintain an
el, pressure, and temperature-regulation, cleaning, lubrication resetting of cd
blacement of parts other-than those expected to be renewed periodically is 1
are. Some examples of‘normal care are:

baning or replacingjnozzles, atomizers, and pilots;

tting ignition-eleéctrodes;

| medium
5 a self-

eating
j medium

jases to the

5 or flue
e collar.

s turned on
appliance,

ntrols, etc.
ot considered

d) Re

setting safety control; and

e) Re

placing igniter cable.

3.40 OIL-FIRED BOILER ASSEMBLY — A boiler assembly as defined herein equipped with one or
more oil burners, and all the necessary safety controls, electrical equipment as needed, and related
equipment, manufactured for assembly as a unit.

3.41 PILOT —

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

3.42 POSTPURGE PERIOD — The period of time after the fuel delivered to the burner is stopped and
during which the burner motor or fan continues to run to supply air to the combustion chamber.
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3.43 PREPURGE PERIOD — The period of time during the burner start-up in which air is introduced
into the combustion chamber and the associated flue passages in such volume and manner as to
completely replace the air or fuel-air mixture contained therein prior to initiating ignition.

3.44 PRIMARY AIR — The air introduced into a burner and which mixes with the fuel before it reaches
the ignition zone.

3.45 RADIATION SHIELD OR LINER — A separate panel(s) interposed between heating surfaces and
adjacent objects to reduce heat transmission by radiation.

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

3.47 SAFETY SHUTDOWN (LOCKOUT) — The shutting off of all fuel and ignition energy io the burner
by means of g4 safety control or controls so that restart cannot be accomplished withQut m@nual reset.

3.48 SECONDARY AIR — The air externally supplied to the flame at or beyondthe point gf ignition.

3.49 SPECIAL PARTS AND TOOLS - Those parts and tools that are naot*available on thel open retalil
market.

3.50 THERMPSTAT — An automatic control actuated by temperatire change to maintain femperatures
between predgtermined limits.

3.51 VALVE, |MANUAL OIL SHUT-OFF — A manually operated valve in the oil line for the |purpose of
completely tuning on or shutting off the oil supply to thexburner.

3.52 VALVE, |OIL CONTROL — An automatically. ar,;manually operated device consisting essentially of
an oil valve fgr controlling the fuel supply to a bukner:

a) Mgtering (Regulating) Valve — An-oil control valve for regulating burner input;

b) Safety Valve — A normally elosed valve of the ON and OFF type, without any blypass to the
burnef, that is actuated hy\a Safety control or by an emergency device.

3.52.1 VENT4AIR INTAKE TERMINAL — The device used with a direct vent boiler which ig located on
the outside of|the structure\through which the air for combustion is taken from the outside [atmosphere
and from whigh flue gases are discharged.

3.52.1 added January 26, 2001

3.53 VENTED APPLIANCE — An indirect fired appliance provided with a flue collar to accpmmodate a
chimney connector for conveying flue gases to the outside air.

3.54 VENT TERMINAL - The fitting at the end of the vent pipe that directs the flue gases to the
outdoor atmosphere.

3.54 added January 26, 2001
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3A Undated References

3A.1 Any undated reference to a code or standard appearing in the requirements of this standard shall

be interpreted

as referring to the latest edition of that code or standard.
3A.1 added February 24, 2006

4 Components

4.1 Except as indicated in 4.2, a component of a product covered by this standard shall comply with the
requirements for that component. See the individual sections of this Standard for component

requirements.

4.1 revised April 6, 2011

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

a) Iny
produ

b) Is

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

superseded by a requirement in this standard.
4.2 revised January 26, 2001

4.3 A compoient shall be used in accordance with its rating established for the intended

use.

4.4 Specific d
Such compon|
exceeding sp4
4.5 Deleted J
4.6 Deleted J

4.7 Deleted J

4.8 Deleted J

4.3 revised January 26;,2001
bmponents are incomplete in construction‘features or restricted in performang

cified limits, and shall be used only.'inder those specific conditions.
4.4 revised January 26, 2001

anuary 26, 2001
anuary 26, 2001
anuary 26, 2001

anuary 26;2001

hent in the

conditions of

e capabilities.

ents are intended for use only under_limited conditions, such as certain tenjperatures not
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CONSTRUCTION
5 Assembly

5.1 A boiler assembly shall be factory-built as a group assembly and shall include all the essential
components necessary for its normal function when installed as intended. An oil-fired boiler assembly may
be shipped as two or more major subassemblies. The boiler vessel of an oil-fired boiler assembly shall be
constructed, equipped, inspected, tested, and marked in accordance with the ASME Boiler and Pressure
Vessel Code, Section 1, Power Boilers or Section IV, Heating Boilers, whichever is appropriate. The oil

burner of an oil-fired boiler assembly shall comply with the Standard for Oil Burners, UL 296.

5.1 revised April 6, 2011

5.2 A boiler
subassemblie
without requir
more subassg
operation of th
the complete
alignment, or
element.

5.3 Tobein 4
and the heat
casing, and s

5.4 A radiatiop shield or baffle employed to prevent exgessive temperature shall be assem
the boiler assembly; or be part of a subassembly that"must be attached to the boiler ag
normal operafjon; or be designed so that the boilepzassembly cannot be assembled for op¢
first attaching [a required shield or baffle in its preper position.

5.5 A boiler
insulation, or

5.6 A boiler 4
manipulation i

5.7 Adjustabl

5.8 Screws o
shall be capa

Fssembty;—ifnot—assembted—bythemanufactoreras—aomit—shattbe—arra
5. See 5.3. Each subassembly shall be capable of being incorporated intothe
ng alteration, cutting, drilling threading, welding, or similar tasks by-the ing
mblies, which must bear a definite relationship to each other for the-intended
e boiler assembly, shall be arranged and constructed to permit thém-to be ing
assembly only in the correct relationship with each other, witheut need fo
such subassemblies shall be assembled, tested, and shipped from the f

ccordance with 5.2, major subassemblies of a boiler’assembly are deemed td
bxchanger sections of a cast iron sectional boilefincluding its base, combus

sembly shall be such that, far-any normal installation, the alteration or remg
radiation shield needegd- tQ-prevent unsafe temperatures is not required.

h normal usage.

b or movabte\parts shall be provided with locking devices to prevent uninter

bolts ‘used to attach parts which are detached for normal care or servicing of
ble.of holding upon the application of the torques indicated in Table 5.1 afte

replacement.

1iged in major
final assembly
taller. Two or
installation or
orporated into
r alteration or
pctory as one

be the burner
tion chamber,

fety controls. A wiring harness may be packaged with one of the major subassemblies.

bled as part of
sembly for its
bration without

val of a baffle,

ssembly shall afford\eonvenient operation by the user of those parts requiring attention or

tional shifting.

the appliance
r removal and
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Table 5.1
Maximum torque requirements for screws
Screw size (mm) Torque, pound-inches (N-m)
No. 8 (4.2) 20 (2.3)
No. 10 (4.8) 25 (2.8)
1/4 inch (6.4) 100 (11.3)
5/16 inch (7.9) 200 (22.6)
3/8 inch (9.5) 350 (44.5)
7/16 inch (11.1) 550 (62.1)
1/2 inch (12.7) 800 (90.3)
9/16 inch (14.3) 1200 (135.5)
5.9 An exter:lill door, providing access into the combustion chamber of a boiler assembly intended for
installation with a clearance of less than 24 inches (610 mm) from the face of or 48 ifiches ([L..22 m) above

the door, shal
5.10 A burne

5.11 Fuel oll

be self-closing.
shall be secured so it will not twist, slide, or drop out of position.

pumps provided as part of the burner shall comply withythe Standard for

Burning Applignces, UL 343.

5.12 Strainer
Strainers for H

6 Accessibilit

6.1 A boiler 3
combustion p
parts required

6.2 The remd
removal and r

6.3 Sufficient
replacement
recommended

5.11 added April 6, 2011

supplied with the boiler assembly shall comply with the requirements of th
lammable Fluids and Anhydrous AmmoniagUL 331.

5.12 added April-6, 2011
for Servicing
ssembly shall be built to allow Cleaning of parts such as heating surfaces i
oducts, and oil strainers;.without major dismantling of the boiler assembly

by 5.2 to be factory-assembled.

val of access panels, burners, caps, plugs, etc., specifically designed to

Pumps for Oil

p Standard for

n contact with
or removal of

permit ready

bplacement for(servicing, and the detachment of the chimney connector are fot considered
major dismanfling as defineéd.by 6.1.

and reasonable accessibility shall be afforded for cleaning, inspectior]
pf allKburners, controls, and safety devices when the boiler assembly i
byythe manufacturer. The disposition of parts in the assembly removed fd

, repair, and
5 installed as
r normal care

shall be such

frat their restoration, fottowimng Temovat, witt ot ecessitate ther reatigrmmment

0 secure their

proper relationship with other parts of the assembly. Special facilities required for normal care to be done
by the operator shall accompany the boiler assembly to the user.
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6A Air-Intake

Terminal

6A.1 The requirements in this section are applicable to boilers equipped to provide for separation
(isolation) of the combustion air system from the indoor atmosphere by an installation method.

6A.1 added January 26, 2001

6A.2 A boiler shall be provided with a combustion air-intake assembly. The intake shall be provided with
means for secure attachment to the boiler or building structure. An intake shall communicate with the

outside atmos

phere. The boiler shall be marked in compliance with 47.19.
6A.2 added January 26, 2001

6A.3 An air-intake assembly through the roof shall be such that, when the assembly is installed as

intended, the
exit will be at

6A.4 An air-in
mm) to 4-3/4 i
wall more tha

6A.5 The air
snow, debris,

6A.6 Opening
be a minimum

of such size that will permit entrance of a No. 3 DMS (5.4102 mm) drill.

HIT entrarnce witt be at feast 6 Mches (1oZ.4 TTm) above Uie 10p sSurface Of
east 6 inches below the top surface of the roof.

6A.3 added January 26, 2001

take assembly for installation through an outside wall shall extend.at least
hches (121 mm) beyond the inside face of the wall and shall not project beyo
h 3 inches (76.2 mm).

6A.4 added January 26, 2001

entrance of an air-intake assembly shall be guarded,) shielded, or located tg
and birds. A screen, if used, shall have a mesh.ofinot less than 1/4 inch (6.4
6A.5 added January 26,2001

1/4 inch (6.4 mm) diameter. If the openings are other than circular in shape

6A.6 added January 26, 2001

roof and the

P inches (50.8
nd the outside

exclude rain,
| mm).

s in perforated or expanded metal panels.provided over openings for combustion air shall

| they shall be
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6A.7 The design and path of an air-intake shall provide the intended amount of combustion air to the
boiler and of dilution air to any draft regulator.
6A.7 added January 26, 2001

6A.8 An outer casing or other structural part of an air-intake assembly or connector exposed to the
weather shall be made of material having durability and resistance to corrosion, fire, and heat equivalent
to that of galvanized steel, 0.018 inch (0.46 mm) thick, and have a coating of zinc conforming with the
coating Designation G90 in Table | of the Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process, ASTM A653/A653M, with
not less than 40 percent of the zinc on any side, based on the minimum single spot test requirement in
this ASTM Designation. The weight of zinc coating may, in case of question, be established in accordance
with the Standard Test Method for Weight (Mass) of Coating on Iron and Steel Articles with Zinc or
Zinc-Alloy Cogtings, ANSHASTVASS—Suchpartsthatareatwaysside—the—strocture—stll comply with
8.1.
6A.8 revised April 6, 2011

6B Vent-Air Iftake Assemblies

6B.1 The requirements in this section are applicable to direct vented bojlér systems that provide for
separation (isplation) of the combustion system from the indoor atmosphere by an installagion method.

6B.1 added January 26, 2001

6B.2 A boiler] shall be provided with a vent-air intake. The.intake for a boiler equippef with a draft
regulator shall also provide air for draft regulator dilution. The'intake shall be provided with means for
secure attachiment to the boiler or building structure. An ‘intake shall communicate with the outside
atmosphere. The boiler shall be marked in compliance:with 47.20.

6B.2 added January 26, 2001

6B.3 Parts of| flueways shall be joined in a manner to prevent disengagement and shall |be tight when
tested in accordance with this standard.

6B.3 added January 26, 2001

6B.4 The assgmbly shall be provided,with a cap to prevent the entrance of debris or rain info the flue-gas
conveying pipe and into any air_passages terminating outside the structure.

6B.4 added January 26, 2001

6B.5 A cap ghall be designed so that flue-gas or air passages will not be obstrycted by soot
accumulation,|by leaves or debris falling or blown onto it, or by birds.
6B.5 added January 26, 2001

6B.6 A vent-ait-thtake acamnb:y intendet-for-nstattation thluuyh the-roof-orottside-wattshall be designed

for varying thicknesses of roof and wall construction in accordance with 6A.3 or 6A.4.
6B.6 added January 26, 2001

6B.7 An outer casing or other structural part of a vent-air intake assembly or connector exposed to the
weather (exclusive of flue-gas conveying conduit) shall be made of material having durability and
resistance to corrosion, fire, and heat equivalent to that of galvanized steel, 0.018 inch (0.46 mm) thick,
and have a coating of zinc conforming with the coating Designation G90 in Table | of the Standard
Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the
Hot-Dip Process, ASTM A653/A653M, with not less than 40 percent of the zinc on any side, based on the
minimum single spot test requirement in this ASTM Designation. The weight of zinc coating may, in case
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of question, be established in accordance with the Standard Test Method for Weight (Mass) of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings, ANSI/ASTM A90. Such parts that are always
inside the structure shall comply with 8.1.

6B.7 revised April 6, 2011
7 Casing

7.1 The outer casing or jacket shall be made of steel or equivalent material, braced, reinforced or formed
so that it is not likely to be damaged through handling in shipment, installation, and use. Sheet metal
casings shall be made of steel at least 0.020 inch (0.51 mm) (No. 24 MSG) thick if uncoated, or 0.023
inch (0.58 mm) (No. 24 GSQG) if galvanized, or of nonferrous sheet metal having an average thickness of

not less than 0.029 inch (0.74 mm).

7.2 Access p
permit removg
value.

7.3 A remova

it from being attached in a manner that may cause unsafe performance of'thé boiler asser

7.4 A remova
same boiler w

7.5 The casirn
bottom or be
floor.

8 Radiation §

8.1 A radiatig
positioning an
corrosion if it
accordance wj
damaged by H

8.2 Thermal
manner so as
assembly is tq

8.3 An adhes

hnels that need to be removed for normal service and accessibility shall,be
| and replacement repeatedly without causing damage or impairing any_ sequ

ble panel through which air is drawn for combustion shall be so‘constructed
pble panel shall be so constructed that it will not be interchangeable with other
hen interchange may allow unsafe operation of the{bailer assembly.
g of a boiler assembly for installation on combustible flooring shall complg
constructed to provide an effective radiation barrier between the heat exch
hields or Liners

n shield or liner shall be sox¢anstructed, formed, and supported as to
d to prevent distortion or sagging in service. A shield or liner shall be pro
b deterioration may cause.excessive temperature when the boiler assemb
eat when the boiler assembly is tested under these requirements.

nsulation which_is not adequately self-supporting shall be applied to solid
to prevent sagging. The insulating value of the material shall be unimpaired w

sted undefthese requirements.

ve forrattaching insulating material shall retain its adhesive qualities at any te

adhesive may

constructed to
ired insulating

as to prevent
nbly.
panels on the

tely close the
anger and the

bnsure proper
lected against
y is tested in

th these requirements. Any finish to obtain the required resistance to corrosign shall not be

surfaces in a
hen the boiler

mperature the

attain when the unit is tested under these requirements and at 0°F (minus 1

7.8°C).
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9 Combustion Chamber

9.1 A combustion chamber and flueway shall be constructed of cast iron, sheet steel, or of a material
equivalent in mechanical properties and corrosion resistance. Plain carbon sheet steel, if used, shall be at
least 0.042 inch (1.07 mm) (No. 18 MSG) thick.

9.2 Combustion chamber or fire box lining material, if used, shall be durable, adequately held in place,
and accessible for replacement with equivalent lining material.

10 Baffles

10.1 A baffle in a flue-gas passage or otherwise exposed to combustion products shall be constructed
and dlsposed ;II A THharimmreT tU HIUV;dC fUI ICGOUIIab:C :IfC al Id oha” bC fl/\Ud ;II pUO;t;UII. I"\\f e ba.fﬂe Sha”
be made of material having resistance to corrosion equivalent to ANSI C1010 hot-rolled shegt steel having
a minimum thickness of 0.042 inch (1.07 mm) (No. 18 MSG) unless its deterioration will not cause
excessive temperatures or deleterious performance characteristics when the boiler assembly is tested in

accordance wjth these requirements.

10.2 A flue baffle shall be accessible for cleaning. A flue baffle which is removable for clefning shall be
such as to fadilitate its removal and permit replacement only in a safe position.
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11 Flue collar

11.1 A flue collar shall be constructed and arranged to permit the secure attachment of the chimney
connector to the boiler assembly.

12 Damper and Draft Regulator

12.1 An adjustable damper shall be equipped with minimum and maximum operating stops. The
minimum operating stop for such damper shall be located to obtain sufficient air for complete combustion
at minimum burner input.

12.2 An automatically operated damper shall be designed to maintain a safe damper opening at all times

and be arran

12.3 A boiler
require the re
a difference i

supply.
13 Controls
13.1 Applicat

13.1.1 A safe
safety control

13.1.2 ltis th
ground will no
other than dej

13.1.3 The r¢
a circuit to a 9

13.1.4 A confrol circuit shall be arranged so that it may be connected to a power-supply

that can be fu
13.1.5 All saf
13.1.6 A safe

position. It shd
location.

!

At toof 41 £ £l L 1 o Al H H £ H'™
LU U PTTVETIU ostartiTy UT e UuTTicr uriiC oo tric uaripol 1o 1 a oAt guoiturt 1

assembly to be equipped with a barometric draft regulator shall be desighe
ulator to be installed in a false ceiling, in a different room, or in any-manner
pressure between the air in the vicinity external to the regulater and the d

on

ty control circuit shall be two-wire, one side gravnded, having a nominal vol
or protective device shall interrupt the ungrounded conductor.

E intent of the requirement in 13.1.1 that*a short circuit or combination of s
render a safety control or protectivegevice inoperative. Safety control circuit
cribed in 13.1.1 may be considered 'if they accomplish the intent of this reqy
quirement of 13.1.1 does notiapply to a circuit within a safety control or to th
eparate element of the gontrol, such as a flame-sensing device.

bed at not more than‘the value appropriate for the rating of any control include

bty controlssshéll be accessible.

by contrtel/and its sensing element shall be supported in such a manner to re
Il be possible to determine by observation or test whether or not each control

for starting.

d so as not to
hat will permit
ombustion air

age of 120. A

hort circuits to
arrangements
irement.

e extension of

branch circuit
H in the circuit.

main in proper
is in its proper

13.1.7 Nothing shall be provided for the purpose of permitting any safety control to be rendered
ineffective or to allow firing of the boiler assembly without the protection of each of the required safety
controls.

13.1.8 A burner not equipped to provide safe automatic restarting shall be arranged to require manual
restart after any control functions to cause the fuel supply to be shut off and after restoration of an
interrupted power supply.

13.1.9 A boiler assembly shall be provided with operating controls that regulate the fuel supply so as not
to exceed the rated operating temperature or pressure as specified in 13.1.10 — 13.1.12.
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13.1.10 A steam boiler shall be provided with at least one steam pressure actuated control that will shut
off fuel supply to the burner when the steam pressure in the boiler reaches a preset maximum operating
pressure. This requirement does not preclude the use of additional operating controls, if required.

13.1.11 A water boiler shall be provided with at least one temperature actuated control to shut off the fuel
supply to the burner when the temperature of the water in the boiler reaches a preset operating
temperature. This requirement does not preclude the use of additional operating controls, if required.

13.1.12 If a boiler assembly is equipped with an operating control that only regulates the fuel input
between high and low values of steam pressure or water temperature, an additional operating control set

to shut off the

13.1.13 An oj
furnished with
furnished by t

equipment at a value below the set point of the limit control is required.

the boiler indicate that an operating control of an appropriate type and’s
ne installer. See 48.3.

13.2 Limit comtrols

13.2.1 A boilq
in case of a Id
—13.2.4 and

13.1.9- 13.1.1

13.2.2 With r{
limit controls

as the primargl

shall be provi

Exception: A
limit control fg
(117 kW) or 2

13.2.3 A limit
an electrical ¢
mechanism is

r shall be provided with limit controls that operate to shut off fueland cause s3
w water condition and excessive temperature or excessive pressure, as spe
|3.4.1 — 13.6.1. The limit controls shall be in addition_to any operating contrd
3.

bspect to 13.2.1, safety shutdown may be provided either by employing man
r it may be effected remotely by utilizing the mianual reset feature of anothe
safety control. For systems where the reset-feature is remote from the limit g

n automatic reset temperature limit:control may be employed in lieu of a malf
r a water boiler that has a main‘\flame hourly input of not more than 400,000
85 gallons of oil per hour (10:8 L/h).

13.2.2 revised February 24, 2006

control that functions.to interrupt or reduce the delivery of fuel for combusti
rcuit shall be so arranged as to effect the direct opening of that circuit, whethe
integral with_or.remote from the sensing element.

ed to indicate the limit control has operated when it causes safety shutdown.

13.2.4 The plirpose of thie requirement in 13.2.3 is to avoid interposing in the limit-contr

d instructions
btting is to be

fety shutdown
bified in 13.2.2
Is specified in

ual reset type
control, such
ontrol, means

ual reset type
Btus per hour

bn by opening
the switching

bl circuit other

controls, the failure_of:.which may result in a condition that the limit control is intended to prey
a limit controll may ,interrupt the pilot circuit of a magnetic-type motor controller which, i

ent. However,
turn, directly

opens the saf¢ty.circuit when it is necessary to interrupt a single-phase circuit carrying a logd greater than

the capacity of available limit controls or to interrupt a multiphase circuit.

13.2.5 The limit control for a boiler for alcove or closet installation shall be factory-located on the

assembly or its location shall be factory-predetermined.
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13.3 Primary safety control

13.3.1 An oil-fired boiler assembly shall be provided with a primary safety control to program and monitor
the burner operation in accordance with 13.3.2 — 13.3.7 and Table 13.1. The primary safety control may
be integral with the oil burner or it may be integrated into the boiler assembly.

13.3.2 The operation of the primary safety control shall be such that after the end of the main burner
flame establishing period the combustion detector is responsive only to the properties of main burner
flame.
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