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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental in liaison with ISO_also take part in the wark 1SQO collaborates clo

ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Intern

The
adop

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, FPart 2.

main task of technical committees is to prepare International Standards. Draft\international Standards

ed by the technical committees are circulated to the member bodies for Ivoting. Publi

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22968 was prepared by Technical Committee ISO/TC 109, Qjband gas burners.

© IS0
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Introduction

This International Standard is primarily intended for application to automatic forced draught oil burners having
a combustion air fan, operated with liquid fuels and intended to be marketed as a complete assembly.

Many burners are designed to operate using a wide range of fuel oils with little or no modification other than
adjustment of the air supply

When applyihg the requirements specific to a country or region, which are given in the various annexeg, it is
essential thal a level of safety be ensured that is at least equivalent to that provided for by the requirements of
the main body of this International Standard.
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INTERNATIONAL STANDARD
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Forced draught oil burners

1

This

consfruction and operation of automatic forced draught oil burners supplied with a fuel having

the burner inlet of 1,6 mm2/s (cSt) to 6 mm2/s (cSt) at 20 °C or higher, boiling petroleym lif acg

ISO 8217-based first raffinates, and the provision of related control and safety devices;

It is gpplicable to the following:

a) automatic oil burners (hereinafter called “burners”) fitted with a combustion air fan and
described in Clause 5, intended for use in appliances of different types.and operated with fue

b) single burners with a single combustion chamber, for which,‘“where such burners are fitte
appliance, the requirements of the relevant appliance standard also apply;

c) single-fuel and dual-fuel burners when operating only on oil;

d) the oil function of dual-fuel burners designed to\operate simultaneously on gaseous and
which, for the former, the requirements of 1ISO-22967 also apply.

It is |not applicable to burners used in direct’ fired processes either with defined combust

applitations or where the combustion chamber wall surface temperature is greater than 7

heat-fransfer medium temperature is greater than 500 °C.

2 Normative references

The following referenced-'documents are indispensable for the application of this documen

refergnces only the edijtion-Cited applies. For undated references the latest edition of the referenc

(inclyding any amendments) applies.

ISO T1-1, Pipe thréads where pressure-tight joints are made on the threads — Part 1: Dimension
and designation

ISO 228-1, ‘'Pipe threads where pressure-tight joints are not made on the threads — Part 1:
tolerances and designation

Scope

International Standard specifies the terminology, test procedures and general requiren

ents for the
b viscosity at
pordance with

equipped as
| oils;

d to a single

liquid fuels,

on chamber
b0 °C or the

t. For dated
ed document

s, folerances

Dimensions,

ISO 1129, Steel tubes for boilers, superheaters and heat exchangers — Dimensions, tolerances and
conventional masses per unit length

ISO

ISO

ISO

ISO

3183, Petroleum and natural gas industries — Steel pipe for pipeline transportation systems
6806, Rubber hoses and hose assemblies for use in oil burners — Specification
7005 (all parts), Pipe flanges

8217, Petroleum products — Fuels (class F) — Specifications of marine fuels

© 1SO 2010 — All rights reserved
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ISO 9329-1, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 1: Unalloyed
steels with specified room temperature properties

ISO 9330-1, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 1: Unalloyed
steel tubes with specified room temperature properties

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO 22967, Forced draught gas burners

ISO 23550, Safety and control devices for gas burners and gas-burning appliances — General requirements

ISO 23552-1
requirement

ISO 23553-1
requirements

IEC 60204-1

IEC 60335-1
amended 20

IEC 60335-2
requirementy

IEC 60529, [

IEC 60730-2
requirementg

IEC 60747-5
Essential rat

IEC 60947-5
elements —

IEC 61810-1

3 Terms

For the purp

3.1 Genel

Safety and control devices for gas and/or oil burners and gas and/or oil appliances — Parf
— Part 1: Fuel/air ratio controls, electronic type

Safety and control devices for oil burners and oil-burning appliances-— Part]
— Part 1: Shut-off devices for oil burners
Safety of machinery — Electrical equipment of machines — Part 1: General requirements
2001, Household and similar electrical appliances — Safety — Part1: General requiremen
D4 and 2006
£102:2004, Household and similar electrical appliances~~ Safety — Part 2-102: Part]

for gas, oil and solid-fuel burning appliances having electrical connections
Degrees of protection provided by enclosures (IP code)

5:2004, Automatic electrical controls for hausehold and similar use — Part 2-5: Parf
for automatic electrical burner control systemis

12, Discrete semiconductor devices and-integrated circuits — Part 5-2: Optoelectronic devig
ngs and characteristics

L1, Low-voltage switchgear ahd controlgear — Part 5-1: Control circuit devices and swif]
F/ectromechanical control circuit devices

Electromechanical elementary relays — Part 1: General requirements

and definitions

ses of this,document, the following terms and definitions apply.

al

jcular

jcular

fs, as

jcular

jcular

ching

3.141

forced draught burner

burner in whi

3.1.2

ch the total air for combustion is supplied by means of a fan

automatic forced draught burner
burner that is fitted with an automatic ignition, flame monitoring and burner control devices where the ignition,

flame monito

NOTE

ring and the on/off switching of the burner occur automatically

The heat input of the burner can be adjusted during operation either automatically or manually.

© 1S0O 2010 — All rights re
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3.1.3
dual-fuel burner

burn

er in which both gaseous and liquid fuels can be burnt either simultaneously or in succession

3.1.4
combustion chamber

part

of the appliance in which the combustion takes place

3.1.5
burner head
device for mixing fuel and air comprising, for example, a stabilizing disc and nozzle, that keeps the flame in its

safe

3.1.6

£ +h

o burnay
—trCoourT et

Nt Al ieinay AN Aratian A
POSToOT oo g opCator—o

heatitransfer medium
gaseopus or liquid substance for the transport of heat energy from the appliance

3.1.7

appliance

heat

jenerator into which the burner fires having a combustion chamber and-heat exchanger use

transmit the heat input from the burner combustion gases to the heat-transfer medium

3.2

3.21

mas
Im

Fuel mass flow rate and performance

$ flow rate

masgq of oil consumed by the burner in unit time during:continuous operation

NOT

3.2.2

H It is expressed in kilograms per hour (kg/h) or grams per hour (g/h).

maximum mass flow rate
masg of fuel consumed during one hourat the highest mass flow rate stated by the manufacturer

NOTH It is expressed in kilograms per hour (kg/h).
3.23
minimum mass flow rate

masq of fuel consumed-during one hour at the lowest mass flow rate stated by the manufacturer

NOT

3.2.4

calo

H It is expressed in kilograms per hour (kg/h).

quantity“of heat produced by the combustion, at a constant pressure equal to 0,101 325 MPa, o
or mass of fuel oll, the constituents of the combusiible mixture being taken at reference condi

prod
NOT
a)
b)
NOT

NOT

Tfic value

1 to indirectly

f unit volume

ucts of combustion being brought back to the same conditions

E1 A distinction is made between

ions and the

the superior calorific value (Hg) in which the water produced by combustion is assumed to be condensed, and

the inferior calorific value (H;) in which the water produced by combustion is assumed to be in the vapour state.

E2 Itis expressed in megajoules per kilogram (MJ/kg).

E3 SeelSO 14532.

© 1SO 2010 — All rights reserved
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3.25
heat input

O

2010(E)

amount of heat as a function of time released by the burner at a given mass flow rate

NOTE

3.2.6

maximum heat input

QFmax

maximum heat input of the burner as stated by the manufacturer

It is expressed in kilowatts (kW) and calculated as the oil flow rate x lower calorific value (¢,,, /;) of the fuel.

NOTE It is expressed in kilowatts (kW).
3.2.7

minimum he¢at input

QFmin

minimum heat input of the burner as stated by the manufacturer

NOTE It

3.2.8
start heat in

Os

maximum hel

3.29

nominal hed

OFn

s expressed in kilowatts (kW).

put

at input at the start of ignition as a percentage of heat input (Of)

t input

value of the heat input declared by the manufacturer

NOTE 1 It

NOTE2 Fi
adjusted betw

3.2.10

heat load rat
ratio betwee
NOTE It

3.2.1

s expressed in kilowatts (kW).

ed heat input or range-rated barners have a single nominal heat input. Range-rated burners ¢
pen the maximum nominal heat-input and the minimum nominal heat input declared by the manufactur

heat input (Of) and-volume or cross-sectional area of the combustion chamber

may be expressed in kilowatt hours per cubic metre (kWh/m3) or per square metre (kWh/m?2).

ratio between maximum heat input (Of,;,5,) and minimum heat input (Ogin)

turndown rTe

hn be
br.

3.3 Test rig and combustion chamber

3.3.1
combustion

PF

chamber pressure

effective positive pressure or negative pressure relative to the atmospheric pressure prevailing in the
combustion chamber

NOTE

Combustion chamber pressure is measured in kilopascals (kPa).

© 1SO 2010 — All rights reserved
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length of the combustion chamber

I

distance between the face of the nozzle or the fuel outlet and the rear wall of the test flame tube or
combustion chamber or any lateral contraction

NOTE The length of the combustion chamber is measured in metres (m).

3.3.3

diameter of the combustion chamber

dy

inner[diameter of the combusfion chamber around the flame Tube of the burner
NOTH The diameter of the combustion chamber is measured in metres (m).

3.34

burngr flame tube

devide which hosts the mixing device and the root of the flame

3.3.5

test flame tube

sent

resent

metre (ml/m3)

for calculation

cylindrical part of the test rig where the combustion takes place

3.4 | Composition of the gaseous combustion products

3.41

content of carbon dioxide

CO,

ratio pf the volume of carbon dioxide to the total volume of dry gaseous products in which it is pre
NOTH The carbon dioxide content is expressed'as a percentage volume fraction.

3.4.2

content of oxygen

0,

ratio pf the volume of oxygen to the total volume of dry gaseous products in which it is present
NOTH The oxygen contentis expressed as a percentage volume fraction.

3.4.3

content of carbondmonoxide

CO

ratio pf the volume of carbon monoxide to the total volume of dry gaseous products in which it is ¢
NOTH The carbon monoxide content is expressed as a volume fraction, in units of millilitres per cubic
for measuring purposes and in milligrams per kilowatt hour (mg/kWh) related to inferior calorific value (H)
purposes and declaring values.

344

content of nitrogen oxides

NO,

ratio of the combined volume of nitrogen oxides to the total volume of dry gaseous products in which they are
present

NOTE The nitrogen oxides content is expressed as a volume fraction, in units of millilitres per cubic metre (ml/m3) for

measuring purposes and in milligrams per kilowatt hour (mg/kWh) related to inferior calorific value (H;) for calculation

purpo

©1SO

ses and declaring values.
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3.4.5

content of unburnt hydrocarbons

ratio of the volume of unburnt hydrocarbons to the total volume of dry gaseous products in which they are
present

NOTE It is expressed in millilitres per cubic metre (ml/m?3), calculated as C3Hg.

3.4.6
smoke number
sample reference whose shade is closest to that of the test mark

NOTE S¢e AMNex A.

3.4.7
excess air ratio
A
ratio between the effectively introduced quantity of air and the theoretically required quantity of air

3.5 Adjustment, control and safety devices

3.5.1
flame detector device
device by which the presence of a flame is detected and signalled

NOTE It Fan consist of a flame sensor, an amplifier and an element for)signal transmission. These parts, with the
possible exception of the actual flame sensor, may be assembled in asingle housing for use in conjunction With a
programming {nit.

3.5.2
automatic burner control system
system comgrising at least a programming unit and alkthe elements of a flame detector device

NOTE THe various functions of an automatic burner control system may be in one or more housings.

3.5.3
programming unit
unit that reats to signals from contrfolyand safety devices, gives control commands, controls the start-up
sequence, sjupervises the burner operation and causes controlled shut-down and, if necessary, gafety
shut-down amd non-volatile lock-6ut

NOTE THe programming-tnit follows a predetermined sequence of actions and always operates in conjunction with a
flame detectorn device.

3.54
safe start check
procedure err1ploying a protection circuit or circuits to establish whether or not a fault in a safety system or

flame simulatit Y0 Cof reitiorrexists Pt tor-to-start tP

3.5.5

controlled shut-down

process by which the power to the fuel shut-off valve(s) is immediately removed before any other action takes
place (e.g. as a result of activating a controlling function)

3.5.6

safety shut-down

process that is effected immediately following the response of a safety limiter or the detection of a fault in the
automatic burner control system and which puts the burner out of operation by immediately removing the
power to the fuel shut-off valve(s) and the ignition device

NOTE Safety shut-down can also occur as a result of an interruption/decrease of the power supply.

6 © 1SO 2010 — Al rights reserved
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non-volatile lock-out
safety shut-down condition of the system, such that a restart can only be accomplished by a manual reset of
the system and by no other means

3.5.8

safety shut-off device
device that opens and that is held open by auxiliary energy and that closes by interruption or failure of the

auxili

3.5.9

ary energy that automatically cuts off the fuel supply

iHon
o

reig
opers
being

3.5.1
recys
procs

3.51

pressure switch

switch that compares the actual value of a pressure with the desired value, gives a signal whg
valug exceeds or drops below the desired value and initiates the shut-off sequence

3.5.1p

ignition device

any means used to ignite the fuel at the ignition burner or at‘the main burner

EXAMPLE Flame, electrical ignition.

3.5.138

pressure monitoring device

devige which monitors the actual value of{a“pressure and compares with the desired value, gi
when the actual value deviates from the desired value by a predetermined amount

3.5.14

outppt regulator

compgonent on the burner intended to be used for adjusting the heat input, within a range of heat
by the manufacturer, to suif'actual heat requirements of the installation

NOTH This adjustment may be progressive or in discrete steps.

3.6 | Sequencing times

3.6.1

total [ignition time

tion by which the fuel is reignited after the extinction of the flame during operation without th
interrupted

D
Eling
ss by which, after a safety shut-down, a full start-up sequence is automatically'\repeated

(

e fuel supply

bn the actual

ving a signal

inputs stated

perio

d—durimg-which-theignitiomdevice s moperation

NOTE 1 Pre-ignition, ignition and post-ignition times make up the total ignition time.

NOTE 2  Itis expressed in seconds (s).

3.6.2

pre-ignition time
period between the start of the ignition cycle and the release of the fuel

NOTE It is expressed in seconds (s).

©1SO
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3.6.3

ignition time

period betwe

NOTE Iti

3.6.4

en the release of the fuel and the first indication of the flame by the flame detector device

s expressed in seconds (s).

post-ignition time
period between the first indication of the flame by the flame detector device and the ignition device shut-off

NOTE Iti

s expressed in seconds (s).

3.6.5
safety time

ls

duration of the maximum permissible time during which the burner control unit allows the fuel‘to be rele

without there

NOTE It
3.6.6
ignition safe
period startir]
interrupting t

NOTE It

3.6.7

flame exting
period that s
the safety sh

NOTE It

3.6.8
purge time
period during

NOTE It

3.6.9

pre-purge ti
period during
NOTE It

3.6.10

being a flame

s expressed in seconds (s).

ty time
g from the signal for release of the fuel and terminating at thesmoment at which the sign
he fuel supply is given

s expressed in seconds (s).

tion safety time
arts with the signal that the flame has been extinguished and ends with the signal to de-eng
ut-off valve of the oil supply

s expressed in seconds (s).

which the combustion chamber is compulsorily ventilated without any fuel being supplied

s expressed in seconds (s).

me
which purging-takes place at the proven air rate prior to energizing of the safety shut-off de

s expressed,in seconds (s).

post-purge 1

ased

al for

rgize

ice

ime

period betwe
NOTE Iti

3.6.11

en any shut-down and the moment the Tan 1s swiiched oft

s expressed in seconds (s).

flame simulation
signal indicating the existence of a flame when no flame is actually present

3.6.12

operational state

state comme

NOTE

ncing with the presence of a flame after the permissible ignition safety time has expired

release is not authorized or if it is interrupted after expiry of the safety time by the lock-out of the burner control unit.

It is the end of the starting process. Starting can, however, be considered not to have taken place if the fuel

© 1SO 2010 — All rights reserved
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3.6.13
intermittent operation
state of operation whose duration does not exceed 24 h

3.6.14
continuous operation
state of operation whose duration exceeds 24 h

3.7 Diagrams

3.71
workiing diagram
admissible range of application of the burner (pressure in the combustion chamber as a function-gf fuel flow)

3.7.2
test diagram
test range of the burner during the tests (pressure in the combustion chamber as afupction of fuel flow)

4 Classification of oil burners

4.1 | General

Oil blirners are classified according to their
— type of atomization,

— 1nethod of control, and

— means of ignition.
4.2 | Types of atomization

4.2.1] Mechanical atomization-by pressurization of the combustion liquid

Atomiization of the fuel is obtajned by means of an atomizing nozzle, through pressure release.
4.2.2] Atomization by-auxiliary fluid
Atomiization is obtained by the fuel flow meeting a flow of air, steam, other gas or any other fluid.

This type of burner particularly includes

— ¢mdlsion burners, in which there is prior mixing of the fuel with the atomizing fluid, and

— rotary cup burners, in which atomization of the fuel is obtained when the fuel leaves the edge of a rotating
cup and meets an auxiliary fluid.

Burners having other means of atomization are allowed if they comply with all other requirements and test
conditions of this International Standard.

4.3 Automatic oil burner control methods

4.3.1 On-off control (single-stage burner)

This controls whether the oil burner is either in operation at constant mass flow rate or is switched off.

© 1SO 2010 — All rights reserved 9
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4.3.2 Multi-stage control (two- and multi-stage burner)

This type of control provides several firing stages (steps) for operation. Oil burners with only two firing rates

are included

in this category.

4.3.3 Modulating control (modulating burner)

This type of control provides infinite variation of the mass flow rate between the lower and the upper limits.

4.4 Means of ignition

441 Auto

4411

These are sy,

4412 Ig

In this systen

4413 Ig

In this systen
44.2 Auto

44.21

These are s
operation of
started mand

4422 Ig

In this systen
been proven

4423 Ig

In this syster

matic electric ignition

General

stems in which the ignition of the fuel is brought about by means of electrical energy.

hition by controlled spark

n, fuel is released when the presence of the ignition spark has been(proven.

hition by non-controlled spark

n, fuel may be released when the ignition spark is not controlled.

matic ignition with liquid or gaseous fuels

Geéneral

ystems in which an ignition burner, using a liquid or gaseous fuel, ignites the main fuel
the ignition burner may be either permanent or intermittent. Permanent ignition burners m
ally, whereas intermittent ignition burners start automatically.

hition by controlled ignition’burner

n, the main fuel supply.may only be released when the controlled flame of the ignition burng

hition by noh<controlled ignition burner

h, the main’fuel supply may be released when the ignition burner flame is not controlled.

The
ay be

r has

5 Const

5.1

5.1.1

51.1.1

uctional and operational requirement

Construction and operation
General design

Materials

The quality and thickness of the materials used in the construction of the burner shall be selected so that the
constructional and performance characteristics of the system do not deteriorate during operation. In particular,
all burner components shall withstand the mechanical, chemical and thermal loads that may be encountered
during operation. Under normal conditions of use, maintenance and adjustment, the burner components shall

10
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not show any changes that could affect their normal functioning. The influence of higher heat-transfer media
temperature shall also be considered.

If the burner housing contains any metal parts not made of corrosion-resistant material, these shall be suitably
protected with an effective anti-corrosion coating.

Asbestos or asbestos-containing materials shall not be used.
Solder that has a melting point below 450 °C after application shall not be used for fuel-carrying parts.

The pipework material shall be in accordance with ISO 3183, ISO 9329-1, ISO 9330-1 or ISO 1129, as
appligabte:

In Japan and Korea, the specific requirements respectively given in normative Annexes J andL apply.

5.1.1(2 Design
The e¢ffective lifetime of a burner is primarily controlled by its operation and maintenance.

The Hesign of the burner shall be based on its intended lifetime as declared by the manufacturer. The
intengded lifetime of the equipment into which the burner is to be installedcshall also be taken into account.

NOTH 1 The lifetime of components can differ from that of the burner.
The ponstruction and design of the oil burner shall be suchythat the fuel oil used burns safely over the
specified input range and pressure range specified by the manufacturer and the requiremgnts given in

Clause 6 are met.

NOTER 2  The burner head can be lengthened as longias the performance of the burner is not affected in an unsafe
manngr. The geometry of the mixing device and its position in the flame tube can remain unchanged.

QOil buirners that can only operate by means of-permanent ignition are not permitted.

5.1.113 Mounting
The burner shall be designed such)that it can be effectively mounted on the appliance.

The burner shall be mounted on the appliance such that no ejection of high temperature gas ppr flame can
occul, and such that backK'radiation and high refractory temperatures do not adversely affect theg stability and
lifetime of the burner patts inside the combustion chamber.

The burner components shall be arranged and secured such that their correct operating position and — above
all —the corréct position of the burner orifices cannot change during operation. The correct opergting position
shall be maintained when accessories are removed and refitted.

Partg of the burner that are set or adjusted during manufacture and which are not intended to be| manipulated
by the user or installer shall be sealed.

5.1.1.4 Accessibility for maintenance and use

Components requiring regular maintenance shall be so arranged or designed that they are easily detachable.
They shall be designed or marked such that reasonable interpretation of the manufacturer's instructions would
provide for proper reinstallation.

Constructional parts accessible during use and maintenance shall be free from sharp edges and corners that
might cause damage or personal injury. Burners that can be withdrawn or swivelled out of position without the
use of tools shall be interlocked (e.g. by means of limit switches) so that they cannot be operated in the
withdrawn or swivelled position.
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The interlock device shall be fail-safe in design and, if a limit switch, shall conform with IEC 60204-1 or

IEC 60947-5-

1, depending on the design.

If the burner is installed according to the manufacturer's instructions, the surface temperatures of accessible
burner parts not intended to be touched shall not exceed the ambient temperature by more than 60 K.

If, for technical reasons, these temperature limits cannot be respected, adequate warnings shall be provided.

5.1.2 Equipment

5.1.21

Motors, fans and pumps

Guards, grillls and shields shall be used to protect high-temperature or moving parts such that they.cann

touched acci
Removal of 4
The degree
Belt drives, W

Means shall
with the use

Motors, fans

provided, shall be readily accessible.

51.22 EI

5.1.2.21 |

Controls in 4

fulfilling the ¢lectrical requirement of this International Standard, and thus 5.1.2.2.2 is not applicable to

controls.

5.1.22.2 |

5.1.2.2.21
The leakag€
components
accordance

If the measu

pctrical safety

Hentally. If this protection is not possible, warning signs shall be used.

uch guards, grilles and shields shall be possible only with the use of tools.

f protection provided shall be at least IP 20, according to IEC 60529.

here used, shall be so designed or positioned as to afford protection.to.the operator.

be provided to facilitate adjustment of belt tension. Access to such means shall be possiblg
pf tools.

and pumps shall be mounted such as to minimize noise and vibration. Lubrication poi

Flectrical safety of devices

ccordance with the electrical requirements of IEC 60730-2-5 and ISO 23550 are consider

Flectrical safety of the burner

General
current and eléctrical strength tests of the complete burner need not be performed
and sub-assemblies have been separately tested and the interconnection is carried g
vith the manufacturer's instructions.

rements of the leakage current as required in IEC 60335-1:2001, 13.2 are not possible beq

ot be

only

nts, if

bd as
such

f the
ut in

ause

the protectiv

b imppdnnr‘p circuits or radio interference filters cannat be disconnected _then the limit spe

ified

for leakage current shall be calculated taking into account the current through those circuits.

The electrical safety of

a) the burner,

b) those of its control devices not in accordance with IEC 60730-2-5 and ISO 23550, and

c) the interface between control devices which do fulfil the requirements of IEC 60730 and ISO 23550

shall be in accordance with IEC 60335-2-102, modified by the additions and replacements given in 5.1.2.2.2.2.

12
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5.1.2.2.2.2 Modifications, additions and replacements
a) Moisture resistance
The requirements of IEC 60335-1:2001, Clause 15, apply.
IEC 60335-2-102:2004, 15.2, does not apply.
b) Leakage current and electric strength

The following replaces IEC 60335-2-102:2004, 16.2:

For oil burners, the limit is 10 mA.

The following replaces IEC 60335-2-102:2004, 16.3:
Compliance of spark ignition circuits shall be checked by inspection. In case of doubt, $park ignition
circuits or crucial parts shall be submitted to an endurance test performed under the following

conditions:

i) the maximum duration of switch-on given by the manufacturer (complete switch-on guration shall
correspond with the realistic time of use);

i) the relation between on/off cycles as declared by themanufacturer;
ii) the maximum rated voltage;

iv) the maximum ambient temperature of all parts under test.

During this test no breakdown of other circuits or — if the limits specified in IEC 60335-2-102:2004,
8.101, are exceeded — accessible surfaces shall occur. Breakdown of conductive pafts which are
connected to earth is allowed jf\-this does not result in a critical failure of a dircuit(s) with

safety-related functions.

NOTE In case of doubt, compliance can normally be achieved by increasing the clearance at gny part of the
gpark ignition circuit likely to cause.an unacceptable breakdown.

c) Abnormal operation
In addition to the previsions of IEC 60335-2-102:2004, 19.11.2, the following failure mode applies:

Short-circuit and mechanical break-down of relay contacts in protective electronic c|rcuits: these
failuremiodes need not be considered if components conform with footnote g) of IEC 60730-2-5:2004,

Table:H.27.1.

The-following replaces the last paragraph of IEC 60335-1:2001, 19.11.2:

In each case, the test is ended if:
i)  for risks of electrical origin, interruption of the supply occurs within the appliance;
ii) for risks concerning the fuel, shut-down occurs.

The following is additional to the provisions of IEC 60335-2-102:2004, 19.11.3:

Tests are not to be repeated for protective electronic circuits conforming with the relevant control
standard according to 5.1.2.2.1.
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The following replaces IEC 60335-2-102:2004, 19.13:

During the tests described in 19.11.4, the appliance shall either continue to operate normally or reach
a safe situation for risks concerning the fuel safety shut-down or non-volatile lock-out.

d) Components
The following is additional to IEC 60335-2-102:2004, 24.1.1:

Relays and optocouplers which ensure electrical isolation between live parts and accessible metal
parts shall conform with IEC 61810-1 and IEC 60747-5-2.

e) IEC 60335-2-102:2004, Annex Q
The follgwing is additional to the provisions of the annex:

NOTE Repeat testing of a protective electronic circuit is not required where the system)has already| been
certified to conform with published International Standards where compliance requires that the fault behaviour of
the fail-safe system is assessed on a second fault analysis basis.

5.1.2.3 Adjustable air damper

Any adjustablle air damper or similar device for controlling the airflow shall be adjustable only by meang of a
tool. The adjlisting positions of the air damper shall be visible (e.g. after removal of a cap).

If the burnef is provided with a manual means of adjusting the_ cembustion airflow, this means shall be

designed so [that, after adjustment according to the manufacturer's-instructions, it is capable of being set and
sealed.

5.1.2.4 Ingtallation of automatic burner control unit
The automaltic burner control unit shall be in accoerdance with IEC 60730-2-5 and, in the installed condition
(e.g. in the burner housing/control panel), shall have at least an IP 40 degree of protection as specified in
IEC 60529.

In Japan and Korea, the specific requiretnents respectively given in normative Annexes J and L apply.

5.1.2.5 Rubber hoses and hose.assemblies

Rubber hosgs and hose assemblies that have a corrosion-proof metal braiding and which meet the
requirementqg of ISO 6806<are permitted.

In Japan and Korea, the’specific requirements respectively given in normative Annexes J and L apply.

Rubber hoses and hose assemblies shall withstand the maximum fuel oil temperature.

5.1.2.6 Connections

Inlet connections with pressure-tight joints made on the threads, connections within the burner with
pressure-tight joints made on the threads that are not loosened for maintenance, and connections for parts
that are not frequently dismantled and refitted shall be designed in accordance with ISO 7-1.

Connections which have to be loosened for maintenance purposes shall be designed in accordance with
ISO 228-1. Flange connections shall conform with ISO 7005-1, ISO 7005-2 and ISO 7005-3.

In Japan, Korea and the USA, the specific requirements respectively given in normative Annexes J, L and M
apply.
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ISO 229

Safety shut-off devices and oil pressure switches

In the USA, the specific requirements given in normative Annex M apply.

5.1.2.71

Safety shut-off devices

Safety shut-off devices shall be in accordance with ISO 23553-1.

5.1.2.7.2

Burners with a flow rate less than or equal to 30 kg/h

68:2010(E)

A safety shut-off device shall be provided between the pump and nozzle as shown in Figures F.1 to F.4. It is

permjssible that the safety shut-off device be integrated with the oil-pump.

In adfition, the following applies.

a) $ingle-stage burners shall be provided with one safety shut-off device in accordanee with ISQ 23553-1.

b) Two-stage or multi-stage burners shall be fitted with one safety shut-off,device for each|nozzle. See
fFigure F.2.

c) Burners with a spill-back nozzle shall be fitted with a safety shut-off.device conforming to IS 23553-1 in
both the feed line and return line. A nozzle shut-off valve may befitted in lieu of the safety shut-off device
fitted in the feed line and return line on condition that the nozzle/shut-off valve is tested and|approved as
a safety shut-off device in accordance with ISO 23553-1. See Figures F.3 and F .4.

d) In the case of a burner with a nozzle head it may bethecessary to have oil circulation up {o the nozzle
head, e.g. for pre-heating purposes. Since there is_only a nozzle shut-off device in service, it shall be
ensured by a second independent measure that.@an unsafe fuel discharge is prevented. In fhe case of a
nozzle shut-off device in accordance with 1ISQ.23553-1 a second measure is not necessary. It shall be
e¢nsured that the nozzle shut-off device cannot be opened by the return pressure.

5.1.217.3 Burners with a flow rate greater than 30 kg/h

Two peries-connected safety shut-off devices shall be provided in the flow line of oil burners with a flow rate

> 30 kg/h. See Figure F.5.

One pf the devices shall be-of the fast-closing type. The second device may also be used as a firjal controlling

element for the combustioh,chamber input. Its closing time shall not exceed 5 s.

The following also appliés:

a) For burners\with a spill-back nozzle, two safety shut-off devices shall be provided in the retdrn line and a
pressure-monitoring device shall be provided between the power regulator and the safety shut-off device

see/Figures F.6 and F.7). A nozzle shut-off valve may replace a safety shut-off device fitteq in either the
110w line or the return line provided it has been tested and certified as a safety shut-pff device in
danecao g Hh 1S 226E2 1

o
avToTrTgarTcC Wit roT 2090990 .

Except where a step-regulated burner has a full-load stage, the safety shut-off devices shall be
interlocked so that when the flow is open the return is not closed. This can be done, for example by

means of an actuator), or

It shall be ensured that no excessive pressure builds up between the two shut-off devices.

© 1SO 2010 — All rights reserved
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by electric or pneumatic interlocking of the safety shut-off devices in the flow and return lines.
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In the case of a burner with a nozzle head, it may be necessary to enable oil circulation up to the nozzle

head, e.g. for pre-heating purposes. Since there is only a nozzle shut-off device in service, it shall be
ensured by a second independent measure, so that an unsafe fuel discharge is prevented. In case of a
nozzle shut-off device in accordance with 1ISO 23553-1, a second measure is not necessary. It shall be

ensured

5.1.2.8

5.1.2.8.1

that the nozzle shut-off valve cannot be opened by the return pressure.

Fuel pre-heating

General

Burners using higher-boiling petroleum in accordance with 1ISO 8217-based first raffinates shall be provided

with the follo

5.1.28.2 |

ving.

Heat sources

Any heat solirce able to be cut off immediately if required and whose rating can be automatically cont

shall be able

5.1.2.8.3

In the unpre
case exceed

In pressurize
boiling tempé
5.1.284 (

Each fuel oi
downstream

Shut-off dev
system's surl

5.1.2.8.5
Pressurized
In Europe, th

If the pre-hes

to be used for oil pre-heating. Open flames shall not be permitted.

Pre-heating temperature

bsurized condition, the fuel oil temperature shall not attain the fuel oil flash point and shall
90 °C.

d-type pre-heaters, the maximum temperature shall not:éxceed a temperature 5 K belo
brature of water in the pressurized oil.

Control of pre-heating temperature

pre-heating system shall be automatically~controlled. A temperature indicator shall be
of the pre-heating system.

ces (e.g. thermal limiters) shall prevent a temperature rise above 220 °C of the pre-hg
ace within unpressurized fuel oil vessels, if not wetted by fuel oil.

Pressurized pre-heaters

pbre-heaters shall be designed for 1,5 times the permissible operating pressure.
e specific requirements given in normative Annex | apply.

ter is used.in"a closed system, an overpressure protection shall be provided.

Functioning of the necessary overpressure protection shall be ensured by a suitable temperature.

rolled

in no

v the

fitted

ating

=g e .
MuUvIT UTVILT

The ignition device shall ensure safe ignition of the ignition and/or main burner under the specified conditions

51.29 g
of operation.
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5.1.2.10 Flame detector device

5.1.2.10.1 General

The flame detector device shall be in accordance with IEC 60730-2-5.
The flame extinction safety time shall be not more than

— 1s,o0r

— alternatively, 2 s, provided a flame detector device self-check test is performed at the same time as flame
failure.

The flame detector shall be subjected to a safe start check by which, if a flame presence‘is defected at any
time during the pre-purge, the device shall initiate a safety shut-down followed by non-volatile |ock-out. The
safe gtart check may be disabled during the 5 s preceding an attempt at ignition.

The flame detector device shall be suitable for the particular thermal rating-and mode of opgration of the
burner (intermittent or permanent operation). When installed on the burner/t'shall be at least in accordance
with [EC 60529, protective category IP 40, and with IP 54 for installations in“open air.

In Japan and the USA, the specific requirements respectively given irinormative Annexes J and N1 apply.

5.1.2|10.2 Flame detector device with sensor for the visible.range of light

Wher[ using flame detector devices equipped with sensors for the visible range of light, the following applies.
[

the illumination intensity of the burner flame is'< 0,5 Ix at the flame detector device during operation,
gensors for visible light are not allowed to be used for flame supervision purposes.

b) If the illumination intensity of the burnerflame is < 3 Ix at the flame detector during operatiop, the burner
with the mounted flame detector devicé-shall conform with the following:

— when the burner is searched by an illumination intensity of 20 000 Ix at 2 856 K colour temperature,
the flame detector device shall not show any spurious light signals during the test.

In Japan, the specific requirements given in normative Annex J apply.

5.1.2{10.3 System requirements

Whete the ignitiep-burner (if fitted) and the main burner are each provided with their own flamel monitor, the
ignition burner flame shall not influence the detection of the main flame. The main fuel oil supply shall be
opengd only<after the ignition means is switched off and the ignition burner flame has been established and
detegted:

For systems where the ignition burner remains in usé during main-burner operation, separate flame sensors
shall be fitted for monitoring the ignition and main flames. The main flame sensor shall be positioned so that it
cannot in any circumstance detect the ignition burner flame.

For systems where the ignition burner is extinguished during main burner operation, a single sensor will
suffice. The ignition burner flame shall not influence the detection of the main flame.

5.1.2.11 Air-proving device

If a burner, depending on its design, requires an air-proving device (see 5.1.3.2), such a device shall be fitted
as proves adequate airflow during the pre-purge, ignition and operation of the burner.

Airflow failure at any time during the ignition or operation of the burner shall cause a non-volatile lock-out.
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Airflow failure during pre-purge shall at least result in a safety shut-down.

For burners with a heat input up to and including 120 kW, a safety shut-down followed by a single recycling
attempt is permitted. If the recycling attempt fails then non-volatile lock-out shall occur.

Proof of adequate airflow to the burner shall be achieved by one or another of the following:

a) pressure sensing;
b) flow sensing;
c) any other system which provides a safety level comparable to a pressure sensing-device as specified in a)

above.

Fan rotation,

an air damper interlock or air damper actuator interlock alone is not sufficient.

The air-proving device shall be proved in the no flow state prior to start-up. Failure to prove.the device in the
no flow state[shall prevent start-up or cause non-volatile lock-out.

This check id not necessary if failure of the air-proving device leads to a safe condition.

The air-proving device shall be adjusted such that, if there is insufficient air supply at the highest or lowest

burner opera|

Where the b
signal, contin
necessary. I

NOTE Fd

An air-provin
a) adevice
b) a device
Cc) adevice
d) adevice
e) adevice

If a separats
conforming

safety devicgs can,be dependent on the installation on site. The air-proving device shall be located

position ensy

ting stage, its operation ensures that no critical operating mode will be reached.
urner is fitted with automatic fuel/air ratio control in which ‘an airflow device provides the
uous monitoring of the airflow by the air-proving device during the operation of the burner
the event of the failure of the air lead signal, the safety, shut-off device shall be closed.

r multi-stage and modulating burners only one air-proving device is necessary to control the airflow.

g device may be omitted if the burners are fitted with all of the following:

for checking the actual fan speed if np-safety shut-down or blocking occurs;

for a positive coupling between motor/fan;
for fuel release via fuél/air ratio control;
which shall closeihe oil valve in the event of air reference signal failure.

combustiofair fan is used, proof of adequate airflow is in principle the same as for a b
b the requirements of this International Standard, with the exception that the positioning ¢

ring\that sufficient combustion air supply is detected.

for checking the state of the adjustable air damper during pre-purge, if no oil opening occurs;

lead
s not

urner
f the
in a

The test method for the air-proving device shall be effective and take into account the design of the burner
upon which it is installed (see Annex H).

5.1.2.12 Fuel/air ratio control device

Each burner

shall be provided with an airflow adjustment device.

For two-stage or multi-stage burners, the combustion air and fuel oil flow rates shall be controlled in tandem
by a sequential switching system. The air and fuel adjustment devices shall be interconnected (e.g. by
mechanical, pneumatic, electric or electronic means) such that the relationship between combustion air and
fuel is fixed in a repeatable way at any operating point of the burner.

18
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On multi-stage or modulating burners where the airflow and fuel flow are not altered simultaneously, there
shall be either

a) air lead on increasing firing rate and fuel lead on reducing firing rate, or
b) sufficient excess air to prevent fuel-rich firing.

The combined control or the sequential switching shall be effected in such a manner that even in the case of a
fault the system will tend towards higher excess air or proceed to a safety shut-down.

Where an electronically operated fuel/air ratio device is fitted, it shall be in accordance with ISO 23552-1.

Whelle a combustion quality control system influencing the ratio between the oil and air supply\is|used, it shall
be in[accordance with ISO 23552-1.

NOTH These requirements apply to burners used for both continuous and intermittent-Operation Wwith electronic
fuel/a|r ratio control.

Setting of adjustment devices shall not change easily if the adjustment devices are properly fastened.

In Japan, the specific requirements given in normative Annex J apply.

5.1.2|113 Automatic burner control unit

The putomatic burner control unit shall be in accordance with~IEC 60730-2-5 and shall be sujtable for the
individual output stages of the burner and for the mode of burner operation (intermittent or permanent).

5.1.2114 Pressure test points

Test [points or pressure-measuring devices shall be provided to enable the fuel suction pfessure, fuel
adjugtment pressure and the air pressure to be\checked.

5.1.2|15 Interfacing with oil appliances

See Annex N for an example ofithe application, interfacing and wiring of a burner. This inferfacing can
facilifate the assembly of burners.and boilers/oil appliances on site.

5.1.3| Operating requirements

5.1.3|1 Shut-down

If an pn/off cantrol, switch or limiter operates, the fuel oil supply shall be automatically cut off immgdiately.

5.1.3|2.7 “Protection of the oil and air supply

The oil supply shall not be released without the atomizing process being ensured [e.g. failure of atomizing
medium, oil pressure too low, return pressure too high (burners with spill-back nozzle), speed too low] or if the
combustion air is not available. If the atomizing medium or combustion air supply fails during operation, the oil
supply shall be automatically cut off immediately. In the case of oil pressure atomizers, if no spring-loaded fast
closing devices are available in the oil-pump, oil pressure switches shall be used.

Where there are no oil- or air-supply monitoring devices or spring-loaded fast closing devices in the pump, the
above requirements are considered to have been met if there is a motor-fan-pump assembly, in the case of a
single shaft motor output, or a fan-motor-oil-pump assembly, in the case of a double-ended shaft motor
output. In the latter case, there shall be a positive coupling between motor and fan.
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Qil pressure shall not exceed a maximum value given by the manufacturer owing to
— expanding oil volume under temperature influence, and

— closing spill-back lines of feed pumps.

Means shall be installed to ensure safe operation and handling.

EXAMPLE Relief valve, expansion bellows, linkage of feed spill-back closures.

The control circuit of the automatic safety shut-off devices shall be designed so that it does not release the oll
supply duringstartuparmdcutsoff theoitsupplty during operatiomunder thefottowing corditiorns:

a) when the required atomizing pressure is not reached, in the case of steam and compressed airf.atomjzers,
or wher| the speed of the rotary cup is too low, in the case of rotary atomizers (when-the codpling
between the atomizing cup and fan cannot be detached, monitoring of the fan air pressuré-is’adequate);

b) when th¢ maximum oil return pressure is exceeded, in the case of return atomizers greater than 30 kg/h;

c) when thé combustion air fails if the fan is separate;

d) when thé main switch is activated;

e) when byrners (or even burner lances) are swung out or moved .out in cases where this can be [done
without the use of tools;

f)  if the exgess air ratio, 4, under-runs a critical value.;
Requiremen{ f) is met by one or the other of the following:

1) the [fuel/air ratio mechanically fixed and thetatio unable to be altered by interference or operating
effects, in which case control is not required;

2) use|of an electronic fuel/air ratio device-in accordance with ISO 23552-1.

As soon as the conditions given under §:1,3.2 a) to c¢) no longer apply, the burners may start up automatically
with the starttup programme maintained;

With regard o0 5.1.3.2 d) to e), a.reeycling shall only be possible by manual intervention.

In Japan, the specific requirements given in normative Annex J apply.

5.1.4 Operption with.dual fuel supply or simultaneous supply

Burners shall be designed such that when operating under dual fuel or simultaneous supply, no fuel|shall
adversely influence the flow of the other fuel.

5.2 Safety devices

5.2.1 General

The requirements given in 5.2.2 to 5.2.5 are generally applicable. Deviations from the sequence specified in
this International Standard are permitted in the case of special types of apparatus and oil burners of special
design or size.

The system and oil burners are also regarded as meeting the requirements of this International Standard if the

design is declared safe to operate by the test laboratory after testing of the whole unit or of the oil burner with
the appropriate equipment.
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5.2.2 Ignition safety times for start-up

Table 1 gives the start heat inputs and safety times for cases where the burner size is matched by the burner
manufacturer to the test rig/appliance by at least

— thermal rating,
— combustion chamber diameter,

— combustion chamber length, and

— ¢ombustion chamber pressure.

Table 1 — Maximum start heat input, O, and ignition safety times,'7;

. . Direct main burner Reduced rate, O,
. Direct main burner L . O
Heat input C ignition at by ignition burner
ignition at full rate
reduced rate, Qg
as a percentageof
Or t ( p . geof Of)
kg/h s ¢
<30 ts <10 ts <10 ts <10
>30 <100 ts <5 ts <5 ts<5
15, <0
. <100 kg/h ts<5
> 100 < 500 not permitted or <100 kg/h
Os <70 % Of
i lsmax < O ts<5
> 500 not permitted 0. < 35 % OF 0s < 50 % OF

In the case of an ignition burner ignited by electric energy, supervision of this flame is necessdry if the time
betwgen opening of the fuel shut-eff valve of the ignition burner and the opening of the main oi| valve of the
main|burner is more than 5 s.

Separate supervision of the.gnition burner flame is not necessary up to 5 s pre-ignition time if the oil supply is
cut off and the ignition burner valve closed within the safety time with non-ignition of the oil flame] In this case,
the ignition fuel is permitted to flow for a maximum of 10 s (5 s pre-ignition time and 5 s safety timg).

In Australia, the.specific requirements given in normative Annex K apply.

5.2.3 Non=volatile lock-out, recycling and ignition restoration of the oil burner

alhigand o

Th e, chaoll bha ALt ~AFf ot oting] OB =D
e Ot SOppPTy - Strianr T out o attoratcany—arrdriormvo

safety time under any of the following conditions:

+thar-atthe end of the

a) during the oil burner start-up, no flame has been established at the end of the ignition safety time;
b) the flame is extinguished during operation, in which case
1) one recycling attempt is allowed,

2) for burners < 30 kg/h, one ignition restoration is allowed (see IEC 60730-2-5).

NOTE A recycling of the oil burner may not be possible until the burner control unit has been manually reset.
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5.2.4 Pre-purging of the combustion chamber

In Japan, the specific requirements given in normative Annex J apply.

5.2.41 For nominal fuel mass flow rates less than 30 kg/h

For nominal fuel mass flow rates less than 30 kg/h, the following applies.

a) Natural ventilation of the combustion chamber is sufficient if the air regulation elements are fixed
permanently in their operating positions.

fatteast-5-s-if-airregisters with

positive control (e.g. electro-hydraulic) are used. This mechanical pre-purge may be replaced by,a hatural

ventilation of the combustion chamber (e.g. by means of the flue draught) for a period of at least\30 4.

b A omante—cahall b rmada-t BEe—S—ES hanical-Braeoi-Hec: Lbar—far)
rrangc HTTo ofidil VU TTTIdUuT U TTTourtT a Tricuridrnodar prompgurycs (Vy 1dily U

c) Mechanical pre-purge is not required in the case of air registers operated by vacuum if the closed dgmper
blade allows sufficient openings for an air flow of at least 20 % of the maximum fan flowt

d) Where positively operated registers are situated on the flue gas side, then” b) above applies
correspgndingly.

5.2.4.2 Fqgr nominal fuel mass flow rates greater than 30 kg/h

For nominal fuel mass flow rates greater than 30 kg/h, the following appli€s.

a) The prefpurge time shall be fixed at 15 s minimum with an @icrrate of at least 30 % of the aif rate
correspgnding to the maximum heat input of the appliance to;be equipped. This time can be deyiated
from, provided at least five air volume changes in the combustion chamber are ensured.

b) Where positively operated registers are situated.on the flue gas side, then a) above applies
correspgndingly.

5.2.5 Ensuring adequate oil pre-heating
If fuel oil pre-heaters are used and are necessary for correct operation, suitable automatic devices shall be

installed to ensure that the oil burner is not-started before the required fuel oil temperature has been regched
and that it is shut down if this temperature. is not maintained.

5.3 Spuripus light signals
The requirements of IEC 60730-2-5 apply.
5.4 Combustion

The type and design of the oil burner and its atomizing and mixing devices shall ensure combustipn in
accordance With)5.5 to 5.7. The limiting values given there shall be adhered to.

Post-injection, except when pressure is released, shall be avoided. The oil burner, unless designed for
positive pressure start and normal burn conditions, shall be maintained at a combustion chamber pressure of
0 Pa and a minimum boiler resistance, both relative to the operating condition. For pressurized atomizing oil
burners that only operate with a pressure of more than 10 Pa in the combustion chamber, the lowest test
pressure shall be 0 Pa and the maximum test pressure shall be 10 % greater than the maximum value of the
application declared by the manufacturer.

Positive pressure burners that are operated from a pressure range of zero to any positive pressure in the
combustion chamber additionally shall still have a stable flame at a pressure of —10 Pa.

For oil burners that are in both the positive and negative pressure ranges, test conditions resulting from the
requirements of this subclause apply accordingly.
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The requirements of this subclause apply to the combustion pressure of multi-stage burners or modulating oil
burners but only for higher nominal inputs. However, the combustion stability test for the oil burners is also
extended to establishing the burning behaviour in the case of automatic switching on and off of the individual
stages and automatic regulation of the burner input.

5.5

5.5.1

Combustion product quality

General

The measurements are to be carried out when the burner has stabilized except those for which records from
the start-up are required.

ISO
5.5.2

For f
numhi

a) |

b) |

q

4

See also Annex A.

5.5.3

The
first 4
princ

See also Annex D.

5.5.4

The
exce

The Xkequiremen’[s of 55.2 to 5.5.4 are not applicable for higher boiling petroleum in ace

217-based first raffinates.
Smoke number

Lel having a viscosity at the burner inlet of 1,6 mm2/s (cSt) up to 6 mm?2/s”(cSt) at 20 °C
er shall be

bss than or equal to 1 for one-stage burners at all heat inputs, and

bss than or equal to 1 for multi-stage and modulating burners; except at the minimum fuel ra
moke number shall be less than 2.

Unburnt hydrocarbons
proportion of unburnt hydrocarbons in the combustion gas shall not exceed 10 mli/m3 exce

0 s after release of the fuel. The measurement shall be carried out using the flame ionizat
ple (FID).

Emission classes for burners

emission classes for.NO, and CO are standardized according to Annex B and Annex C,
bd the values given'in-Table 2.

Table 2 — Emission classes for NO_and CO

brdance with

, the smoke

e, where the

pt during the
jon detection

and shall not

In Eu

©1SO

Class Ono2P Oco®
mg/kWh mg/kWh

0 > 250 < 350

1 < 250 <110

2 <185 <110

3 <120 < 60

@  No measured value shall exceed that of the next higher class.

b An arithmetic average value for determining the NO, class is formed from
the measuring points of the working diagram (see Annex B, (ﬁNOwM) and shall
be within the NO, class according to Table 2. ’

€ No single CO value shall exceed the limits for the class.

ropean countries, the specific requirements given in normative Annex | apply.
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5.6 Combustion quality of the combustion products for other liquid fuels

The values measured in 5.5 are given in the test report.

5.7 Excess air ratio

The values of the excess air ratio, 4, shall not exceed the values specified in Figure 1.

1
A
Y /
1,6 /
‘

1,5

2
14 \

\
1,3
\\~§~_--
1,2 7\\§‘-..
1,1 3
1 >
1 3 10 30 100 300 1 000 3 000 10000 | X
Key
X mass flowrate, kg/h
Y excess ail ratio, 4
1 Amax Or OFmin at a turndown rate > 3: 1
2 lmax for Orin @t @ turndown rate < 3: 1
3 ﬂmax for QFmax
Figure 1 — Excess air ratio

5.8 Opergtional requirements
5.8.1 Exterfnal soundness of fuel-carrying parts
The fuel-carrying“parts of the burner, up to the atomizing device, shall be sound.

Under normal conditions the sealing materials shall remain effective and there shall be no visible signs of fuel
leakage.

5.8.2 Resistance of the burner to overheating

Under the conditions specified in 6.7.2.2.2, the component parts of the burner shall not suffer any deterioration
other than the superficial alterations inherent in combustion.

5.8.3 Temperatures of the control and safety devices

Under the conditions specified in 6.7.2.2.2, the temperature of the adjusting, control and safety devices shall
not exceed the value stated by the manufacturer of the device and their operation shall remain satisfactory.
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The surface temperature of knobs and levers intended to be manipulated shall not exceed the ambient
temperature by more than

a) 35K for metals,

b) 45 K for porcelain or equivalent materials,

c) 60 K for plastics or equivalent materials.

5.8.4

Und

Ignition, operation and flame stability

rapid
mom

For H
and 1

5.8.5

The
+5 %)

5.8.6

Safe
inten

5.8.7

5.8.7

The
cham

Its b
inclug

The

5.8.7

rthe conditions cpnrifind in675 and 6.7 R, as npprnprinfn, ignifinn shall be effected

y. The flames shall be stable and shall not create any disturbing noise. A slight tendency
ent of ignition is permissible, but the flames shall be stable thereafter.

urners fitted with a range-rating device, these requirements shall be satisfied at‘the nomir
hinimum heat inputs declared by the manufacturer.

Heat input range of the burner

Dual-fuel burner

operation of the burner shall not be affected by the operational state of the control and s
Hed for the alternative fuel.

Working and test diagrams

1  Working diagram

ber pressure expressed as a function of the burner heat input.

pbundaries are defined by _points 1 to 5 inclusive for single-stage burners [see Figure 8 a
ive for multi-stage burners [see Figure 8 b)], determined in accordance with 5.5, 6.2. and T4

urner operation points shall not exceed the boundaries given by the working diagram.

2 Test diagram

The lest diagfam represents the ranges of combustion chamber pressure and burner input oV

burn

ris tested to establish conformity to this International Standard.

It cor

orrectly and
to lift at the

al maximum

maximum nominal and minimum nominal heat inputs shall be as stated by the manufactdirer to within

hfety devices

vorking diagram represents the pérmitted range of application of the burner in terms of th¢ combustion

] and 1 to 6
ble 4.

er which the

hpfises the working diagram and a test zone defined by points Hp1 to Hp3 for single-stage

burners [see

Figur

e 8 a)] and Hp1, Hp2, Hp3 and Hp6 for multi-stage burners [see Figure 8 b)].

These points are determined in accordance with 5.5, 6.2, 6.5 and Table 4.

5.8.8

Determination of flame stability and the safe range of operation

The burner shall operate correctly and safely under the test conditions specified in 6.7.

The flames shall be stable without pulsation.

©1SO
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6 Test methods

6.1 General

The tests cover the construction and operating characteristics of burners and are generally carried out in the
combustion chambers defined in 6.3. In certain cases, however, they may be carried out on the equipment for
which the burner has been designed.

The burner shall be tested with all the components having an effect on its operation and in all specified
operating modes.

The construdtion of the burner shall be such as to prevent any hazard to persons from moving parts.
It shall be vefified that the flame supervision and control devices ensure the correct operation of the ‘burnér.

In Japan, theg specific requirements given in normative Annex J apply.

6.2 Ambiegnt test conditions

The burner shall be installed in a well-ventilated, draught-free environment under the following conditions
a) an ambient temperature of 20 °C + 15 °C;

b) an ambient pressure of 101,325 kPa + 4 % at sea level;

c) ahumidity of 5 g to 30 g of water/kg of air.

The test resylts (working diagram, see 6.7.2.2) shall be corrected to reference conditions
— for the ambient temperature of 20 °C,

— for the ambient pressure of 101,325 kPa, and

— for the humidity of 10 g of water/kg of air.

NOTE  For the Oy, emission correction method, see Annex B.

Other ambient temperatures are acgCeptable provided that the test results are not affected.

The quality of the air available)in the test environment shall not affect the validity of the test parameters
measured.

6.3 Combustiontest chamber

6.3.1 Genﬁral

Testing may be carried out in a combustion chamber nominated by the manufacturer. However, in cases
where the manufacturer has not nominated a combustion chamber, the tests shall be carried out on a
combustion test chamber as specified in 6.3.2. or 6.3.3.

A heat-transfer medium temperature that is as low as possible:
a) combined with low ambient temperature of the burner parts, provides the most critical condition for the
burner start-up and the immediate turn-up of the heat input to the maximum with regard to flame lift and

pulsation, and higher heat-transfer medium temperatures and burner parts temperature support the
burner start-up;
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b) provides the most critical condition for the combustion quality with regard to CO, unburned hydrocarbons
and smoke on cool walls, and higher heat-transfer medium temperatures support the combustion
process.

6.3.2 Test rig for a heat input of less than or equal to 2,4 MW
The test rig shall include test flame tubes (see the examples of Figure 2).
Each flame tube is defined by

a) its internal diameter (0,225 m, 0,300 m, 0,400 m, 0,500 m, 0,600 m, 0,800 m),

b) its length, and

c) its corresponding heat input (see Figure 3).

Individual flame tubes can be operated with a difference of +10 % in the given inputs,

The manufacturer shall nominate the flame tube to be used at minimum or maximum input.

The length of the flame tube, /;, shall be calculated using Equation (1):

1 S O,25X\/; (1)
wherg
s the fuel rate, in kilograms per hour (kg/h);

ly is the length of the flame tube in metres (m).

For higher boiling petroleum in accordance-with 1ISO 8217-based first raffinates the length of th¢ combustion
chamber shall be increased by 10 %.

The flame tube length is adjusted by means of a sliding rear wall, which moves longitudinally insjde the flame
tube |tself.

At th¢ manufacturer's option, the burners may be tested on a flame tube either with
a) direct flame operation, or
b) reversed flame operation.
For direct flame operation, an uncooled steel cylinder sleeve having the same internal diameter|as the flame

tube combustion chamber and a wall thickness of 3 mm shall be inserted in the combustion chamber inlet so
as to[seal the entry of the heat exchanger tubes. The length is /, + 30 mm (see Figure 2).

The flame tube is equipped with a downstream throttle device to enable a variable pressure drop to be created
at the combustion chamber outlet or in the flue. The pressure within the combustion chamber shall be
adjusted by means of this device.

All walls, with the exception of the front wall, shall be cooled.

The flame tube shall be fitted with sealed windows enabling visual inspection of the flame to be made. It shall
be possible to measure the pressure in the flame tube.

NOTE The pressure measurement can be carried out by means of a device fitted in the combustion chamber door
(flame tube door).
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It is acceptable for the flames to strike the cooled rear wall.

If the manufacturer develops a burner intended to fire into a combustion chamber with dimensions significantly
different from those given in Figure 2, then the tests shall be carried out on a typical boiler or on another test
flame tube pending the development of a new standard test flame tube. In this case, special mention shall be
made in the burner instruction manual.

If the test is carried out on site in the actual application, the test results shall be recognized regardless of the
temperature of heat-transfer medium and the position of installation of the burner. At the same time, the heat
load rate(kWh/m3 or kWh/m?) shall be given in the commissioning report (see 8.4.1).

= e 2
T LA~

P 128 =Y $ 3 =+ baony . At HS H + Mt 3 4 1
For burners AALA a IIGaI. Inpul aUUVU uane VaIUUO glvcn In Igu A>3 U Un a 13 Ot rlg

specified by the manufacturer.

For higher boiling petroleum in accordance with ISO 8217-based first raffinates the heat input shall be
reduced by 10 % for the same diameter.

Figure 4 shows a schematic representation of the flue gas measurement.
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Test flame tube Heat exchanger tube
d2 12
d mm Number mm
m
Internal External
0,225 16 20 8 60
0,3 21 25 14 80
0,4 36,5 41,6 12 100
0,5 39,5 445 26 130
0,6 51,5 57 30 160
0,8 80,9 88,9 28 200

irection ofdlue gas flow.

Figure 2 —Test flame tube — Schematic representation

eel cylinder sleeve for direct flame,operation (I, + 30 mm)
st flame tube rear wall (two parts)

e duct flange interface
ameter of combustion chamber
ngth of combustion chamber

t the manufacturer's option, the test may also be carried out with flame reversal. When the flame is
be clearly stated in the instruction manuals.
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Y24
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Key
X heatinputf O, kW

Y1 test flame|tube length, m

Y2 test flame|tube firing intensity, MW/m3
dq test flame|tube diameter, m

Figur¢ 3 — Firing intensity, diameter and length of test flame tube as function of heat input
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Figure 4 — Flue gas measurement section — Schematic representation

6.3.3| Test rig for a heat'input greater than 2,4 MW

The fest rig can bé@boiler/oil appliance with a combustion chamber defined by the manufacturer

Each|combustion chamber is defined by

a)
b)
c)

d)

itscminimum length [see Equation (2) and Figure 5],

its internal minimum diameter [see Equation (3) and Figure 6],
its corresponding heat input, and

heat load rate (kWh/m3 or kWh/mZ2).

on site.

If the test is carried out on site in the actual application, the test results shall be recognized regardless of the
temperature of the heat-transfer medium and the position of installation of the burner. At the same time, the
heat load rate (kWh/m3 or kWh/m2) shall be given in the commissioning report (see 8.4.1).

Individual combustion chambers can be operated with a difference of £5 % in the given inputs.
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The manufacturer shall define the combustion chambers to be used at minimum and maximum inputs.

The length of the combustion chambers, /,, shall be calculated using Equation (2):
Iy = 0,2x 003082 )
where O is the heat input, in kilowatts (kW).

For higher boiling petroleum in accordance with ISO 8217-based first raffinates, the length of the combustion
chamber shall be increased by 10 %.

YA
9

|

7~

3

2

2000 4000 6 000 8 000 10 0001200014 0001600018 00020 000

\j

Key
X heatinputf Op, KW
Y length, /;,[of combustion chamber, m

Figure 5 — Minimum_length of combustion chamber as function of heat input

The minimum length should.apply if no other length is defined by the manufacturer (see 6.3.1).
At the manufacturer's option, the burner may be tested on a combustion chamber either with

a) direct flme opetration, or

b) reversed flame aperation

The combustion chamber shall be equipped with a shutter device to enable a variable pressure drop to be
created at the combustion chamber outlet or in the flue. The pressure within the combustion chamber shall be
adjusted by means of this device.

All walls, with the exception of the front wall, shall be cooled.

The combustion chamber shall be fitted with at least a single sealed window or spy glass enabling visual
inspection of the flame to be made. It shall be possible to measure the pressure in the combustion chamber.

NOTE The pressure measurement can be carried out by means of a device fitted in the combustion chamber door.

It is acceptable for the flames to strike the cooled rear wall.
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The diameter, d,, of the combustion chamber shall be calculated using Equation (3):

d=0,13503 | <F_
10,1

where O is the heat input in kilowatts (kW).

©)

For higher boiling petroleum in accordance with ISO 8217-based first raffinates the diameter of the
combustion chamber shall be increased by 10 %.
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Figure 6 — Minimum/diameter of combustion chamber as function of heat inpu

ninimum diameter-should apply if no other diameter is defined by the manufacturer (see 6.3.

Heat-transfer medium

emperature of the heat-transfer medium in the test flame tube is maintained as low as possi
5 inthe’range of 15 °C to 60 °C during the starting test (see 6.3.1 and 6.7.5).
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ium shall be

maintained during the determination of the combustion characteristics (see 5.5 t0 5.7, 6.3.1 and 6.7.2.2).

6.3.5

Evacuation of the combustion products

The test flame tube shall be connected to a flue as described in Figure 2.

The combustion products are to be sampled as shown in Figure 4.

When using analysers which measure temperature, pressure and flue gases, measuring points 1 and 2 may
be omitted.

©1SO
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6.3.5.1

Electrical supply

The burner shall be supplied with electricity at the nominal voltage, Uy, except where otherwise stated.

6.3.5.2

Installation

The manufacturer shall supply the test laboratory with a burner fitted with all the accessories necessary for the
burner's installation according to the manufacturer's instructions.

The burner to be tested shall be connected to the test flame tube as described in Figure 2, and distance /,
between the flame stabilizer and the adjustable rear wall of the combustion chamber shall be adjusted

according to

Overpressurs
other system|

For burners
(downstream
manual adjus

Burners to b
the manufacf

6.4 Measy
6.4.1
The measuri

6.4.2 Detel

The CO, or
determined |

Figure 3 or 5.

b in the combustion chamber is created by adjusting the shutter device in the rearwall, o
placed downstream, either separately or in combination.

operating at a negative pressure in the combustion chamber, an induced draugh
of the measuring device) is required, or the required values are obtained’ with the help
ting device or an automatic combustion chamber pressure control system:

b tested on a particular appliance or another test flame tube shall bg)installed in accordancg
urer's instructions.

iring equipment

General

ng equipment shall conform to the tolerances specified in 6.5.1.

mination of CO, or O, as well as NO,, €0 and C,H, content of the combustion gases

D, content of the combustion gases;.required for the calculation of the excess air ratio, is
y means of a suitable apparatus. Continuous measuring apparatus shall be used. The NO

and C,H, contents of the combustion gases are determined similarly.

6.4.3 Detel

The measuri

6.5 Measi

6.5.1

mination of the smoke number

ng apparatus is described in Annex A.

iring accuracies

Measuring.instrument accuracies

r any

I fan
of a

b with

to be
, CO

The measuri

ngZinstrument accuracies shall be in accordance with Table 3.
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Measurement instrument for:

Accuracy

Pressure +1 % from full scale
Temperature +1 K

Mass flow 10,5 % from full scale

Length +1 % from full scale

CO, content

+0,1 % volume from full scale

O, content 10,1 % volume trom full scale
CO content +5 ml/m3

NO, content +5 ml/m3
C,H, content +5 ml/m3

6.5.2 Measurement uncertainties

The allowable test measurement uncertainties shall be in accordancefwith Table 4.

Table 4 — Test measurement-uncertainties

Parameter Uncertainty
Combustion chamber length, /4 3 %
Air temperature at burner inlet +2 K
Combustion chamber pressure during operation +5 % or 10 Pa
Combustion chamber{pressure during start-up +10 % or 30 Pa
Fueltemperature 125K
Fuel mass flow rate 12,5 %
Smoke number +0,5

CO, content

+0,3 % volume

O, content +0,3 % volume
CO content +10 ml/m3
NO, content +10 ml/m3
C,H, content +10 mli/m3

6.6 Test conditions

6.6.1 Fuel to be used

The tests shall be carried out with a commercial fuel oil of viscosity 4 mm?/s to 6 mm?2/s at 20 °C and nitrogen

content less than 200 mg/kg (see Figure 7).

A sample shall be taken of the fuel used before and after the burner test. The sample test results shall meet

the requirements of this clause.

For application with other fuels, these shall be tested and the range of viscosity shall be shown on the data-

plate.

© 1SO 2010 — All rights reserved
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S
2
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0 5 10 15 20 25 30 35 40 X
Key
X oil temperpture, °C
Y viscosity, mm?/s
Figure 7 — Examples for ranges of test fuel viscosities at 20 °C and viscosity from 4 mm?/s to 6 mm?/s
6.6.2 Testihg
Carry out thg test as soon as the operating conditions have stabilized."The results shall be in accordanceg with
551t05.7.

After each t
specified in |

6.7 TestQq

6.7.1

Prior to its i
construction

pst, the correct starting and ignition of the bufner shall be assured and the safety cond
EC 60730-2-5 shall be met.

rogramme

Gengdral

hstallation on the test rig,\the burner shall be checked as to its conformity with the rel
documents provided.

6.7.2 Tests to be carried out

6.7.2.1

According t9
combustion |

Sétting and duration

the method for adjusting the burner, the tests given in 6.7.2.2 shall be carried out for
ead.

itions

bvant

each

The burner

hall be tested In accoraance with the speciiied 1oad and In conjunction with the Speciiie

equipment. The burner setting shall be such that the requirements of Clause 5 are met.

The test duration shall be

a)

b)

20 min at the measurement points of the positive pressure area of operation,

10 min at the measurement points of the negative pressure area of operation.

For each measurement point, values shall be recorded every 5 min.

test

The instantaneous fuel mass flow rates are noted throughout the duration of each measurement point and
their average value given.
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2 Tests in accordance with the test diagrams

2.1 General

The tests to be carried out and the adjustments to be made at each test point are detailed in 6.7.2.2.2 to

6.7.2.

2.7 (see Figure 8).

YA

YA

X
0 ' >
X
a) Single-stage burners b) . Two-stage, multi-stage and modulating burners
Key
X throughput, kg/h Hp6  maximum throughput at maximum counter preéssure in
Y pressure, pg, in combustion chamber, mbar? combustion chamber
A working diagram 4 minimum throughput at depression in the conjbustion
B test di chamber
est dlagram
) 9 5 maximum throughput at depression in the corhbustion
Hp1 | maximum throughput at lowest Gounter chamber
pressure in the combustion ¢hamber 01
x=0,
Hp2 [ maximum throughput at maximum counter PF
pressure in the combustion chamber
Hp3 [ minimum throughput
@ {bar=0,1 MPa = 0 N/mm? = 10% N/m?.
Figure 8 — Working and test diagrams for burners
6.7.2(2:2) Tests at test point Hp1
Adjust
a) the heat input to maximum nominal value,
b) the electrical supply voltage to the nominal value,
c) the excess air ratio, A, to the declared value, and
d) the combustion chamber pressure to the lowest counter pressure.

© 1SO 2010 — All rights reserved
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Then perform these tests:

e) combustion — CO, NO,, smoke number, CxHy and A (see 5.5);

temperature of control and safety devices (see 5.8.3);
overheating (see 5.8.2);
starting (see 6.7.5);

combustion at corresponding first stage points for two-stage, multi-stage or modulating burners;

pf nominal voltage (see 6.7.4).

[ests at test point Hp2

input to the declared value,

the electrical supply voltage to the nominal value,

ss air ratio, A, to the declared figure, and

bustion chamber pressure to the relevant value [e.g. maximum value for single-stage bu
re 8 a)].

these tests:

Jion: CO, NO,, smoke number, C H, and 4 (see'5.5);

see 6.7.5);

combuslion at the corresponding first stage-point for two-stage, multi-stage or modulating burners.

[ests at test point Hp3

input to minimumhominal value,
rical supply‘veltage to the nominal value,

ss airratio, A, to the declared value, and

bustion chamber pressurization device to be in the same position as point Hp6.Then teg

combustion: CO, NO,, smoke number, C,H, and 4 (see 5.5).

f)

9)

h)

i)

i) at85%

6.7.223 1

Adjust

a) the heat

b)

c) the exce

d) the com
see FigJ

Then perfor

e) combu

f) starting

9)

6.7.224 1

Adjust

a) the heat

b) the elect

c) the exce

d) the com

6.7.2.2.5

Adjust

a)

b)

Tests at test point 4

following the tests specified in 6.7.2.2.3, and

the combustion chamber pressure to the minimum value. The value may be zero or negative.

Then test the combustion: CO, NO,, smoke number, C,H, and 4 (see 5.5).
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6.7.2.2.6 Tests at test point 5

Adjust

a) the heat input to the maximum declared value,

b) the electrical supply voltage to the nominal value,

c) the combustion chamber pressure to the minimum value, and

d) the excess air ratio, 4, to the declared value.

Then

6.7.2

Adjug

a)
b)

c)

.

[«

d) the excess air ratio, 4, to the declared value.

Then
e) (
f) ¢
9) 9§

6.7.2

The measurements to be made and the corresponding requirements and test procedures are givg

test the combustion: CO, NO,, smoke number, C,H, and A (see 5.5).

2.7 Tests at test point HP6
t
e heat input to the maximum declared value,

e electrical supply voltage to the nominal value,

e combustion chamber pressure to the relevant value (e.d.,)maximum value for two-stage
nd modulating burners), and

perform these tests:

ombustion: CO, NO,, smoke number, CxHy and A (see 6.7.5);

tarting of two-stage, multi-stage.or modulating burners (see 6.7.5).

2.8 Summary

©1SO

2010 — All rights reserved

, multi-stage

ombustion at the corresponding firststage point for two-stage, multi-stage or modulating bufners;

nin Table 5.
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Table 5 — Test summary

Test point Hp1 | Hp2 | Hp3 4 5 Hp6 Subclause
U=1,0 Uy xa X X X X X 6.7.4
A© X X X X X X 5.7
CO < limit values® X X X X X X 554
NO, < limit values® X X X X X X 554
Start-up single-stage burner X X — — — — 6.7.5
Start-up two-4tage or mulfi-stage burner at corresponding X X . . . X 67
first stage poinht N
C,H, < 10 mifm3® X X X X X X 5.5.3
Smoke number® X X X X X X 5.5.2
Resistance tg overheating X — — — — — 5.8.2
Temperature pf control and safety devices X — — — — — 5.8.3
@ At the end|of the test, which is carried out at the maximum mass flow rate, another test is performed at 85 % of rated voltagg. The
burner start sh3ll occur in a reliable manner (see 6.7.4).
b Except thg first 20 s.
¢ The tests @re also to be carried out at the first-stage points corresponding to the points indicated [see Figures 8 a) and 8 b)], and
the relevant classes are to be fixed.
At the end of|the test programme it shall be established that
a) no leakdge is evident in the fuel system,
b) the opergtional safety of the control equipmentis.not impaired through contamination.
6.7.2.3 Fynctional test
After complgtion of the test, it shall be)ascertained, at room temperature, that the burner materigls or
components |[do not exhibit any deformation, maladjustment or degradation.
6.7.3 Result of the completed tests, test report
The results pf the tests earried out shall be recorded by means of a diagram of operation (see examples
shown in Figure 8). The results of the combustion test shall be represented as a record of measurements and
shall be attaghed to_the.test report.
6.7.4 Electrical voltage conditions

The tests specified in 6.7.2 shall be carried out with an electrical supply voltage equal to 100 % of the rated

voltage.

At the end of the test, carried out at the maximum mass flow rate, another test shall be performed at 85 % of
the rated voltage with an exception of three-phase a.c. motors, if any. The burner shall ignite in a reliable

manner.

In the case of multi-stage burners, this test shall be carried out at the start rate given by the manufacturer.

40
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6.7.5 Starting test

In the starting test, the pressure amplitudes in the combustion chamber of the test equipment shall be reduced
to those of the operating conditions at the end of the starting phase.

The starting phase begins when the fuel is released and ends after 5 s.
Single-stage burners shall be set for measuring points 1 and 2 [see Figure 8 a)] to the combustion values

detailed in 6.7.2.2, as well as to the mass flow rate given by the manufacturer, and shall then be switched off.
The starting test shall be carried out for measuring points 1 and 2.

H~ o ball | + £ H HEC P e ] a o T = Q L\] ¢ FY o 1
Multi Stageoumers—Snarn—oe—SetTormeasurmg—PomtS——zzana—o[SeeT1gtre o0 totNe—CoOMmo ustion values

detailed in 6.7.2.2. The starting test shall be carried out for measuring in the corresponding first.stage point.

A stdrting test in accordance with Figure 9 shall be carried out for burners with mass flow/rateqg less than or
equa| to 15 kg/h.

Yi 0,8s

1,2
.
0.8
0,6
0,4
0,2
0 ]
0,2 %/\ ™
04

0,6 2 ]

08
-1

Xy

0 0,2 0,4 0,5 0,6 0,8 1
2
Key

tine, s
cpmbustion chamber pressure, pg, kPa

TaXITITUNT pressure amptitode
admissible

not admissible

0,25 x 4 or 0,3 kPa

combustion chamber counter pressure

B W N 2 A <X

Figure 9 — Ignition pressure amplitude (e.g. at 0,1 kPa) in combustion chamber
(e.g. at point 2 of operational diagram)
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The burners shall be started 3 min after switching off, whereby the values of the starting variations in the
combustion chamber, at the above-mentioned measuring points, shall reduce within 0,8 s to at least 25 % of
the maximum starting value or 0,3 kPa.

Pressure peaks which are less than the combustion pressure but which exceed the maximum starting values
by 25 % may occur only during the first 0,5 s. The maximum value of the pressure amplitudes in excess of the
combustion chamber pressure is used as reference value.

The behaviour of the burner (i.e. verification of starting amplitudes) shall be recorded by means of a pressure
sensor with recording device. The measurement point for the pressures in the combustion chamber shall be
on the front plate, above the burner.

The measuri
and shall ng
sensor.

The measuri
from 0 Hz up

6.7.6 Testi
burners

For the test the values for the excess air ratio shown in Figure 1 shall be satisfied and the requirements

t0 6.7.5 shall

Constant oy
measuremery

After constar
— thereis

no leakg

there is
and

there is

See also Fig

hg during continuous operation in the case of two-stage, multi-stage or modulating

ng sensor shall be flush with the inner wall of the burner connecting plate. Its length is 25
t have an absorptive attenuator. The internal diameter shall be constant up to the\pre

hg system of the pressure sensor up to the record choice shall have a linear/frequency
to 1 300 Hz. The linearity tolerance shall not exceed 10 % in this range.

be met.

erating conditions pertain if it is established that™when carrying out two conseq
ts, the CO, content of the combustion gases does not change by more than 0,2 %.

t operating conditions have been attained, it shall'be checked that
ho impermissible temperature increase of<the components at maximum load at the end of th
have appeared in the fuel system;

no contamination adversely affecting the safe operation or efficiency of the supervision de

no impermissible postinjection on shut-down.

ire 10.

D mm
ssure

ange

bf 6.1

utive

b test,

ices,
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Key

S1 fifst stage or min. throughput for modulating burner

S2 h
X n
Y ¢

6.7.7

For K

burngr is tested with the maximum size)and, where appropriate, with the minimum size, fan

seleg
differ

6.8

Replacement of individual oil burner parts that have been tested with all the required additional dg

unit i
requi

Com
they

Y
S2

i S2
S1 81/

i S2

St~

1 1 1 1 1 1 1 | —
1= ;l S2

| s1e—

ghest stage or max. throughput for modulating burner
ass flow rate, kg/h
bmbustion chamber pressure, pg, kPa

Figure 10 — Working diagram of eperation points and rating
of two-stage, multi-stage-or' modulating burners

Burners with separate fan
urners with a separately installed fan, the requirements of 6.7.6 are deemed to have be

tion procedure for intermediate fans indicated in the framework of the type test to the
ent type designation for the burner is not required in this case.

Replacement of individual parts and equivalent components
s only possible\if they are replaced with equivalent parts. The apparatus then still comg
rements of this International Standard (see E.2.4).

bonentstand subgroups are considered as equivalent replacement parts if it has been est
have the same safety function and suitability.

en met if the
and with the
aboratory. A

vices as one
lies with the

ablished that

6.9

Electrical safety

Examination of the electrical equipment and connections of the burner as specified in 5.1.2.2 shall be carried
out visually, by functional test or by measurement.

The burner manufacturer shall provide a detailed declaration of conformity showing that the requirements of

5.1.2

.2 have been fulfilled.

The electrical connections for, and the correct integration of, the individual components shall be examined by
means of the electrical wiring diagram provided by the manufacturer.

©1SO

2010 — All rights reserved
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7 Conformity evaluation

For conformity evaluation, see Annex E.

If a conformity evaluation is carried out, it should be done by a test laboratory accredited in accordance with
ISO/IEC 17025.

If the manufacturer and the test laboratory are identical the requirements of Annex E apply accordingly.

8 Marking, labelling and packaging

8.1 Genel

The burner, i
8.3 and 8.5.

8.2 Data plate

Each burner
case —ada

a) name, a
b) serial ny
c) trade na

d) nominal
per hour

e) forrang
(kW);

f)  fuel typg
g) electrica

h) burner p

8.3 Other

The burner s|

al

ks packaging and other relevant components shall be marked with the information-Specified

shall have fitted in a visible position after installation — but not after the removal of part
a plate stating in indelible characters and as a minimum the follewing:

ddress and/or the trade mark of the manufacturer;
mber and year of manufacture (coded);
me under which the burner is presented for testing;

heat input expressed in kilowatts (kW) and, where necessary, the fuel consumption in kilog
(kg/h);

b-rated burners, the maximum nominal and minimum nominal heat inputs expressed in kiloj

and/or viscosity range;
supply type (i.e. direct or alternating) and voltage;

ower consumptien:

markings

hall carry a suitable plate or durable label indelibly marked with the following:

n 8.2,

bf the

rams

watts

“This b

mer shall be installed in accordance with the rules in force at the plnr\n of installation

and

according to the manufacturer's instructions.”

The burner shall also carry all useful information relating to any electrical equipment, particularly the voltage
and the current to be used and the appropriate insulation code in accordance with IEC 60529.

Permanent warning notices shall be provided in readily visible positions on the burner stating that the burner is
to be switched off and the gas supply isolated before any servicing operation is carried out.
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Instructions for application, installation, commissioning, adjustment, maintenance and
operation

8.4.1 Application, installation, commissioning and adjustment

The burner shall be accompanied by instructions giving information regarding its correct application,
installation, commissioning, adjustment, maintenance and operation, such as the following:

a)
b)

c)

that the burner shall be commissioned prior to automatic operation;

appropriate warning notes shall be included in the instructions;

at each burner shall only be installed, set-up, adjusted and maintained by suitably trained
personnel;

that all oil line components shall be assembled and mounted without bending, toergue or othe
or thermal stress;

a declaration as to which measures are to be taken to minimize the ¥isk of accident th
foreseeable lifetime of the burner and its safety equipment;

information about the application of firing aggressive oils (e.g. biofuel);

an indication of how to connect external safety limiters to the ‘burner control system and a d
to whether the burner will go only to a safety shut-down or.16 a non-volatile lock-out.

A coinmissioning report showing on site measured data*noted by qualified and trained technician
The measured data values shall be available on site and shall include, as a minimum, the followin

a)
b)

c)

k)

fuel type;

¢alorific value;

fluel flow rate;

minimum and maximum heat output rates;
gtart heat input;

fluel supply pressure;

adjusted fuelpressures;

€O and-€0, percentage (or O, percentage) content of the flue gases;

and certified

r mechanical

roughout the

eclaration as

S is required.
g:

flue gas temperature;

heat load rate (kWh/m3 or kWh/m2).

All documents shall show a date of issue.

In addition, the instructions shall include a wiring diagram and details of control box sequencing.

The fuel type suitable for the burner shall be stated.

© 1SO 2010 — All rights reserved
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The installation instructions shall contain full details of the intended range of operation as well as the
parameters necessary for matching the burner to the appliance (e.g. working field, connection details). In
addition, details shall be included on the fuel supply connection for the burner, the burner head, inlet pressure,
pressure monitoring and adjustment pressure.

In addition, where the burner has been designed for operation in a combustion chamber whose dimensions
are significantly different from those of the test flame tube then this shall be indicated in the instructions for

installation.

8.4.2 Operation and maintenance

Each burner
maintenance|

A simplified {
box.

The fuel typ¢g
The operatin
burner. The

or an emerge

Concise inst
made availal

All instructior

Provide infor
exchanged t

8.5 Marki

The packaging shall be marked with at least the fuel type and/or viscosity range.

In addition, the burner packaging shall.carry a label indelibly marked with

“This bl
installati

shall be accompanied by Instructions giving relevant information on its correct operatiorn
. In each case these documents shall show a date of issue.

blectrical connection diagram shall be made available for display at or near the electrical jur

s suitable for the burner shall be stated.

g instructions shall provide information on the mode of use of monitoring devices fitted t
pperating instructions shall also contain details of the measures to be\taken in the event of g
ENCy.

uctions for the user concerning the procedure for start-up_afd shut-down of the burner sh
le for display at or near the burner.

s shall be given in the official language(s) of the direct country or countries of destination.

mation regarding the wear parts and adequate €hanging/lifetime periods in which they have
incorporate adequate safety margins.

hg on the packaging

rner shall be installed-in accordance with the rules in force. Consult the instructions b
bn and use of this-burner.”

and

ction

o the
fault

Bl be

to be

efore

46

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=b57747c5267120f234516c18f52af704

ISO 22968:2010(E)

Annex A
(normative)

Smoke number

A.1 Apparatus and test method

s (o]
of 6 hm diameter in a single action of the pump (i.e. approximately 570 cm3 +5 % per cm? ofieffa
surfage); the piston stroke of the pump shall be approximately 200 mm.

fitering surface

ctive filtering

The fightening of the paper fixing device, carried out with the paper placed in the recess provided, shall give
suffigient water-tightness to prevent the formation of condensate and heating duringthe first opg¢ration of the
pump.

The glistance travelled by the gases from the sampling point to the filtering-surface shall not exceed 40 cm,
except in the case of special flue gas duct conditions, to be indicated in thie test report.

A.1.2 Sampling tube, with an internal diameter of 6 mm.

A.1.3 Filter paper, with a reflection factor of 85 % 12,5 % ‘determined photometrically. For this, the filter
papef shall be placed on a white surface having a reflection factor of 75 % or more.

The passage of air through the filter paper, at a rate ‘©f 3 dm3/cm?2 per min, shall give a pregdsure drop of
between 2 kPa and 10 kPa.

A.1.4 Smoke number scale, comprising ten printed grades spaced at regular intervals from white to dark

grey,| consisting of a white material with a reflection factor of 85 % 2,5 %. The reflection of the
corresponds to that of the background paper;and refers to smoke number 0. The identification nu
of the following grades is equal to a tenth of the reduction rate, expressed in a percentage of the
incid

The 1
its va

olerance for the deviations(inyreflection factor for each of the points of the scale shall not e
lue.

A.2 |Smoke measuring

The test methodsspecified in A.1 may be applied by means of an electronic sampling device, pro
test ipdex, compared by the person performing the test with the comparison scale or shown as a
appliance, corresponds to that method.

first sample
mber of each
reflection of

nt light on the corresponding sampte. Number 6, for example, corresponds to a reduction rate of 60 %.

kceed 3 % of

ided that the
value by the

A.3 Determination of the smoke number

Loosen the paper fixing device, insert the filter paper in the slot provided in the pump and tighten the device.

Place the sampling probe perpendicular to the flow direction of the combustion gases. Leak-tightness shall be
assured between the probe and the wall of the pipe in which the sample is taken. Samples may be taken
either with a hand pump or with the aid of an electromechanical pump.

If a hand pump (A.1.1) is used, carry out ten suction actions, each of which shall be regular and of a duration
between 2 s and 3 s. Withdraw the tube from the gas duct, unscrew the fixing device and carefully take out the
filter paper.

If an electronic smoke measuring device is used, the measuring head is to be placed on the blackening mark
such that only the reflections of the blackening mark and no other parts of the filter paper are taken.
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Annex B
(normative)

Emission measurements and corrections

B.1 Emission measurements

The measurd
beyond the |
flow of the cd

The measuri

For the calib
rate) shall be

B.2 Corre
emission

To correct
conditions 1(

Ono

xref

where

Ono

X

h

meas

tmeas

Ono

xref

If the ambien

ments shall be made in the connecting duct between the combustion chamber and the chir
eat exchanger. For accurate sampling, a representative measuring point shall be chosen
mbustion products, determined by means of multiple measurements.

ng methods used shall be stated in the test report.

ation of the instruments for NO, measurement, the proper operation of theyconverter (convg
checked.

tion of the influence of combustion air temperature and humidity on N

he influence of combustion air temperature and humidity on QNOX emissions to refe
g/kg for humidity and 20 °C for temperature, Equatien (B.1) shall be used:

0,02x0no - 0,34
X X
1—0,02X(hpeas<d0)

= ONO, *(/meas — 10) +0,85%(20 - eas )

is the calculated NO, contentin mg/kWh, measured at 4 and ¢,

input, see Equation (C.1)];

[referring to the e

meas meas

is the humidity in dry air during the measurement of Oy, in g/kg;
is the temperature of combustion air during the measurement of Oy, in °C;

is the value of NO, emission corrected to the reference conditions (10 g/kg for humidit
20 °C\for temperature), expressed in mg/kWh.

t conditions differ from the values above, regional experiences for corrections are to be take

nney,
n the

rsion

Dx

ence

(B.1)

hergy

and

n into

account. Ney

ertheless, the conditions shall be within the range given in 6.2.

B.3 Corre

ction of the influence of the nitrogen content of fuel oil in case of NO,.

emissions

An analysis of the nitrogen content of the fuel oil used for testing shall be carried out. The nitrogen content
should not exceed 200 mg/kg.

Equation (B.2) shall be used for the calculation of the correction:
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where

QNOXCOI’

QNoxref

N,

meas

ISO 22968:2010(E)

is the value of NO, corrected to the reference conditions of nitrogen of the fuel oil chosen
at 0 mg/kg, in mg/kWh;

is the value of NO, emission corrected to the reference conditions (10 g/kg for humidity
and 20 °C for temperature), expressed in mg/kWh;

is the value of the nitrogen content of the fuel oil (mg/kg).

For rating that the requirements of this International Standard are fulfilled, the value Oy shall apply.

B.4 INO, mean value for evaluating the NO,. classes

Detefmination of the arithmetical NO, mean value of the working diagram is given by Equation (B|3):

AS)

wherg

NO ., M= Z
i=1

(QNoxcor,i ] (B3)
n

is the arithmetical mean value of the measured nitrogen emission limits in[ the working
diagram;

is the corrected NO, concentration.at the points i = 1 ... n in the working diagram;

is the number of points in thé.working diagram.
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Annex C
(informative)

Conversion factors

The conversion factors for emissions are calculated from ml/m3 into mg/kWh referring to the energy input
using Equations (C.1) and (C.3).

The convers
using Equati

where

50

21 VAth tr,min
Ono. =|/No x 2,056 x x[ thtr,
X x.meas 21—f02’meas Hi
21-fo ref
QNOx =fNOY,meas x 2,056x TP
V 21_foz,meas
21 Va th,tr,min
Oco = fco x1,25 % x thtr,
,meas 21_f02,meas H,
21-fo ref
Oco =. CO,measX1s25X[21,—2
_foz,meas

Ono

X

fNOx,meas
Oco

f CO,meas|

fOQ,ref

N/ O2,meas

is the calculated NO, content-in mg/kWh or in mg/m3 at 3 % O, in dry flue gas, calcy
as NO,;

is the measured NOj; emission in ml/m3, volumetric;
is the carbon monoxide content in mg/kWh, referring to the energy input;

is the measured concentration, expressed in ml/m3 by volume of carbon monoxide i
sample-taken during the combustion test;

is'the O, reference gas condition (3 % oxygen in dry flue gas);

is the measured O, concentration in the gaseous combustion products;

on factors for emissions are calculated from ml/m3 into mg/m3 at O, reference gas condjtions
bns (C.2) and (C.4).

(C.1)

(C.2)

(C.3)

(C.4)

lated

n the

2,056
1,25
H

VA, th, tr, min

is the density of NO, (kg/m3);
is the density of CO (kg/m3);
is the inferior calorific value;

is the theoretical reference volume, dry.
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Reference values:

H

is 11,86 kWh/kg;
VA th, tr, min is 10,46 m3/kg.

For calculation, either the reference or real values of the fuel oil may be used.
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Annex D
(normative)

FID measuring method for recording the unburnt hydrocarbons

D.1 Measuring system

The measurgment shall be carried out using a flame ionization detector (FID).

The complete measuring system shall be controlled at a minimum temperature of 180 °C. The transyerse
sensitivity of joxygen and other components shall be taken into account.

A mixture of H,/H . is recommended as the burning gas.

D.2 Startipg

The measuring line shall be periodically cleaned and checked with a neutrahgas before testing commences.
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Annex E
(informative)

Conformity evaluation

Test laboratories and test samples, procedure

E.1.1

Atom
labor

E.1.2
Each

The
moni

If a
regar
(whe

If on
acce
and
cove
manu
decid

E.2

E.2.1

The
requi
test |

Test laboratories

izing oil burners conformant with this International Standard are subjected toca type te
btory as specified in ISO/IEC 17025.

) Test samples
type of oil burner shall be tested as a complete unit.

suppliers provide certification for the electrical accessories~of the oil burner and the
oring devices to state that they meet the requirements of thepelevant International Standard

Hifferent accessory is used than was previously, its ‘suitability should also be establish
ded as having been submitted if this accessory has already been tested by one of the tes
‘e appropriate in a different apparatus) and has beénfound safe for use.

e manufacturer produces oil burners of different inputs but of the same design and w
ssories, generally it is adequate to test two-oil burners of different burner inputs. Generally,
argest burner of one series type are subjected to a complete type test. Intermediate s
ed by a drawing test if the type testChas been successful and test certificates are availg

facturer for the intermediate size€s.\Mf one of these two requirements is not met, the te
es on the type of test for the intermediate sizes.
Types of test and-test documents for oil burners
Type test
type test is»a test requested by the manufacturer to establish whether an oil burng

rements.of the standard. For this, it is generally sufficient for the manufacturer to make av
hboratory two oil burners of different burner inputs from one design series.

st by a test

control and
S.

ed. Proof is
laboratories

th the same
the smallest
zes may be
ble from the
st laboratory

r meets the
hilable to the

If req

Liested, an authorized representative of the manufacturer may be present at the tests.

The type test is carried out as a functional test and as an endurance test as specified in 6.7. The applicant is
informed of the result of the test by means of a written report.

E.2.2 Type test in the overall system

At the manufacturer's request the test may be carried out with the burners built into appliances (e.g. heat

gene

©1SO

rators, systems).
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E.2.3 Draw
The manufac

changes

ing test
turer may request a drawing test if

or supplements have been made to the burner design compared to the previous design, or

oil burners of different input stages of the same construction have been manufactured by a manufacturer

but proof of conformity with the standard has only been supplied for individual input stages (see E.1.2).

The extent of the drawing test depends on whether the changes resulting from one or the other of the above
possibilities has an effect on conformity with this International Standard.

QOil burners |[having been successfully tested on the basis of a drawing test are regarded asnbeipg in
conformancd with this International Standard.

E.2.4 Supplementary test

The supplenjentary test is a test to establish the effect on its method of operation pf devices subsequently
built into the pil burner.

The supplementary test is generally carried out if the design of individual parts ‘of the oil burner has |been

changed.

The manufaq
a supplemern

its conformamce with this International Standard.

turer should submit an oil burner that has already been tested by the relevant test laborato
tary test if, following the type tests, it has undergone téchnical changes which call into que

ry for
bstion

If agreed with a test laboratory, a supplementary test may.\be dispensed with if it is simply question of a

necessary aflaptation of type-tested oil burners to a specific installation because of the effects of the fuel,

combustion ghamber or system.

Here it is aspumed that changes to the air ductsair pressure, nozzle systems and mixing devices, and to

air/fuel-contrpl systems are necessary.

These measlires are only permitted if

a) they are|carried out by trained personnel,

b) the flame stability is maintained,

c) the heat|inputis not increased,

d) safety ciiteria arénot diminished,

e) the compustion characteristic values (e.g. for CO contents, CO, contents and smoke number) rgmain
within the-permissibledimitsand

f)  the success of the measures taken is documented by records for the test laboratory.

E.2.5 Type retest

Anyone may apply for type retesting of oil burners at the competent test laboratory if questioning conformity of
the oil burner with this International Standard.

The type retest shall be carried out by one of the accredited independent test laboratories that receive an
adequate number of the test samples from a works or commercial store via its representative.
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The type retest shall be carried out basically as a type test. If the objections cover one or a few individual
requirements of the standard, the type retest may be carried out as a supplementary or drawing test at the
discretion of the test laboratory.

If there are deviations from conformity of the oil burner with this International Standard, the manufacturer
claiming conformance may be forbidden from putting the type designation on the particular oil burner.

E.2.6 Test documentation for oil burners

The test laboratory requires the manufacturer or operator of the system (applicant) to submit the following
documents, in duplicate:

a)

permanent drawings (e.g. photocopies), which should include the necessary cross-sectional
that they give a clear picture of the design of the oil burner and all its major parts, wittithe
an assembly drawing also recommended;

photograph of the oil burner;

Q)

a description of the oil burner containing details of the type of construction and the desi
instructions for installation and information regarding its input range(s);

information on equipping the oil burner with electrical accessofies and their designation,
and types, including information on which parts belong to the Aermal equipment;

a declaration by the manufacturer that the electrical accessories and their assembly conf
relevant International Standards;

details on the type designation of the oil burner;

a declaration by the manufacturer that the materials meet all the chemical, mechanical
fequirements;

information on the fuel oil grade spegcified in the scope, the maximum permissible viscosity
flow rate for which the oil burner is intended;

information regarding the installed load of the oil burner;

instructions for installation, adjustment and operation of the oil burner and circuit, wirin
diagrams, with dimensions given in metric units.

diagrams so
ubmission of

gn, including

manufacturer

orm with the

and thermal

and oil mass

j or function
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Annex F
(informative)

Examples of equipping of burners

F.1 Burners less than or equal to 30 kg/h

See Figures F.1 to F 4.

Key
1 nozzle
2 safety shut-off device
3 oil pump
Figure F.1 — One-stage oil burners or two-stage oil burners
with pressure variation (one-way or two-way systems)
3

1 2

T 10
Key
1 nozzle

2 safety shut-off device
3 oil pump

Figure F.2 — Two-stage oil burners with two nozzles
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Ny

Figure F.3 — Oil burners with spill-back nozzle and without nozzle shut-off valve

Key

1 safety shut-off device
2 oil pump

3 spill-hack nozzle

4  oltput regulator

\N| 7z
N

w
g
—

Key

1 o pump

2 spill-back nozzle

3 optput regulator

4 npzzle shut-off valve

Figure F.4 — Oil burners with spill-back nozzle and nozzle shut-off valve
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F.2 Burners greater than 30 kg/h

See Figures F.5t0 F.7.

1

1

1
Key
1 nozzle
2 safety shut-off device
3 oil pump

Figure F.5 — Two-stage oil burners with two nozzles or multi-stage oil burners
2
ol ol
——
3 Q
N\
A —s 0. 0. |
— iy 6 | | Y |
5 =%~

Key
1 safety shut-off device
2 oil pump
3 spill-back nozzle
4 output regulator
5 pressure switch

jo)

Check damper or other system, tested in accordance with ISO 23553-1.

Figure F.6 — Oil burners with spill-back nozzle and without nozzle shut-off valve

58 © 1SO 2010 — Al rights reserved


https://standardsiso.com/api/?name=b57747c5267120f234516c18f52af704

ISO 22968:2010(E)

==

Key

safety shut-off device
ofl pump

ill-back nozzle

s
olitput regulator
pressure switch
npzzle shut-off valve

O b WON -

©
(@)

heck damper or other system, tested in accordance with ISO 23553-1.

Figure F.7 — Oil burners with spill-back nozzle and nozzle shut-off valve
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Annex G
(informative)

Additional recommendations for specific applications

G.1 General

The suitabilit
of this Intern
taking into aq

G.2 Pre-h

If a conformd
should not e

If operated W

surface
tempera

compon
supplier

Pre-heating ¢f combustion air may limit the working diagram.

G.3 Conti

Modifications
start-up (see

G.4 Varial

The values s
For example

fure by more than the values given in 5.8.3;

flame stability should not be affected during initial’start-up of the burner at any rate.

y of a burner in conformance with this International Standard for an application outside the'g
btional Standard should be assessed and agreed between the burner manufacturer and the
count any local statutory requirements.

pating of the combustion air

nt burner is operated with pre-heated combustion air, then the temperatdre of the combusti
ceed 50 K above the ambient temperature.

ithin this recommended limit:

temperatures of knobs and levers intended to be manipulated should not exceed the ani

bnts should not exceed the maximum temperatures declared by the component manufactu

huous working of the forced draught fan

are necessary for the-air-proving device to make it possible to check the no-flow state pr
5.1.2.9).

ble excess of combustion air

howin\in Figure 1 may not apply for oil burners outside the scope of this International Stan
burners used in drying ovens can require the supply of additional excess air.

cope
user,

bNn air

bient

[er or

ior to

dard.

The flame should be stable under all conditions and the combustion should be in accordance with this

International

Standard.

G.5 Burners with spark ignition

For burners with spark ignition it should be guaranteed that under all conditions of operation of the main

burner it can

be ignited by the spark.

The main flame sensor should be so positioned that it cannot under any circumstances detect the ignition

spark.
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G.6 Air filtering

In a dusty environment it may be necessary to fit a combustion air inlet filter and the function of the air-proving
device may be thus impacted (see 5.1.2.9).
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