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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 1SO
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-gavernmental, in liaison with ISQ_ also take part in the wark 1SO collaborates closely with the
Intermational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

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

The main task of technical committees is to prepare International Standards. Draftyinternationpl Standards
adopted by the technical committees are circulated to the member bodies for (voting. Publigation as an
International 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 subject of patent
rightg. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22967 was prepared by Technical Committee ISO/TC 109, Qjband gas burners.
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Introduction

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

Many burners_are df:\Qignpd to operate on a wide range of fuel gases with little or no maodification other than
adjustment of the air supply.

When applyipg the requirements specific to a country or region, which are given in the various anpexeg, 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.

vi © I1SO 2010 — Al rights reserved
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INTERNATIONAL STANDARD

1ISO 22967:2010(E)

Fo

rced draught gas burners

1 Scope

This [International Standard specifies the terminology, test procedures and general requirements for the

consfruction and operation of automatic forced draught gas burners, and the provision of.relatefl control and

safety devices.

It is dpplicable to the following:

a) automatic gas burners (hereinafter called “burners”) fitted with a combustion air fan that are|equipped as
described in Clause 4, intended for use in appliances of different types\and operated with fue| gases;

b) total pre-mixed burners and nozzle mixed burners;

c) gingle burners with a single combustion chamber, for whichi where such burners are fitted to a single
appliance, the requirements of the relevant appliance standard also apply;

d) gingle-fuel and dual-fuel burners when operating only.on gas;

e) the gas function of dual-fuel burners designed/to operate simultaneously on gaseous and liquid fuels,
which, for the latter, the requirements of ISO 22968 also apply.

It is |not applicable to burners used in direct fired processes either with defined combustjon chamber

applications or where the combustion-chamber wall surface temperature is greater than 750 °C or the

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

2 INormative references

The following referencéd-documents are indispensable for the application of this document. For dated

refergnces only the edition cited applies. For undated references the latest edition of the referenced document

(inclyding any amendrments) applies.

ISO T1-1, Pipe.threads where pressure-tight joints are made on the threads — Part 1: Dimensionis, tolerances

and designation

ISO 22841, Pipe threads where pressure-tight joints are not made on the threads — Part 1:1Dimensions,

tolerances and designation

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

ISO

ISO

3183, Petroleum and natural gas industries — Steel pipe for pipeline transportation systems

7005 (all parts), Pipe flanges

ISO 9329-1, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 1: Unalloyed

stee

Is with specified room temperature properties

© 1SO 2010 — All rights reserved
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ISO 9330-1, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 1: Unalloyed
steel tubes with specified room temperature properties

ISO 22968, Forced draught oil burners

ISO 23551-1

, Safety and control devices for gas burners and gas-burning appliances — Part

requirements — Part 1: Automatic valves

ISO 23551-2

, Safety and control devices for gas burners and gas-burning appliances — Part

requirements — Part 2: Pressure regulators

icular

icular

ISO 23551-3
requirements

ISO 23551-4
requirements

ISO 23552-1
requirements

IEC 60204-1

IEC 60335-1
amended 20

IEC 60335-2
requirements

IEC 60529, [

IEC 60730-2
requirements

IEC 60730-2
requirements

IEC 60947-5
elements —

IEC 61810-1

IEC 60747-5
Essential rat

™S =l =S H IH D 'y
yasS PUITTCTS dimu—yas=uurmmimy dpPidiittsos = T dif]

— Part 3: Gas/air ratio controls, pneumatic type

Qofot =l +. 1 Al H £
odiCly arnmu—Lurmrur—UucvitTs 1Ol

Safety and control devices for gas burners and gas-burning
— Part 4: Valve-proving systems for automatic shut-off valves

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

Safety of machinery — Electrical equipment of machines — Part 1;:General requirements

2001, Household and similar electrical appliances — Safety < Part 1: 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 havingcelectrical connections

egrees of protection provided by enclosures (IP-code)

5:2004, Automatic electrical controls fot) household and similar use — Part 2-5: Part
for automatic electrical burner control systems

6, Automatic electrical controls./for household and similar use — Part2-6: Part
for automatic electrical pressuse sensing controls including mechanical requirements

1, Low-voltage switchgearand controlgear — Part 5-1: Control circuit devices and swit
Flectromechanical control-circuit devices

Electromechanicalelementary relays — Part 1: General requirements

2, Discretecsemiconductor devices and integrated circuits — Part 5-2: Optoelectronic devic
ngs and_characteristics

cular

cular

cular

S, as

cular

cular

cular

ching

3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 General

3.1.1

forced draught burner

burner in whi

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

© 1SO 2010 — All rights reserved
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3.1.2

automatic forced draught burner

burner that is fitted with an automatic ignition, flame monitoring and burner control devices where the ignition,
flame monitoring and the on/off switching of the burner occur automatically

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

3.1.3
dual-fuel burner
burner in which both gaseous and liquid fuels can be burnt either simultaneously or in succession

3.14
total [pre-mixed burner
burner in which part or all of the air for complete combustion of the gas is mixed with the gas upsgtream of the
mixtyre outlet ports

3.1.5
nozz|e mixed burner
burner in which part or all of the air required for combustion of the gas is mixedwith the gas at, off downstream
of, the air and gas ports

3.1.6
integrated ignition burner
burner with direct main ignition burner at reduced rate with bypass start gas supply

3.1.7
start|gas rate
gas rpte ignited by the ignition device during the start-up of the burner

3.1.8
comlpustion chamber
part ¢f the appliance in which the combustion takes place

3.1.9
burner head
devige for mixing fuel and air comprising, for example, a stabilizing disc and nozzle, that keeps the flame in its
safe position during operation pf the burner

3.1.1p
heat{transfer medium
gasepus or liquid substance for the transport of heat energy from the appliance

3.1.11
appliance
heat |genefator into which the burner fires having a combustion chamber and heat exchanger| are used to
indirgctly transmit the heat input from the burner combustion gases to the heat-transfer medium

3.2 Combustible gases

3.2.1

reference conditions

conditions corresponding to a temperature of 15 °C and a pressure of 0,101 325 MPa, unless otherwise
specified

NOTE Based on standard reference conditions specified in ISO 13443.

© 1SO 2010 — All rights reserved 3
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3.2.2

calorific value

quantity of heat produced by the combustion, at a constant pressure equal to 0,101 325 MPa, of unit volume
or mass of gas, the constituents of the combustible mixture being taken at reference conditions and the
products of combustion being brought back to the same conditions

NOTE A distinction is made between

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

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

The units used for calorific value are either

c) megajoules per cubic metre (MJ/m3) of dry gas at the reference conditions, or
d) megajoules per kilogram (MJ/kg) of dry gas.

See ISO 1453p.

3.2.3
relative density
d

(fuel gas) ratjo of the masses of equal volumes of dry gas and dry air atthe same conditions of temperature
and pressurg

NOTE Adapted from ISO 80000-4:2006, 4-3.

3.2.4
Wobbe indeik
ratio of the cglorific value of a gas per unit volume andthe square root of its relative density under the fame
reference copditions

NOTE1 THe Wobbe index is said to be superior\(W;) or inferior (W;) depending on whether the calorific value uped is
superior or inferior.

NOTE 2  THhe units used for the Wobbe index are either

a) megajoules per cubic metre (MJm3Y of dry gas at the reference conditions, or
b) megajoules per kilogram (MJ3/kQ) of dry gas.

NOTE 3 Adapted from-ISO 14532:2005, definition 2.6.4.4.

3.25
gas pressurg

static pressure-of the maving gas, relative to the atmospheric pressure, measured at right angles tb the
direction of flow of the gas

NOTE Gas pressure is expressed in pascals or units thereof (Pa, kPa, MPa).

3.2.6

line-conveyed gas

gaseous fuels available by line-conveyed supply on site on which burners operate under nominal conditions
when supplied at the corresponding normal pressure

3.2.7

normal pressure

pressure under which burners operate in nominal conditions when supplied with the corresponding
line-conveyed gas

4 © 1SO 2010 — All rights reserved
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3.2.8
limit

ISO 22967:2010(E)

pressures

pressures representative of the extreme variations in the burner supply conditions

NOTE The test pressures are given in Table 4.
3.2.9
supply pressure

pressure measured immediately upstream of all gas line components but downstream of the manually
operated shut-off valve

3.2.1

A\

adjus
press

3.2.1
burn
presq

3.3

3.3.1
comtl
Pr

effec
comA

NOTH

3.3.2

length of the combustion chamber

Iy

dista
comi
NOTH

3.3.3

diamfeter of the combustion chamber

dq
inner|

NOTH

3.34

stment pressure
ure measured immediately downstream of the pressure regulator

il

br head pressure
ure measured immediately before the burner head

Test rig and combustion chamber

pustion chamber pressure

ive positive pressure or negative pressure relative ¢Q)ythe atmospheric pressure prev
ustion chamber

Combustion chamber pressure is measured in kilopascals (kPa).

nce between the face of the nozzle' or the fuel outlet and the rear wall of the test fl
ustion chamber or any lateral contraction

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

diameter of the-combustion chamber around the flame tube of the burner

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

burn

ailing in the

ame tube or

pr flame tube

devic

3.35

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

test flame tube
cylindrical part of the test rig where the combustion take place

© 1SO

2010 — All rights reserved
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3.4 Composition of the gaseous combustion products

3.4.1

content of carbon dioxide

Co,

ratio of the volume of carbon dioxide to the total volume of dry gaseous products in which it is present
NOTE The carbon dioxide content is expressed as a percentage volume fraction.

3.4.2

content of oxygen

0,

ratio of the v

NOTE TH
3.4.3
content of ¢
CcoO

ratio of the v

NOTE Th
for measuring
purposes and

3.4.4
content of n
NO,

ratio of the ¢
present
NOTE TH

measuring pu
purposes and

3.4.5

blume of oxygen to the total volume of dry gaseous products in which it is present

e oxygen content is expressed as a percentage volume fraction.

prbon monoxide
blume of carbon monoxide to the total volume of dry gaseous productsiin-which it is present

e carbon monoxide content is expressed as a volume fraction, in units_ef millilitres per cubic metre (i
purposes and in milligrams per kilowatt hour (mg/kWh) related to irferior calorific value (H;) for calcu
declaring values.

itrogen oxides

bmbined volume of nitrogen oxides to the total wolume of dry gaseous products in which thg

e nitrogen oxides content is expressed as.avolume fraction, in units of millilitres per cubic metre (mi/n
poses and in milligrams per kilowatt hour’ (mg/kWh) related to inferior calorific value (H;) for calcy
declaring values.

excess air ratio

A

ratio between the effectively introduced quantity of air and the theoretically required quantity of air

3.5 Burndg

3.5.1 Gas

3.5.11

r operation

ate

volume flow

ni/m3)
lation

y are

n3) for
lation

rate

Qv

volume of gas consumed by the burner in unit time during continuous operation

NOTE The units used for volume flow rate are either

a) cubic metres per hour (m3/h),

b) litres per

minute (I/min),

c) cubic decimetres per hour (dm3/h), or

d) cubic decimetres per second (dm3/s).

© 1SO 2010 — All rights reserved
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3512
nominal volume flow rate

volume flow rate stated by the manufacturer, expressed in cubic metres per hour (m3/h) at reference
conditions

3.5.1.3
maximum flow rate

highest flow rate stated by the manufacturer, expressed in cubic metres per hour (m3/h) at reference
conditions

3514
minigromT fiow Tate

lowest flow rate stated by the manufacturer, expressed in cubic metres per hour (m3/h) at referenge conditions

3.5.1}5
mass flow rate

Om
masg of gas consumed by the burner in unit time during continuous operation

NOTH The units used for mass flow rate are
a) HKilograms per hour (kg/h), or

b) grams per hour (g/h).

3.5.116

nominal mass flow rate
masq flow rate stated by the manufacturer

3.5.1}7
heat [input

Qr

amouynt of heat expressed as a function’oftime released by the burner at a given throughput

NOTH Heat input is expressed inkilewatts (kW) and is calculated as gas flow rate x inferior calorific value (gygH;) of
the fup

3.5.118
nominal heat input

QFN

valug of the heat input’'declared by the manufacturer

NOTH 1  Itis.expressed in kilowatts (kW).

NOTH 2.7\ Fixed heat input or range-rated burners have a single nominal heat input. Range-rated blirners can be
adjusted.between the maximum nominal heat input and the minimum nominal heat input declared by the mahufacturer.

3.5.1.9
minimum heat input

QFmin
lowest heat input specified by the manufacturer at which the burner can operate in accordance with the
operational requirements

NOTE It is expressed in kilowatts (KW).

© 1SO 2010 — All rights reserved 7
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maximum heat input

QFmax

highest heat input specified by the manufacturer at which the burner can operate in accordance with the
operational requirements

NOTE Iti

35.1.11
start heat in

Qs

maximum hel

3.5.2 Runn

3521
burners for
burners that

3.5.2.2
burners for
burners that

3.6 Gasli
3.6.1
gas line

part of the b
inlet connect

3.6.2

range-rating
component g
by the manulf
NOTE Th

3.6.3
automatic s

s expressed in kilowatts (kKW).

put

At Input at the start or Ignition as a percentage of the heat input, Qg

ing conditions

bermanent operation
are designed to remain in the running condition for more than 24 h withoutintérruption

ntermittent operation
are designed to remain in the running condition for less than 24-h

ne components

irner made up of the valves, controls and safety devices, in which gas is conveyed betweg
on and the burner head

device
n the burner intended to be used for adjusting the heat input, within a range of heat inputs
acturer, to suit the actual heat requirements of the installation

is adjustment may be progréssive or in discrete steps.

hut-off valve

valve which ¢pens when enérgized and closes automatically when de-energized

3.6.4

filter
strainer
device that e

hables foreign elements, which might otherwise cause failures in the system, to be collected

n the

tated

3.7 Adjus

3.7.1

tment, control and safety devices

pressure regulator
device which maintains the downstream pressure constant to within fixed limits independent of variations,
within a given range, of the upstream pressure

3.7.2
adjustable p

ressure regulator

pressure regulator fitted with a means of adjusting the loading on the diaphragm and thus the downstream

pressure

© 1SO 2010 — All rights reserved
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3.7.3

gas pressure protection device

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

3.7.4
flame detector device
device by which the presence of a flame is detected and signalled

NOTE It can 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 a single housing for use in conjunction with a
programming unit

3.75
automatic burner control system
systgm comprising at least a programming unit and all the elements of a flame detector’device

NOTH The various functions of an automatic burner control system may be in one orjore housings.

3.7.6
progfamming unit
unit fhat reacts to signals from control and safety devices, gives confrol commands, controlg the start-up
sequence, supervises the burner operation and causes controlled. shut-down and, if necegsary, safety
shut-gdown and non-volatile lock-out

NOTH The programming unit follows a predetermined sequence.of actions and always operates in conjunction with a
flame|detector device.

3.7.7
safe gtart check
procgdure employing a protection circuit or circuits to establish whether or not a fault in a safgty system or
flamg simulating condition exists prior to start-tip

3.7.8
contfolled shut-down
procgss by which the power to the.gas shut-off valve(s) is immediately removed before any othel action takes
placq (e.g. as a result of activating)a controlling function)

3.7.9
safetly shut-down
process that is effected’immediately following the response of a safety limiter or the detection of|a fault in the
autoratic burner eontrol system and which puts the burner out of operation by immediately femoving the
power to the fuelishut-off valve(s) and the ignition device

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

3.7.1p
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

3.7.11

start signal

signal (e.g. from a thermostat) which releases the system from its start position and commences the
predetermined programme

3.7.12

recycling
process by which, after a safety shut-down, a full start-up sequence is automatically repeated

© 1SO 2010 — All rights reserved 9
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3.7.13

valve-proving system

VPS

system used to check the effective closure of the start gas or main gas safety shut-off valves, and which is
capable of detecting small gas leakage rates

3.7.14

ignition device

any means u

EXAMPLE

sed to ignite the fuel at the ignition burner or at the main burner

Flame, electrical ignition.

3.7.15

running pos
position of th
and its flame

3.7.16

purge
forced introd
fuel/air mixtu

3.7.17

pre-purge
purge which

3.7.18
post-purge
purge which

3.8 Sequg

3.8.1
pre-purge ti
period during

NOTE It

3.8.2

post-purge {
period betwe
NOTE It

3.8.3
ignition time

tion
e system in which the burner is in normal operation under the supervision of the programmin
detector device

Liction of air into the combustion chamber and flue passages, in ordero, displace any remg
re and/or products of combustion

fakes place between the start signal and energizing of thelignition device

fakes place immediately after a controlled shut-dewn

bncing times

me
which purge takes place at thé\proven air rate prior to energizing the ignition device
s expressed in seconds (s).

ime

en any shut-down and the moment the fan is switched off

s expressedyin seconds (s).

p

§ unit

Lining

period betw
NOTE Iti

3.84
first safety t

1) ! £ 4l £ 1 (Y N+ H 4 £ 4l £] ) ") £1 ol o 4 ol H
e 1eicast Ul tic TUTT alfu tme TSt e atiurm ur uie nalmme Uy UiTe Tiallic uticLiul UTVILT

s expressed in seconds (s).

ime

period between the energizing and de-energizing of the pilot gas valve, start gas valve or main gas valve(s),
as applicable, if the flame detector device signals the absence of a flame

NOTE

10

Where there is no second safety time, this period is simply called the “safety time”.
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3.85

second safety time

period, in the case of a first safety time applicable to either a pilot or start gas flame only, between the
energizing and de-energizing of main gas valves if the flame detector device signals the absence of a flame

3.8.6

flame extinction safety time

period that starts with the signal that the flame has been extinguished and ends with the signal to de-energize
the safety shut-off valve of the gas supply

3.8.7
total etestrg-time
periof that starts with the signal that the flame has been extinguished and ends with the shut-off|valves being
closed

3.9 [Combustion

3.9.1
flame stability
capafity of the flame to remain on the burner head or in the flame reception.zene intended by the|design

3.9.2
flame lift
total pr partial lifting of the base of the flame away from the burnerhead or the flame holding zong provided by
the design

3.9.3

light[back
unintended movement of the flame front to a point upstream of its normal stable operating position

3.10| Diagrams
3.10.L
workiing diagram
admisgsible range of application of the*burner (pressure in the combustion chamber as a function gf heat input)
3.10.p

test giagram
test range of the burner.during the tests (pressure in the combustion chamber as a function of heat input)

4 Construetional and operational requirement

4.1 | Operation with different fuels

4.1.1 Conversion to different gases

The types of gas for which the burner is designed shall be declared by the manufacturer on the data plate of
the burner and in the instructions.

The precautions to be taken when converting a burner and its equipment from one type of gas to another (e.qg.

from propane to natural gas supply) and/or to adapt for different gas supply pressures shall be given by the
manufacturer in the operating instructions.

© 1SO 2010 — All rights reserved 11
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4.1.2 Operation 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.

4.2 Construction

4.2.1 Design

The effective

lifetime of a burner is primarily controlled by its operation and maintenance.

The design
intended lifet]

NOTE 1 TH
Levers and 9

NOTE2  Th
manner. The g

Back-flow pr
a) upstrear
burners;
b) on comh
the burn
Pre-mix burn

after the oth

of the burner shall be based on its intended lifetime as declared by the manufacturer
me of the equipment into which the burner is to be installed shall also be taken into aceount

e lifetime of components can differ from that of the burner.
imilar devices which have to be operated by the installer or user shall be apptopriately identi

e burner head can be lengthened as long as the performance of the burnersis-not affected in an |
eometry of the mixing device and its position in the flame tube can remain unchanged.

bvention devices shall be installed:

n of automatic shut-off valves when there is the possibility ‘of back-flow of air or other fi
ustion airflow when there is the possibility of back«flow of fuel gas into combustion airflow
er is operating.

ers shall have an anti-backfiring structure,.with two levels of flame arrestor devices locate
er upstream of the flame zone; alternatively, backfiring detection sensors shall be install

detect any backfiring and to initiate a safety shut-dewn followed by non-volatile lock-out.

The pre-mix
4.2.2 Acce

Components
They shall bq
provide for p

Construction
might cause
use of tools
withdrawn or|

volume of fuel and air shall be suchthat no potential risk occurs if flashback happens.

Ssibility for maintenance and use

requiring regular maintenance shall be so arranged or designed that they are easily detach
b designed or marked-such that reasonable interpretation of the manufacturer's instructions
oper re-installation:

bl parts aecessible during use and maintenance shall be free from sharp edges and corner
damage or/personal injury. Burners that can be withdrawn or swivelled out of position witho
shallibe interlocked (e.g. by means of limit switches) so that they cannot be operated i
swivelled position.

The

fied.

nsafe

hid in

while

i one
ed to

able.
vould

5 that
it the
n the

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.

12
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Soundness

Holes (e.g. for screws and studs) intended for the assembly of parts shall not open into gasways. The wall
thickness between drillings and gasways shall be at least 1 mm. This requirement shall not apply to orifices for
measurement purposes or to components within the burner head.

The soundness of parts and assemblies making up the gas circuit and likely to be dismantled during regular
maintenance shall be achieved only by means of mechanical joints (e.g. metal-to-metal joints, gaskets or
O-ring joints) and not by the use of sealing materials (e.g. tape, paste or liquid).

All sealing materials shall remain effective under normal conditions of burner use.

4.2.4
The

all by
durin
not s
temp

If the
prote|

Asbe]

Copq
has &

The
appli

4.2.5
The |

The

occur.

The |
the s

consTructional and performance characteristics of the system do not deteriorate during.operation.

Materials
uality and thickness of the materials used in the construction of the burner shall be' selecte
rner components shall withstand the mechanical, chemical and thermal loads_that can be
j operation. Under normal conditions of use, maintenance and adjustment,cthe’burner com
how any changes that could affect their normal functioning. The influenge\of higher heat-tr
bratures shall be considered too.

burner housing contains any metal parts not made of corrosion-resistant material, these sha
cted with an effective anti-corrosion coating.

5tos or materials containing asbestos shall not be used.

er shall not be used for gas-carrying parts where its temperature is likely to exceed 100 °d
melting point below 450 °C after application shall not be used for gas-carrying parts.

pipework material shall be in accordance with 1SO 3183, ISO 9329-1, 1SO 9330-1 or |
cable.

Mounting
urner shall be designed such that it can be effectively mounted on the appliance.
purner shall be mounted .on_the appliance such that no ejection of high temperature gas

urner shall be mounted such that back radiation and high refractory temperatures do not ad
ability and lifetimeZof the burner parts inside the combustion chamber.

d so that the
In particular,
encountered
bonents shall
ansfer media

l be suitably

. Solder that

S50 1129, as

or flame can

ersely affect

The burner components shall be arranged and secured such that their correct operating position and — above

all —
shall

Parts

the corréct)position of the burner orifices cannot change during operation. The correct oper
be maintained when accessories are removed and refitted.

ofthe burner that are set or adjusted during manufacture and which are not intended to be

hting position

manipulated

by the user or installer shall be sealed.

4.2.6
The f
a) t

b)

Connections
ollowing connections shall be designed in accordance with 1ISO 7-1:

hose with inlet gas pressure-tight joints made on the threads;

maintenance;

c)

© 1SO

connections for parts that are not frequently dismantled and refitted.

2010 — All rights reserved

those within the burner with pressure-tight joints made on the threads that are not loosened for
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Connections which have to be loosened for maintenance purposes shall be designed in accordance with

ISO 228-1.

Flange connections shall be in accordance with ISO 7005-1, ISO 7005-2 and ISO 7005-3.

In the USA, Europe and Japan, the specific requirements given respectively in normative Annexes G, H and |

apply.
4.3 Equip

4.3.1 Moto

ment

s and fans

Guards, grillg
touched acci

Removal of 1
The degree (
Belt drives, W

Means shall
with the use

Motors and
shall be read

4.3.2 Elect

4321 Cq
The provisio
IEC 60730 a

43.2.2 El

43221 (
The leakag€
components
accordance

If the measu
the protectiv

s and shields shall be used to protect high-temperature or moving parts such that they-canrj
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_suth means shall be possiblg
Df tools.

ans shall be mounted such as to minimize noise andvibration. Lubrication points, if proy
ily accessible.

rical safety

ntrols conformant with IEC 60730 andxISO 23550

NS given in 4.3.2.2 are not applicable:to controls that conform with the electrical requireme
hd ISO 23550.

pctrical safety of the burner

Seneral

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

rements-of the leakage current as required in IEC 60335-1:2001, 13.2 are not possible beg
b impedance circuits or radio interference filters cannot be disconnected, then the limit spej

ot be

only

ided,

hts of

f the
ut in

ause
cified

for leakage

wrent shall be calculated fnl{ing nto account the current throt |gh those citcuits.

The electrical safety of

a) the burn
b) those of
c)

er,

its control devices not in accordance with IEC 60730 and ISO 23550, and

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 4.3.2.2.2.

14
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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:

c) Abnormal operation

The

The following replaces IEC 60335-2-102:2004, 16.3:

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

In addition to the previsions of IEC 60335-2-102:2004, 19.11.2, the following failure mode ap

For gas burners, the limit is 10 mA.

Compliance of spark ignition circuits shall be checked by inspection. In case of doubt,
circuits or crucial parts shall be submitted to an endurance test péerformed under
conditions:

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

i) the relation between on/off cycles as declared by the¢manufacturer;
iii) the maximum rated voltage;

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

During this test no breakdown of other citcuits or — if the limits specified in IEC 60335
8.101, are exceeded — accessible surfaces shall occur. Breakdown of conductive pa

connected to earth is allowed if this does not result in a critical failure of a circuit(s
related functions.

Short-circuit and mechanical breakdown of relay contacts in protective electronic ¢
failuremiodes need not be considered if components conform with footnote g) of IEC 60
TahlesH.27.1.

Epark ignition
the following

Huration shall

-2-102:2004,
ts which are
with safety-

ny part of the

plies:

rcuits, these
30-2-5:2004,

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

The

In each case, the test is ended if:

i)  for risks of electrical origin, interruption of the supply occurs within the appliance;
i)  for risks concerning the fuel, shut-down occurs.

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 rel
standard according to 4.3.2.1.

© 1SO 2010 — All rights reserved
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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) |EC 603B5-2-102:2004, 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 systemJhas 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.

4.3.3 Adjustable air damper

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

If the burner|is provided with a manual means of adjusting the combustion airflow, this means shall be so

designed that, after adjustment according to the manufacturer's~instructions, it is capable of being sef and
sealed.

4.3.4 Installation of the automatic burner control unit
The automafic burner control unit shall be in accerdance with IEC 60730-2-5 and, in the installed confdition
(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 requirements given respectively in normative Annexes | and K apply.
4.3.5 Gas line components

4.35.1 Ge¢neral

All gas line gomponents, shall be designed for the individual inlet pressure of the burner or shall be protgcted
against any gxcessivesncrease in pressure by means of suitable safety devices.

4.3.5.2 Manually operated shut-off valve

A quick-acting, manually operated shut-off valve shall be provided upstream of all controls to isolate the
burner. This valve need not be supplied by the manufacturer, but it shall be specified in the manufacturer's
installation instructions.

Burners shall be provided with such manually operated shut-off valves as are essential for their
commissioning and normal operation.

The manually operated shut-off valve shall be readily accessible and capable of rapid operation.

The manually operated shut-off valve shall be capable of operating at a pressure equal to 1,5 times the
maximum supply pressure.
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The manually operated shut-off valve shall be of the 90° turn type and shall be designed so as to prevent
inadvertent operation, shall be easy to operate and the open and closed positions shall be readily
distinguishable.

Manually operated shut-off valves used solely for open/close operation shall be provided with mechanical
stops at the open and closed positions.

4.35.3 Filter/strainer

A filter/strainer shall be fitted immediately upstream of the inlet of the gas line of the burner (see Figure 1) to
prevent the ingress of contaminants.

The maximum strainer hole dimension shall not be greater than 1,5 mm and the mesh shall~apt permit the
passage of a 1 mm pin gauge.

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

4.3.5{4  Gas pressure regulator

The burner gas supply shall be controlled by a pressure regulator to ensur& that the pressure fat the burner
head|of the main burner or any ignition burner of greater than 2 kW heatnput remains stable.

The purner heat input shall not vary by more than +5 % from/the specified value if the sugply pressure
changes within the limits shown in Table 4.

The main burner and any ignition burner may be governed Separately.

The pas pressure regulator shall be in accordanceiwith 1SO 23551-2. Where its operating gressure falls
outsigle the scope of ISO 23551-2, the gas pressure.fegulator shall be suitable for its purpose.

The gccessibility of the pressure regulator shallbe such that it can be easily adjusted and precautions shall be
taker] to make unauthorized adjustment difficult.

If the| outlet side of the gas pressure regulator and/or the gas valve of the gas line section with its equipment
up to|the burner are not designed fornthe maximum supply pressure under fault conditions, then

a) & high gas pressure shut-eff valve, capable of shutting off the gas supply before an excgssively high
pressure occurs, shall be'installed upstream of the gas pressure regulator, and

b) & safety relief valve;vented to a safe area, shall be installed downstream of the gas pressure| regulator.

The high gas pressure shut-off valve and the safety relief valve may be integrated in one unit|with the gas
presgure regulator.

The Tigh gas pressure shut-off valve shall close before the operational overpressure value of theldownstream
gas line-companents is exceeded

In the USA, Japan and Korea, the specific requirements given respectively in normative Annexes G, | and K
apply.

NOTE The safety relief valve can operate before the high pressure shut-off valve closes. Excessive operation of the
safety relief valve can be avoided, thereby preventing the release of unburned gases to the atmosphere.

© 1SO 2010 — All rights reserved 17
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4355 Hi

gh gas pressure overload protection device

When a gas pressure regulator is not installed, a high gas pressure protection device in accordance with

ISO 23551-2

a)

and IEC 60730-2-6 shall be fitted, except when

minimum regulator pressure, and

b)

rate being obtained.

the pressure drop across the gas pressure regulator(s) is less than 30 % of the normal operating

the failure of any item in the gas line, including a gas pressure regulator, may result in an unsafe start-gas

Where a high

a) the heat

b) the pres

4356 Lg
The burner
IEC 60730-2
predetermineg

The low gas
value, the bul

continug
air-free (

a)

b) proceed

In Japan, the

4357 A(

An adjustme]
intended by
make unauth

This adjustm

+ UH P | H + £ o ol 4 laall latil ] 1 +af
Yydo PIToouUlT YTULTLUHUTT UTVILT IS TIUTU, TU oSTTAll LAUST A TIUTT=VUTAllc TULRTUUL T
input to the burner exceeds 1,15 times the nominal input, or

sure at the burner head exceeds 1,3 times the burner head pressure at the nominal‘inlet pre

W gas pressure protection device

shall be fitted with a low gas pressure protection device conforming’/to the requiremer
6, Type 2, able to initiate a safety shut-down when the supply pressure falls bel
d value.

pressure protection device may be omitted if, when the inlet'pressure falls to 25 % of the no
rner

s to operate safely and the CO content does notcexceed 2 000 ml/m3 by volume of thg
ombustion products, or

5 to non-volatile lock-out.

specific requirements given in normative Annex | apply.

ljustment devices

nt device shall be provided-teallow the specified gas rate to be achieved with the fuel ¢
the manufacturer and over the intended range of gas pressures. Precautions shall be tak]

orized adjustment of the, device difficult.

ent device may be-that of the gas pressure regulator.

All adjustment devices shdll-rtequire a tool for adjustment.

Setting of ad

ustmentdevices shall not change easily if properly fastened.

Bsure.

ts of
bW a

minal

dry,

ases
en to

4.3.5.8 AL||tomatic safety shut-off valves

All burners shall be fitted with two automatic safety shut-off valves in accordance with 1SO 23551-1 and

ISO 23551-4

and installed in accordance with Table 1.

Where main flame establishment is achieved by means of a start-gas flame, the start gas supply shall be

either

a)
limit pos

b)

18

ition, or

under the control of safety shut-off valves according to Table 1.

under the control of the downstream main gas safety shut-off valve, which shall incorporate a start gas
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Table 1 — Safety shut-off valve requirements
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Nominal With pre-purge Without pre-purge
heaéinput Start gas Start gas
FN Main gas > 70 Main gas 70
KW <70 | 7 o0 | >1200 <70 | 7 o0 | 1200
<70 2xB 2xB N/A NA | 2XAOTZXBH 5 A N/A N/A
VTC
2xA 2xA
a b
>70 <1200 2xA+VTC 2xA +VTCR N/A 2xA+VTC 2xA +VTCh N/A
S A A S A 2xA
>1 200 2xA+VTC 2xA | Sca | +ytee | 2XA+VIC 2xA | S ren | < vree
VTC valve tightness check (see 4.3.5.10).
a CPIl or POC or VPS.
b Pocorvps.
¢ Only VPS.
In the USA and Australia, the specific requirements given respectively’in normative Annexes G and J apply.

4.3.5(9  Pressure test points

Test points or pressure measuring devices shall be provided, to enable checking of the gas inlet |

adjugtment pressure, the pressure in the burner head and.the air pressure. See Figure 1.

NOTH A single pressure test point can be provided:fér'measuring the adjustment and burner head preg

Pressgure test points shall have a maximum internal diameter of 1 mm, an external diameter of 9
a length of 10 mm and shall be such that they:can be tightly closed or self-sealing.

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

© 1SO 2010 — All rights reserved
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9
| |
o2 15 | |
8
4710 O] 8% 1
6/10 | 7/10
/7
- M1 3 i M2 a a_ M3 \_
o — 10
5 N/
11
\v
1450012
LiLLl
HHH- 13
- 16 -
Key
1 manually pperated shut-off device 9 flame detector
2 gas pressjre gauge 10 preliminary adjusting device
3 filter 11 air-proving device
4 gas pressjre regulator according to ISO 23551-2 12 low airflow position switch
5 low gas pfessure protection device 13 safety device for moving parts, e.g. grille
6 first safety shut-off device? 14 high airflow position switch
7 second sgfety shut-off device? 15 valve-proving system (> 1,2 MW)
8 ignition dgvice 16 minimum equipment for type testing
M1 measuring point for supply pressure
M2 measuring point for adjustment_pressure
M3 measuring point for burnersead pressure
a& One or more functions'cah be incorporated into a single device (e.g. filter and safety shut-off device) and the logation
of the filter, safety shut-off yalves and pressure governor can vary.
a) |[Gas supply pressure not exceeding design pressure of gas line components used

Figure 1 — Examples of equipment (continued)
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9
| 1
02 15 | |
7 4110 417 [] 8 | |
1 16 6/10| 7/10 7o
M1| 3 g g__M3 -
4»—>a—o—ﬂ_§<_s< SG—o—7 |10,
5 N/
11
\E\/
LiLLl
HHH- 13
Key
1 njanually operated shut-off device 10 preliminary adjusting device
2 ghs pressure measuring device 11 air-proving device
3 filter 12 low airflow position switch
4  ghs pressure regulator according to 1ISQ,_28551-2 13 safety device for moving parts, el.g. grille
5 Idw gas pressure protection device 14 high airflow position switch
6 first safety shut-off device? 15 valve-proving system (> 1,2 MW
7 second safety shut-off device? 16 high gas pressure shut-off valve
8 ignition device 17 safety relief valve
9 flame detector 18 minimum equipment for type tes{ing
M1 njeasuring point faf supply pressure
M2 measuring point\for adjustment pressure
M3 njeasuring goint for burner head pressure
2  Jne or mare functions can be incorporated into a single device (e.g. filter and safety shut-off device) and the location
of thelfilteér, safety shut-off valves and pressure governor can vary.
b) Gas supply pressure exceeding design pressure of gas line components used
Figure 1 — Examples of equipment (continued)
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Key

A W

5a
5b

7
8
M1
M2
M3

a

15

[] 4

/10 5p 8 8

6/10] 7/10 |
1 w1l 3 m2 g | g i ] A =
— 1Dl —pl—p4—o | |10
M3
5a N/
11
\f@
s Po—12
HHH- 13

A

16

manually operated shut-off device

gas pressure measuring device

filter

gas pressure regulator according to ISO 23551-2

low gas

bressure protection device

high gas|overload protection device
first safety shut-off device?

second gafety shut-off device?
ignition device

measuri

g point for supply pressure

measurifg point for adjustment pressure
measuring point for' burner head pressure

10
11
12
13
14
15
16

of the filter, safety shut-off valves and pressure governor can vary.

Y

flame detector

preliminary adjusting or range rating device

air-proving device

low airflow position switch

safety device for moving parts, e.g. grille
high airflow position switch
valve-proving system (> 1,2 MW)
minimum equipment for type testing

One or more fungtions can be incorporated into a single device (e.qg. filter and safety shut-off device) and the lo

cation

c) Gas supply pressure not exceeding design pressure of gas line components used downstream M1
with high gas pressure overload protection device

Figure 1 — Examples of equipment

4.3.5.10 Valve tightness check (VTC)

In Japan, the specific requirements given in normative Annex | apply.
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4.3.5.10.1 Closed position indicator (CPI)

If a CPl is used, it shall be in accordance with ISO 23551-1.

4.3.5.10.2 Proof of closure indicator (POC)

If a POC is used, it shall be in accordance with ISO 23551-1.

4.3.5.10.3 Valve-proving system (VPS)

Where a VPS is used, it shall be in accordance with ISO 23551-3.

The glownstream valve of two gas valves in series installed as part of a VPS that vents into\thg combustion
chamber shall not open for a period of more than 3 s before or during the pre-purge or post:purge.

After[a gas burner lock-out or power failure, valve proving shall be carried out prior toyefr during, the pre-purge
of the next burner start.

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

4.3.6 Ignition device

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

4.3.7| Flame detector device

Flamp detector devices shall be in accordance with IEC 60730-2-5. Main and ignition burner flamgs shall each
be mpnitored by a suitable flame detector device.

Flamp detector devices shall be mounted onthe burner such that they do not receive any extranepus light.

Whele the ignition burner and the main-burner are each provided with their own flame detectdr device, the
ignition burner flame shall not influence detection of the main burner flame. The main gas supply shall be
opened only after the means ofyburner ignition is switched off and the ignition burner flanpe has been
estahlished and detected.

For gystems where the ignition burner remains in use during main burner operation, separate flame sensors
for mionitoring the ignitien*and main flames shall be fitted. The main flame sensor shall be so posjtioned that it
cannpt detect the ighition burner flame.

For qystems where the ignition burner is extinguished during main burner operation, a single flame detector
devige may be*fitted. The ignition burner flame shall not influence detection of the main flame.

tween flame

The type of flame detector device fitted shall be suitable for the burner thermal rating and mode of operation.
When installed on the burner, the flame detector device shall comply, at least, with protective category IP 40
(for indoor installations) and with protective category IP 54 (for open air installations) according to IEC 60529.

The flame detector device shall be subjected to a safe start check in order to establish that if flame presence
is detected at any time during pre-purge this shall lead to a safety shut-down or non-volatile lock-out.

The safe start check may cease during the 5s preceding any attempt at ignition. If a flame simulating
condition exists, non-volatile lock-out shall occur.
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NOTE

See 4.4.1.6.2 for flame extinction safety time requirements.

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

4.3.8 Air-proving device

A device for proving adequate airflow during the pre-purge, ignition and operation of the burner shall be fitted.

Airflow failure at any time during the ignition or operation of the burner shall cause a non-volatile lock-out.

Airflow failure during pre-purge shall at least result in a safety shut-down (see 4.4.1.2).

For burners
attempt is pef

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

a) pressurd

b) flow sen

c) any othd
An air damp
device is usd
comparable

The air-provi
no-flow state|

This check is

The air-provi
burner oper
combustion {

Where the b
signal, contirj
necessary. I

NOTE Fd
cases, adequs

with a heat input up to and including 120 kW, a safety shut-down followed by a single-r
rmitted. If the restart attempt fails then non-volatile lock-out shall occur.

sensing;

Sing;

r system which does not only rely on fan rotation.

br interlock or an air damper actuator interlock alone is net Sufficient. If an air pressure se
d, it shall be in accordance with IEC 60730-2-6. Any ather sensing device shall have at le

bafety level.

hg device shall be proved in the no-flow state priQr to start-up. Failure to prove the device
shall prevent start-up or cause non-volatile lockzout.

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

pstart

nsing
ast a

n the

ng device shall be adjusted suchthat, if there is insufficient air supply at the highest or lpwest

hting stage, the device will operate before the CO content at the controlled stage g
roducts exceeds 10 000 ml/m3:by volume, air-free/dry.

urner is fitted with automatic gas/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 faildre of the air lead signal, the gas valves shall be closed.

r multi-stage and\modulating burners only one air-proving device is necessary to control the airflow. I
te airflow wilt-be ensured.

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

forchecking the actual fan speed if no safety shut-down occurs;

f the

lead
S not

such

An air-provin
a) adevice
b)
c) adevice
d) adevice
e)

for a positive coupling between motor/fan;

for fuel release via gas/air ratio control;

a device which shall close the gas valve in the event of air reference signal failure.

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

If a separate combustion air fan is used, proof of adequate airflow is in principle the same as for a burner
conforming to the requirements of this International Standard, with the exception that the positioning of the
safety devices can be dependent on the installation on site. The air-proving device shall be located in a
position ensuring that sufficient combustion air supply is detected.
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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 E).

4.3.9 Gasl/air ratio control device
Each burner shall be provided with an airflow adjustment device.

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

On nLuIti-stage or modulating burners where the airflow and gas flow are not altered simultangously, there
shall |be either

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

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

Whelle a pneumatically operated gas/air ratio device is fitted, it shalkbe in accordance with ISO 23551-3.
Whelle an electronically operated gas/air ratio device is fitted, it'shall be in accordance with ISO 2B8552-1.

Whele a combustion quality control system influencing:the ratio between the gas and air supgly is used, it
shall pe in accordance with ISO 23552-1.

NOTH These requirements apply to burners uséd for both continuous and intermittent operation yith electronic
fuel/alr ratio control.

4.3.1p Automatic burner control unit

The automatic burner control unit.shall be in accordance with IEC 60730-2-5 and shall be sujtable for the
individual output stages of the burner.

The [automatic burner control unit shall be suitable for the mode of burner operation (intermittent or
permanent).

4.3.1]L Interfacingwith appliances

See fAnnex L foran example of the application, interfacing and wiring of a burner. This interfacing|can facilitate
the op-sitetassembly of burners and boilers/oil appliances.

4.4 —Functiomatand operationatrequirements

441 General

The components specified in 4.3 shall be designed such that the requirements of 4.4.1.1 to 4.4.1.9 are
satisfied.

The functioning of any safety device shall not be overridden by that of any control device.
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4411

Burner start-up

Burner start-up shall be possible only if

any installation interlock (e.g. flue damper) indicates its correct position,

during the pre-purge or after a controlled shut-down,

a)
burner,
b)
c)
d) any valy
out durir]
e) the airfld
4412 Py

Before energ

The duration

g the pre-purge or after a controlled shut-down, and

w proving device has been proven to be functioning correctly.

e-purge

izing the ignition device, the combustion chamber shall be pre-purged:

of the pre-purge shall be either

PO s at the full combustion air rate corresponding to the maximum nominal heat input, or

e air rate is reduced, a time period increased by an amount inversely proportional to the reg

a) atleast
b) where th
air rate
air rate
combus

This duration
are ensured.

The pre-purg
If the pre-puf

the burn

the pre-
pre-purg

Two-stage o
airflow positi
during the p

e.g. 100 % air rate at least 20 s pre-purge time, 50:% air rate at least 40 s pre-purge time,
t least 60 s pre-purge time), and this reduced aifflow rate shall be not less than 33 % of th
ion air rate.

can deviate from a) and b) above if at least five air volume changes in the combustion cha

e airflow rate shall at least correspond to the adjusted heat input.
ge airflow falls below the regquired rate at any time during the pre-purge, either
er shall proceed to at.least a safety shut-down and restart, or

burge shall be eentinued until the required air rate is restored, provided that the total cont
e time is notseduced.

multi-stage burners with air dampers driven by servo drivers of any kind shall have low and
bns. Depending on the selected airflow rate, one of these positions indicates the correct loqg
e-purge sequence. If this position is incorrect during the pre-purge, it shall cause a stop

pre-purge se

any burner mounting interlock (see 4.2.2) indicates the correct location for the safe operation of the

the flame detector has been checked for flame simulation, with this check also permitted to be carried out

e-proving system has completed its check successfully, with this check permitted to be callrried

uced
33 %
e full

mber

rolled

high
ation
n the

fiuence and prevent the burner from starting-up until it is re-established.

The duration of the pre-purge may be different or the pre-purge may be omitted if this is permitted in the
appropriate appliance standard.

After a controlled shut-down, burner start-up (see 4.4.1.1) without a pre-purge may be achieved with the

following:

a)

series or two Class B safety shut-off valves in series plus VTC (see Table 1);

b)
VTC (se

26

e Table 1).

with burners of heat input up to and including 70 kW fitted with either two Class A safety shut-off valves in

with burners of heat input greater than 70 kW fitted with two Class A safety shut-off valves in series plus
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A pre-purge shall be carried out after
— anon-volatile lock-out,

— a standstill of more than 24 h,

— an electrical power failure,

— a shut-down caused by lack of gas.

In Japan and Australia, the specific requirements given respectively in normative Annexes | and J apply.

4.4.1{3  Start heat input
Burngrs shall start up at an excess air ratio value greater than or equal to those given jr Table 8.
Burners with a nominal heat input up to and including 120 kW may be ignited direetly:

For Hurners with a nominal heat input exceeding 120 kW, the start heat inpuat.shall not exceed 1P0 kW or the
valug given by Equation (1):

s XQg <100 (1)

If bugners are ignited by an independent ignition burner, the Start heat input of the ignition burner shall not
exceed the value given by Equation (2):

s X Qg <150 2)
wherge
tt  is the safety time, in seconds (s);

Q@ is the maximum start heat input;’expressed as a percentage of the main gas rate.
For the maximum start heat input.and safety times, see Table 2.

A mefans shall be provided for the start heat input rate to be determined (see 5.2.4).

In Japan, the specifierequirements given in normative Annex | apply.

4.4.1}4  Startgas ignition

The $tart.gas valves shall not be energized before the ignition spark (or other means of ignition) |is energized,
exceptdforpurposes of valve proving.

Where a hot-surface ignition system is used, the ignition system shall be so energized that the ignition source
is capable of igniting incoming gas before the start gas valve(s) are opened.

The start gas flame proving period shall establish that the flame is stable on its own. If the flame fails during
this period, a non-volatile lock-out shall result.

For burners with a heat input of 120 kW and above, and on which the start gas supply is taken from between
the main gas safety shut-off valves, the downstream main gas safety shut-off valve shall be de-energized prior
to start-up.

Where the start gas rate is controlled by a start gas rate position contained within the downstream main safety
shut-off valve, any means of adjustment of the start gas rate shall be in accordance with 4.3.5.7.
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4.4.1.5 Main burner ignition

44151 Establishment by means of a start gas flame

If the start gas flame has been ignited at a separate ignition burner and proved, the second safety time shall
be not more than 5 s, at the end of which time sensing of the main flame shall begin. If the main flame is not
detected at the end of this period, a non-volatile lock-out shall result.

4.4.1.5.2 Direct establishment of the main gas flame

The ignition _source shall not be energized before completion of the pre-purge period and shall be

de-energized at or before the end of the safety time.
Where a hot| surface ignition system is used, the ignition system shall be so energized that inceach burner
configuration| the ignition source is capable of igniting incoming gas before the main gas valves“are opengd.
4.4.1.5.3 [knergizing the main gas safety shut-off valves
The main gas safety shut-off valve immediately up-stream of the burner shall nét-be energized — ekcept
during the vglve proving sequence in accordance with the requirements of 4.3.5.8«—
a) before the ignition spark or other means of ignition is energized (in the-ease of direct main flame ignition)
[see Figure 2 a)],
b) after ign|tion, other than to permit the start gas flow (in the case o6f-staged valve opening) [see Figurg 2 b)],
c) until the|start gas flame has been established [see Figures 2-c) and 2 d)].
D Dl
| I
V1 V2
— /
‘ |
s »
Key
1 ignition
2 main gas safety shut-off valves (V1 + V2)
V1,V2  main gas safety shut-off valves
ts first safety time
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a) Direct main burner ignition at full rate

Figure 2 — Main burner ignition (continued)
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V1
V2A
—
‘ |
o B
Key
1 gnition V2A second safety shut-off valve

2 main gas safety shut-off valves (V1 + V2) tg first safety time
V1 first safety shut-off valve

b) Direct main burner ignition atrfeduced rate

Va1

e

1
3 2
7] /
d
t517 i - i tsz
Key
1 ignition
2 main gas safety shut-off valves (V1 + V2)
3 bypass start gas valve (BSV + V1)

V1, V2 main gas safety shut-off valves
BSV bypass start gas valve

ts1 first safety time

ts2 second safety time

c) Direct main burner ignition at reduced rate with bypass start gas supply

Figure 2 — Main burner ignition (continued)
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tso :
4416  Sd
44161 |

The first safd
case shall th

The ignition
shall be as s

S

V1 V2

<
e

(-

Y
i
Y
i

hition

nin gas safety shut-off valves (V1 + V2)
Art gas valves (PV1 + PV2)

pin gas safety shut-off valve

hition burner safety shut-off valve

5t safety time

cond safety time

d) Main burner ignition with independent ignition burner

Figure 2~—~Main burner ignition

ifety times

First safety time

ty time shall bé_détermined from Equation (1) or (2) as a function of the start gas rate, but
b first safety time exceed 5 s.

Df the main and ignition burners, the maximum start gas rate and the corresponding safety
pecified~in Table 2, according to the maximum heat input of the burner (see also Figure 2).

Burner start-t

oo ha hiovad by, an £l falloa ey
O Tay—oC \" v T C OOy~

a) direct ignition of the main burner at full rate Qy [see Table 2, column 2 and Figure 2 a)];

b) direct ignition of the main burner at reduced rate [see Table 2, column 3 and Figure 2 b)];

in no

time

c) direct ignition of the main burner at reduced rate with bypass start gas supply [see Table 2, column 4 and

Figure 2

ol

d) ignition of the main burner by means of an independent ignition burner [see Table 2, column5 and

Figure 2

30

d)].
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The safety times declared by the manufacturer shall not be exceeded when the electrical supply voltage, Uy,
varies between 85 % and 110 % of the mean value specified by the manufacturer.

Table 2 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, and

combustion chamber diameter, and

combustion chamber length, and

— ¢ombustion chamber pressure.
Table 2 — Maximum start heat inputs (Q,) and safety times (t;)
] 3 5
) ) ) ) Direct main burner Main burner ignitiop with
Main Direct main Direct main ignition at reduced independent ignitior{ burner
burher burner ignition burner ignition rate with bvpass start — :
at full rate at reduced rate yp I Ignition burner Mdin burner
gas supply ignition gnition
First Second
Rdte Rate Sz_ifety Rate S?fety Rate S{ifety Rate safety Ratg safety
time time time . .
time time
QF nax QS QS QS QS QS
kW % S % S %. S % S % S
<0 100 5 100 5 700 5 <10 5 104 5
>70
100 3 100 3 100 3 <10 5 104 3
< 120
1p0 kW or
. 120 kW or tg x Qg < 100
> 1120 not permitted <10 3 ts X Qs < 150
(max. tgy=35s)
(max. ts=55s)
Qrmak  maximum burner heat)input (kW)
Qs maximum start-heat input expressed as a percentage of Qg
ts safety timey(s)
In the USA;Japan, Australia and Korea, the specific requirements given respectively in normative Annexes G,
I, J apd-K\apply.
4.4.1.6.2 Flame extinction safety time

The flame extinction safety time shall not be more than

a)

1s, and

b) 2 s where a flame detector device self-check test is performed at the same time as flame failure.

In the USA and Japan, the specific requirements given respectively in normative Annexes G and | apply.
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44.1.6.3

Total closing time

The total closing time shall not exceed 2s. The two valves shall close simultaneously, but where a
valve-proving system is used, there may be a delay for the second valve of up to 2 s.

4.4.1.7
Failure to ign

a)

Failure to ignite

ite shall lead to either one or the other of the following.

There shall be a maximum of three recycling attempts, where each recycling attempt has to perform the

full start-up sequence. The flame signal shall be present by the end of the first safety time of the last

j rccunlr\ topant If it 1o oAt tha oot L imamandiataly raaat vapthh cofat, et donags £A11

wed

permitte
by a nor

b) There sk

4418 Fl

If a flame fai
the following

It shall i
running

a)

At ] + m chal
yorcattCT Pt It 1o Ot tiC— oy Ste T St i rc oroee Ty

-volatile lock-out; or

TCTOTT vV It STrcty  STiot ooV ot

all be an immediate safety shut-down, followed by a non-volatile lock-out.

bme failure during the running condition

hitiate a recycle, with a full start-up sequence. The flame signal shall be present by reachin
position of the burner after the permitted recycle attempt. If it isTnet, the system shall immed

react with safety shut-down followed by a non-volatile lock-out; or

b) Itshallin
4.4.1.9

The operatid
lock-out with

In the case o
4.42 Oper

4421 EN

When tested
device, shall

4422 Rq

Under the cd
than the sup

itiate an immediate safety shut-down followed by non-volatile lock-out.

Bdirner shut-down

but delay.

f permanent loss of the actuating energy, the burner shall proceed to a safe condition.
ptional requirements

ternal soundness

as specified in 5.3, the gas-carrying parts of the burner, up to the last downstream sh
be sound.

bsistance ofithe burner to overheating

nditionS;specified in 5.3.2, the various parts of the burner shall not suffer any deterioration
brficial(alterations inherent in combustion.

ure during running is detected, the flame sensing system shall perform €ither one or the other of

g the
jately

n of a safety device, other than a low gas\pressure sensing device, shall cause non-volatile

ut-off

other

4423

Temperatures of the control and safety devices

Under the conditions specified in 5.3.3, the temperature of the adjusting, control and safety devices shall not

exceed the v

alue stated by the manufacturer of the device and their operation shall remain satisfactory.

The surface temperature of knobs and levers intended to be manipulated shall not exceed the ambient

temperature
a) 35Kfor
b) 45K for

c) 60Kfor

32

by more than
metals,
porcelain or equivalent materials,

plastics or equivalent materials.
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4 Ignition, operation and flame stability

Under the conditions specified in 5.3.4 and 5.3.5, as appropriate, ignition shall be effected correctly, rapidly
and without pulsation. The flames shall be stable and shall not create any disturbing noise. A slight tendency

to lift

at the moment of ignition is permissible, but the flames shall be stable thereafter.

Flames shall be stable at the position declared by the manufacturer and shall not move by lighting back to
nozzles located upstream in the burner during operation between its minimum and maximum heat input.

For burners fitted with a range-rating device, these requirements shall be satisfied at the nominal maximum
and minimum heat inputs declared by the manufacturer.

4.4.3

Heat input range of the burner

The maximum nominal and minimum nominal heat inputs shall be measured under the/condition

5.7a

4.4.4

Safe
inten

4.4.5

4.4.5

The
cham

Its b
inclus

4.4.5

nd shall be in accordance with the values stated by the manufacturer within £5 %

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

5 specified in

hfety devices

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

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

bundaries 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 5.4, 5.5, 5.6 an

2 Test diagram

The

est diagram represents thé ranges of combustion chamber pressure and burner input oy

burngr is tested to establish conformity to this International Standard.

It comprises the working. diagram and a test zone defined by a series of points Hp1, Hp2, Hp3

singl
Figur

4.4.6

The |

-stage burners~[See Figure 8 a)] and Hpl, Hp2, Hp3, Hp5 and Hp6 for multi-stage
e 8 b)], determined in accordance with 5.4, 5.5, 5.6 and Table 6.

Determination of flame stability and the safe range of operation

urner shall operate correctly and safely under the test conditions specified in 5.3.5.

and 1 to 6
Table 6.

er which the

and Hp5 for
burners [see

The f

4.4.7

4.4.7

lames shall be stable without pulsation.
Limiting values for combustion emissions

.1 General

Under the test conditions specified in 5.5, the CO and Qyqo_content of the dry air-free combustion products

shall

©1SO

not exceed the values specified in 4.4.7.2 and 4.4.7.3.
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4.4.7.2

Carbon monoxide (CO)

The CO content shall not exceed the following:

a)
with the

b)

appropriate line-conveyed gas for which the burner is designed,;

manufacturer with the appropriate line-conveyed gas for which the burner is designed;

<)

the values given in Table 3 when the burner is tested at the supply voltage declared by the manufacturer

2 140 mg/kWh (2 000 ml/m3) when the burner is tested at 0,85 times the supply voltage declared by the

for total pre-mix burners, 2 140 mg/kWh (2 000 ml/m3) when the burner, under the same conditions as in

4.4.7.2 4
gas of th

The burner
0,85 times th
combustion |

NOTE TH
a) amotor S
b) avoltage
c) anOjsch
d) an airflow
e) angasl/ai
f) aCOmo

This list is not

In the USA, {

4473 Ni
The Qqp, €9
5.1.3.5 (see
family, the m

krogen oxide (NOy)

), 1S tested at the supply voltage declared by the manuiacturer with the incomplete comby
e gas family or group(s) for which the burner has been designed.

e manufacturer's declared value, either it continues to operate safely and the CO, content
roducts does not exceed 2 000 ml/m3 by volume or it proceeds to a safety shat=down.

is requirement can be satisfied by the incorporation of one or another of the following:

peed checking device;

checking device in the automatic burner control unit;

bcking device;

checking device;

I ratio control device;

hitoring device.

exhaustive and other methods may achieve the same result.

he specific requirements given'in normative Annex G apply.

htent of the combustion products shall be expressed under the ambient test conditions giV
Also Annex A). Where the burner is designed to operate, after adjustment, on more than on
pximum QNOX Jevels shall be as given in a) or b) below, as appropriate:

KWh, wher/the burner is tested at the supply voltage declared by the manufacturer with n

stion

chall be provided with means to ensure that in the event of the supply voltage ‘falling below

f the

en in
b gas

htural

efied

a) 240 mg/
gas;
b) 300 mg/

K\Wh, when the burner is tested at the supply voltage declared by the manufacturer with liqt

petroleum gas (LPG).

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

4.4.7.4

Emission classes for burners

The emission classes for NO, and CO are standardized according to Annex A and shall not exceed the values

given in Tabl

e 3.

Where the burner is designed to operate on natural gas and/or LPG, the maximum CO and NO, levels shall
be in accordance with Table 3.

34

© 1SO 2010 — All rights re

served


https://standardsiso.com/api/?name=a3f705065d2d8977a80a4709e7f54c6c

ISO 22967:2010(E)

Table 3 — Emission classes for NO, and CO

QNOx emissions Qco emission
Class mg/kWhab ¢ mg/kwha d
Natural gas LPG Natural gas and LPG
0 <240 < 300 < 350
1 <170 <230 <100
2 < 120 < 180 < 100
3 <80 < 140 < 100

4  The maximum QNOX value shall not exceed 240 mg/kWh for natural gas and 300 mgh/kWh for LPG; the ‘makimum CO
\falue shall not exceed 350 mg/kWh.

No measured value shall exceed that of the next class up.

9  An arithmetic average value for determining the NO, class is formed from the measuring poifits ‘ef the workirlg diagram
(pee Annex A, ‘/TNOX, w) and shall be within the NO, -class according to Table 3.

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

In Edropean countries and Japan, the specific requirements given respectively in normative Annexes H and |
apply.

4.4.8( Starting characteristics
Under the test conditions specified in 5.6, no excessivé pressure fluctuations or flame pulsation shall occur.

Any pressure fluctuations after ignition shall be reduced to the operating condition within |20 s. These
requifements shall be verified by inspection.

4.49( Burner gas supplies

Forced draught burners using fans are._exclusively commissioned using the supply gas and the supply gas
presgure available on site.

5 Test methods

5.1 [ General

In Eyropean countries, Japan and Korea, the general requirements given in normative Annexgs H, | and K
apply.

5.1.1] (Test gases for forced draught burners

For nozzle mixed burners, proof of burner performance shall be achieved by the use of line-conveyed natural
gas or LPG.

For pre-mix burners of less than 150 kW, additional tests with the following gases shall be performed
(see Table 7).

a) Light back gas, which has a higher flame speed than line-conveyed gas by a larger content of hydrogen
H, up to 50 % in the composition.

NOTE 1 Light back gas tests are carried out with burners having significant combustible pre-mixtures of air and gas
upstream of the flame stabilizing device.
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b) Flame lift gas, which has a lower flame speed than line-conveyed gas by a larger content of nitrogen N2
up to 50 % in the composition. Flame lift effect can be simulated by a higher excess air than in normal
operation.

c) Incomplete combustion gas, which has a higher energy content than the line-conveyed gas owing to a
larger propane content of up to 15 %. Incomplete combustion can be simulated by increasing the burner
load by 9 % without changing the air amount.

In European countries, Japan and Korea, the specific requirements respectively given in normative Annexes H,
| and K apply.

5.1.2 Test pressures

The minimurn test pressures are given in Table 4. Other pressures which are higher than those_shoywn in
Table 5 may [be declared by the manufacturer, provided they derive from the gas distribution network.

Where a test pressure is declared by the manufacturer, the minimum test pressure will beyequal to 0,8 fimes

the nominal pressure declared by the manufacturer and the maximum pressure will be equal to 1,2 timgs the
nominal pressure declared by the manufacturer.

Table 4 — Test pressures

Normal pressure Minimum pressure Maximum pressure
>as type
kPa

Town 0,8 0,6 15
Natural 2,0 1,7 2,5
2,9 25 3,5
LPG 3,7 25 4,5
5,0 4,25 5,75

In European [countries, Japan and Korea, the specific requirements respectively given in normative Annexes H,
| and K apply.

5.1.3 Combustion test chambger

51.3.1 General

Testing may| be carried out in a combustion chamber nominated by the manufacturer. However, in ¢ases
where the nmpanufaeturer has not nominated a combustion chamber, the tests shall be carried out|on a
combustion test chamber as specified in 5.1.3.2 or 5.1.3.3.

A heat-transfer medium temperature that is as low as possible:

a) combined with a 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 (higher heat-transfer medium temperatures and burner parts temperature support the burner
start-up);

b) provides the most critical condition for the combustion quality with regard to CO, unburned hydrocarbons
and smoke on cool walls (higher heat-transfer medium temperatures support the combustion process).
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5.1.3.2 Testrig for a heat input of less than or equal to 2,4 MW

The test rig shall include test flame tubes (see Figure 3).

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 4).

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 Iength of the flame tube, |, shall be calculated using Equation (3):

_ Qe
L= 0,23\/; 3)

wherg Qg is the heat input, in kilowatts (kW).

The flame tube length is adjusted by means of a sliding rearwall, 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) rneversed 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 flame tube is equipped with a shutter device to enable a variable pressure drop to be cleated at the
comBustion chamber outlebor in the flue. It is by means of this device that the pressure within th¢ combustion
chamber may be adjusted.

All walls, with theexception 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 pgssibleto 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).

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 3, 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/m2) shall be given in the commissioning report (see 6.4).
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For burners with a heat input above the values given in Figure 4, the test shall be carried out on a test rig as
specified by the manufacturer.

shal
b
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0,225 16 20 8 60
0,3 21 25 14 80
0,4 36,5 415 12 100
0,5 39,5 44,5 26 130
0,6 51,5 57 30 160
0,8 80,9 88,9 28 200

nufacturer's option, the test may also be carried out with flame reversal. When the flame is reversed, this
stated’in the instruction manuals.

Figure 3 —Test flame tube — Schematic representation
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Y24

2 d1=0,6 ~ d1=0,8

2
]
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12 24 40 70100 190 48071200 2450 X

Key
X heat input, Qg, kW

Y1 tgst flame tube length, m

Y2 tgst flame tube firing intensity, MW/m3
d; tgst flame tube diameter, m

Figure 4 — Firing intensity, diametef-and length of test flame tube as function of heaf input

5.1.3|]3 Testrig for a heat input.greater than 2,4 MW
The test rig can be a boiler/oil appliance with a combustion chamber defined by the manufacturer{on site.
Each|combustion chamberis defined by

a) ifs minimum length [see Equation (4) and Figure 5],

b) ifs internal'minimum diameter [see Equation (5) and Figure 6],

c) ifs-€orresponding heat input, and

d) heat load rate (kWh/m3 or kWh/m?2).

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/m?2) shall be given in the commissioning report (see 6.4).

Individual combustion chambers can be operated with a difference of +5 % in the given inputs.

The manufacturer shall define the combustion chambers to be used at minimum and maximum inputs.
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The length of the combustion chambers, |4, shall be calculated using Equation (4):

l; = 0,2xQQ3082 4)
where Qg is the heat input, in kilowatts (kW).
YA
9
7 L — |
6 //
5 _—
4 // /
3
2 »-
2000 4000 6 000 8 000 10 000 12 000 14 000 16980 18 00020 000
Key
X heat input} Qg, kW
Y length, I1,|of combustion chamber, m
Figure 5 — Minimum length of combustion chamber as function of heat input
The minimum length should apply if no otherlength is defined by the manufacturer (see 5.1.3.1).
At the manufacturer's option, the burnermay be tested on a combustion chamber either with
a) direct flme operation, or
b) reversed flame operation?
The combustion chamber shall be equipped with a shutter device to enable a variable pressure drop fo be
created at thp combustion chamber outlet or in the flue. The pressure within the combustion chamber may be

adjusted by

heans '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.

40
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The diameter, d;, of the combustion chamber shall be calculated using Equation (5)

d, = 0,1350° /& 5
1 101 (5)

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

YA

1,8

1,7
1,6 ]

1,5

1,4 //
1,3 ]
1,2 ]
1,1 A

1 e

0,9 //

08 .

2000 4000 6 000 8 000 10 0001200014 0001600018 00020 000

Key
X heat input, Qg, kW
Y d|ameter, d;, of combustion chamber, m

Figure 6 — Minimum diameter of combustion chamber as function of heat inpu

The minimum diameter should.apply if no other diameter is defined by the manufacturer (see 5.1.8.1).

5.1.3|14 Heat-transfer medium

The temperature of the heat-transfer medium in the test flame tube is maintained as low as possible, and in all
cases in the range'd5 °C to 60 °C (see also 5.1.3.1) during

— §tart-ups(see 5.6),

— détermination of the flame stability and the safe operational limits (see 5.1.3.1 and 5.3.5), ancli

— the flame stability test (see 5.3.4).

The heat-transfer medium temperature shall be between 40 °C and 80 °C and thermal equilibrium shall be
maintained (see also 5.1.3.1) during

— tests for the flame stability and safe operational range (see 5.3.5),
— determination of the combustion characteristics (see 5.5), and

— determination of the input range (see 5.7).
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5.1.35 Ambient 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 results (working diagram, see 4.4.5) shall be corrected to reference conditions

— for the &
— for the &
— forthe h
NOTE  For
Other ambie

The quality
measured.

5136 E\

The test flam

mbient temperature of 20 °C,
mbient pressure of 101,325 kPa, and

LUmidity of 10 g of water/kg of air.

he Qo €mission correction method, see Annex A.

Nt temperatures are acceptable provided that the test results are not affected.

Df the air available in the test environment shall not affect)the validity of the test parameters

acuation of the combustion products

e tube shall be connected to a flue as described:in Figure 3.

The combustion products are to be sampled as shown.inyFigure 7.

When using
be omitted.

analysers which measure temperature, pressure and flue gases, measuring points 1 and 4 may

42

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=a3f705065d2d8977a80a4709e7f54c6c

1ISO 22967:2010(E)

0,150

0/3 o
2

20

Key
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o]
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ue gas flow direction.

Figure 7 — Flue gas measurement section — Schematic representation

5.1.3{7  Electrical supply

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

5.1.3|8 Installation

The mabufacturer shall supply to the test laboratory a burner fitted with all the accessories necgssary 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 3, and distance |,
between the flame stabilizer and the adjustable rear wall of the combustion chamber shall be adjusted
according to Figure 4 or 5.

Overpressure in the combustion chamber is created by adjusting the shutter device in the rear wall, or any
other system placed downstream, either separately or in combination.

For burners operating at a negative pressure in the combustion chamber, an induced draught fan

(downstream of the measuring device) is required, or the required values are obtained with the help of a
manual adjusting device or an automatic combustion chamber pressure control system.
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Burners to be tested on a particular appliance or another test flame tube shall be installed in accordance with
the manufacturer's instructions.

5.1.3.9 Measurement accuracies

5.1.3.9.1 Measuring instrument accuracies

Except where otherwise stated in the relevant requirements, the measuring instruments used shall enable
measurements to be made in accordance with Table 5.

51392 |

The allowabl

Tclluit: 5 - nV‘Cd.bUI illg ;I Ibtl UTTIc] It adaCLUlUl abico
Measuring instrument for: Accuracy
Calorific value +0,5 %
Density +0,5 %
Gas temperature +0,2 K
Time +0,1s
Gas pressure +10 Pa
Atmospheric pressure 50,3
Combustion products (NO,, CO) +5 fl/m3
Mass 40,5 %
Gas volume +0,5 %
Surface temperature +2 K
Gas part soundness +10 Pa

leasurement uncertainties

b test measurement uncertainties shall be in accordance with Table 6.

Table 6 — Test measurement uncertainties

44

Parameter Uncertainty
Combustion chamber length, |1 3%
Burneninlet air temperature 2K
Combustion chamber pressure during operation 5%
Combustion chamber pressure during start-up +10 %
Fuel throughput +25%

CO,, content

+0,3 % by volume

O, content 10,3 % by volume
CO content +10 mli/m3
NO, content +10 mli/m3
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5.1.4 Testtypes

5.1.4.1 General
A burner shall be tested as a separate unit.

A complete unit consists of the burner and its accessories (see Figure 1).

5.1.4.2  Structural testing

After the conclusion of the tests, a comparison between the drawings and the construction of the burner shall
be mpde. If necessary, the burner shall be disassembled for this comparison.

If conversion from one type of gas to another is intended, all the parts required for thecconversion shall be
testef together with the burner and using the appropriate test gas.

5.2 | Functional tests

5.2.1] General

The burner shall be installed according to the manufacturer's instructions and in accordance with p.1.3.6.
The ¢lectrical supply voltage shall be adjusted to the nominal vaoltage, except where otherwise stgted.

The pormal condition is at nominal voltage and exceptions are 85 % or 110 % of the nominal [voltage. It is
undef these conditions that the correct operation of the individual components and of the burner i$ verified.

Whelle tests are specified using line-conveyed or test.gases, they shall be carried out on the appropriate gas
for each gas type for which the burner is designed.

5.2.2[ Start-up

The Burner shall be installed according tothe manufacturer's instructions and in accordance with p.1.3.

The fequirements of 4.4.1.1 shall be'met.
5.2.3] Pre-purge
The burner shall be operated from the beginning of the burner control programme.

The fequirements ‘©f4.4.1.2 shall be met.

5.2.4| Startsup heat input

The burner shall be operated with the electrical supply at its nominal voltage. The requirements concerning
the maximum start-up heat input Specified i 4.4 L.3 Shatt be met.

The heat input range shall be measured in accordance with 5.7.

5.2.5 Ignition

The main burner and ignition burner shall be supplied with each line-conveyed gas at its specified supply
pressure gas for the burner category at their normal pressures so as to obtain the nominal heat input.

The requirements of 4.4.1.4 and 4.4.2.4 shall be verified.
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5.2.6 Safet

5.26.1

y times

General

The tests shall be carried out using the line-conveyed gas at its specified supply pressure.

5.2.6.2

Flame extinction safety time

With the burner in operation, flame failure is simulated by putting the flame sensor out of action. The time is
measured between this operation and the moment at which the safety device de-energizes the gas supply

safety shut-o

ff valves.

A

g

5263 F

The relevant

The requirements of 4.4.1.7 shall be met.

5.2.6.4 Fl

With the burr

The requirenjents of 4.4.1.8 shall be met.

5.3 Operg

5.3.1 Extennal soundness

Tests shall
manufacture

The air or ga|

All safety sh
isolation.

The inlet pre
The soundnd

the beginnin
form or presg

5.3.2 Resiq

ilure to ignite

burner shall be started and the flame detector device put out of action.

bme failure during the running condition

er in operation, flame failure shall be simulated by putting the flatme Sensor out of action.

tion

be carried out at ambient temperature{yusing air or gas at a pressure of 1,5time
's declared maximum supply pressure; whichever is the higher, in the direction of gas flow.

5 supply shall be connected to the(burner gas inlet line.

Ut-off valves shall be maintained in the open position, except for the last downstream meg

ssure shall be adjusted to‘the specified value and all gas-carrying parts subjected to this pre

ss test shall be _carried out either by applying a suitable foaming agent to all joints and unig
j of the test of*by the pressure loss method. The system is deemed to be sound if no bu
ure losses aré less than or equal to appropriate values.

tance@f'the burner to overheating

5 the

ns of

ssure.

ns at
bbles

5321 G

pneral

The burner shall be installed in accordance with 5.1.3 and the temperature of the cooling medium shall be

maintained b

5.3.2.2

etween 20 °C and 60 °C.

Nozzle-mixed burners

The burner shall be supplied with line-conveyed gas at its specified supply pressure and at 1,09 times its
nominal maximum heat input, and the pressure in the flame tube shall be adjusted to the maximum value

correspondin

The burner s

46

g to the nominal maximum heat input specified by the manufacturer.

hall be operated for 10 min, after which the requirements of 4.4.2.2 shall be met (point Hp1).
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.3 Total pre-mixed burners

The burner shall be adjusted in accordance with 5.3.2.2.

Without re-adjustment, the burner shall be supplied with the appropriate light back gas (see 5.1.1) and
operated for 10 min.

At the end of this time, the requirements of 4.4.2.2 shall be met.

NOTE These requirements are applicable only if the light back gas is specified.

5.3.3

The
each

The temperatures of the control and safety devices shall be measured with the burpetin the cold

The
meaq

The
If an

temp
asto

5.3.4

At te
air ral

In ad

limit gas (see 5.1.1).

lemperature of the control and safrety devices

burner shall be installed in accordance with 5.1.3 and supplied with the appropriate-line-cd
at its specified supply pressure and at the maximum heat input.

purner shall then be operated for 30 min and the temperatures of the control and s§
ured again.

equirements of 4.4.2.3 shall be met.

electrical component (e.g. an automatic shut-off valve) is itselfvikely to cause a rise in tem
erature of the component shall not be measured. The temperature measuring probes shall
measure the air temperature around the device.

Ignition — Flame stability

5t point 3 and test point 4 (see Figure 8) safe\ignition and safe operation shall be checked
tio, A, greater than or equal to 1,5 or with.the air dampers fully opened.

dition, for pre-mixed burners, a stability’ test shall be carried out at test points 1 and 4 using

nveyed gas,

condition.

fety devices

perature, the
be placed so

At an excess

a light back
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Values in percent

YA
YA
B
A
\
Hp1
\ T X
49 \ é ?ipS
D
b) Two-stage, multi-stage and modulating burners
Key
X heat input, kW B test diagram
Y combustion chamber pressure, kPa C minimum burner heat input points
A working diagram D intermediate burner heat input points

Figure 8 — Working and test diagrams
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5.3.5 Operation — Flame stability
The burner shall be installed in accordance with 5.1.3.
The flame stability shall be observed in the cases of the following:

a) nozzle-mixed burners supplied with line-conveyed gas at the specified supply pressure for which the
burner is designed;

b) total pre-mixed burners

)

ofheat-nput—up—to—and-nciuding—156kW—with-theburner—adjusted—to-themanufacturer's specified
value of excess air ratio, A, for the relevant line-conveyed gas, then changed to opéefation on the
corresponding flame lift gas (see 5.1.1) without readjustment [test point 1 and ‘test|point 4 (see
Figure 8)],

PO-
~

of heat input greater than 150 kW when supplied with line-conveyed gas (e.g! natural gas or LPG) for
which the burner is designed.

For line-conveyed and flame-lift limit gases in Europe and Japan, the specifiCrequirements respgctively given
in nofmative Annexes H and | apply.

5.4 |Tests to be carried out at points identified on workifnig’and test diagrams

5.4.1| Test point1

For dll burners: supply the burner with the appropriate line-conveyed gas at the specified supply pressure and
normpl supply pressure, and adjust

a) the heat input to the maximum nominal value,

b) the electrical supply voltage to the naniinal value,

c) the excess air ratio, 4, to the declared value, and

d) the combustion chamber pressure to the minimum value.
Then|carry out the following steps.

e) Check the combustion: CO, NO, and A (see 4.4.7 and Table 7).

f)  Check the temperature of the control and safety devices (see 5.3.3).

g) [Reddce the voltage to 85 % of the nominal value and check combustion: CO (see 4.4.7.2).

h) educe the voltage below 85 % of the nominal value. Check for safe behaviour of the burner or safety
shut-down.

i)  Check the heat input variation with variation in supply pressure (see 4.3.5.4).
For total pre-mixed burners, additionally, see 5.1.1 and
i) replace the reference gas by light back gas and check ignition (see 5.3.4);

k) if the heat input is equal to or less than 150 kW, replace the reference gas by lift limit gas, and check the
ignition and flame stability (see 5.3.4 and 5.3.5).
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For single-stage burners only,

1)

additionally, check the ignition and flame stability (see 5.3.4 and 5.3.5).

For the application of the reference gas and flame-lift limit gases in Europe and Japan, the specific
requirements respectively given in normative Annexes H and | apply.

5.4.2 Test point Hpl

For all burners: adjust the burner and combustion chamber pressure as specified in 5.4.1.

For nozzle m
For pre-mix |

Then carry o

a) Check th
b) Checkth
c) Check fq
NOTE EX
543 Test
modulating
For all burne
adjust
a) the heat
b)
c) the exceg
d) the com
point 5).

Ixed burners, then increase the heat input with line-conveyed gas by 9 %.

urners, replace line-conveyed gas with a corresponding incomplete combustion gas (seé 5.
it the following steps.

e combustion: CO [see 4.4.7.2 ¢)].

e ignition and flame stability (see 5.3.4 and 5.3.5).

r resistance to overheating (see 5.3.2).

tra test points for extended flame tubes could be required.

points 2, 5 (single-, multi-stage and modulating bufhers) and 6 (multi-stage and
burners)

rs: supply the burner with the appropriate line~conveyed gas at normal supply pressure and

input to the declared value,

the electrical supply voltage to the nominal value,

Ss air ratio, A, to the declared/value,

pustion chamber pressufe to the maximum value (positive at points 2 and 6, negative or z4

Then check the combustion:=CO, NO, and 4 (see 4.4.7 and Table 7).

For single-stage burners only, additionally check the ignition and flame stability (see 5.3.4 and 5.3.5).

544 Test

.1).

then

ero at

points Hp2 (single-, multi-stage and modulating burners) and Hp6 (multi-stage and

modulating

urners)

For all burners: supply each burner with the appropriate line-conveyed gas at normal supply pressure, and

a)

b)

make the adjustments as specified in 5.4.3, points 2 and 6, and

noting that the excess air ratio, 4, could require readjustment.

c)

d)
(see 5.1

50

For nozzle mix burners, increase the heat input by 9 %.

adjust combustion chamber pressure to 1,1 times the maximum value and readjust the nominal heat input,

For pre-mix burners, replace the line-conveyed gas with a corresponding incomplete combustion gas
).
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Then carry out the following steps.
e) Check the combustion: CO (see 4.4.7.2).

f)  Check the ignition and flame stability (see 5.3.4 and 5.3.5).

5.45 Test point3

For all burners: supply with the appropriate line-conveyed gas at normal supply pressure and adjust

a) the heat input to the minimum nominal value,

b) e electrical supply voltage to the nominal value,
C) e excess air ratio, /A, to the declared value, and
d) e combustion chamber pressurization device to the same position as that fortest point 6.

Then|carry out the following steps.

e) Check the combustion: CO, NO, and A (see 4.4.7 and Table 7).

f)  As appropriate, adjust the excess air ratio, 4, to 1,5 or greater;oropen the air damper fully.

g) Check the ignition and flame stability (see 5.3.4 and 5.3.5).

5.4.6| Test point 4

For dll burners: adjust

a) the heat input to the minimum nominal value,

b) the electrical supply voltage to the nominal value,
c) the excess air ratio, 4, to the-declared value, and
d) the combustion chamberpressure to the minimum value (this value may be zero or negative).
Then|carry out the follewing steps.

e) Check the combustion: CO, NO, and A (see 4.4.7 and Table 7).

f)  As appropriate, adjust the excess air ratio, A, to 1,5 or greater, or open the air damper fully.

g) Check the ignition and flame stability (see 5.3.4 and 5.3.5).

For total pre-mixed burners of less than or equal to 150 kW (see 5.1.1), additionally perform the following
tests:

h) replace the line-conveyed gas by the light back gas, operate the burner for 10 min, then check ignition
and flame stability (see 5.3.4 and 5.3.5);

i) replace the reference gas by the flame lift gas and check ignition and flame stability (see 5.3.4 and 5.3.5).

For reference and flame-lift limit gases in Europe and Japan, the specific requirements respectively given in
normative Annexes H and | apply.
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5.4.7 Tests at first stage points or minimum heat input

For all multi-stage or modulating burners, adjust

a) the burner and combustion chamber settings for points 2, 5 and 6 or points 1, 2 and 6, as appropriate,
b) then operate the burner at its first stage or its minimum heat input, as appropriate.

Then carry out the following steps.

c) Check the combustion: CO, NO, and A (see 4.4.7 and Table 7).

d) Check the ignition and flame stability (see 5.3.4 and 5.3.5).

e) Repeat @) at the mid-point of the heat input range.

54.8 Summary
The measurgments to be made and the corresponding requirements and test procedures are given in Table 7.

Table 7 — Test summary
Test point 1 2 3 4 5 6°| Hpl | Hp2 | Hp6 [ Subclause/Table

U =100 Uy X X X X X X X X X 4.4.7

U =0,85P Uy x| — |- - — | — | — | — 4.4.7 and 5.5
Heat input vafiation X el el s e e e e 4354

A2 X X X X X X — | — | — | Table8and5.5
CO < 100 mg{kwh& X X X X X X — | = | = 4.4.7
NO,< 170 mg[kwh?& X X X X X X — | = | = 4.4.7

CO < 2140 mp/kWh — =] =] = | = | — X X X 447
Ignition at A 3 1,5 or air damper fully open 32 | — X X - - = | = | — 4424
Ignition and flame stability? X X X X X X X X X 4424
Start-up single-stage burner X X X X X — X X — 5.6
Start-up multitstage burner X X — | — X X X X X 5.6
Pre-mixed bufner, light back X — | — X - - = = | — 4424,51.1
Pre-mixed bufner, flameé\lift < 150 kW X — — X — — — — — 442.4,51.1
Resistance td overheating e e e e e X — | — 4.4.2.2
Temperature pf-control and safety devices X -l - -1 === — 5.3.3

&  Tests carried out at the first stage test points corresponding to points C [see Figure 8 b)].

b Atthe end of the test, which is carried out at the maximum mass flow rate, another test is performed at voltages below 85 % until a
safety shut-down or lock-out takes place. At no voltage shall unsafe behaviour of the burner occur.

In Europe, the specific requirements given in normative Annex H apply.

5.4.9 Functional test

After completion of the test, it shall be ascertained at room temperature that the burner materials or
components do not exhibit any deformation, maladjustment or degradation.
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5.5 Combustion

The burner shall be installed in accordance with 5.1.3, operated with line-conveyed gas, and set at the
nominal voltage for which it is designed. Then carry out the following steps.

a) At points 1 to 6, adjust the excess air ratio, A, in accordance with Table 8. The CO and QNOX values shall
be in accordance with the requirements of 4.4.7.2 and 4.4.7.3 respectively.

b) At point 1 (see Figure 8), with A adjusted in accordance with the requirements of Table 8 and the supply
voltage adjusted to 85 % of the value declared by the manufacturer, the CO values shall meet the
requirements of 4.4.7.2.

c) At points 1, 2 and 6 (see Figure 8), increase the combustion chamber pressure in accordance with 5.4
and either

1) for nozzle mix burners, increase the heat input by 9 % at the nominal voltage ‘without gdjusting the
airflow rate, or

2) for pre-mix burners, replace the line-conveyed gas with a corresponding incomplete combustion gas
(see 5.1.1).

Under these conditions (at points Hpl, Hp2 or Hp6), the COlcontent in the dry air-freq products of
¢ombustion shall not exceed the value given in 4.4.7.2.

d) In addition, when adjustment is made in accordance with a), the supply voltage at poipt 1 shall be

rneduced to voltages below 85 % until a safety shut-down or lock-out takes place. At all |voltages, no
unsafe behaviour of the burner shall occur.

Table 8 —=~Excess air ratio

) Excess air ratio, A
Burner type Turn-down ratio
Point 1 Point 2 Point 3 Point 4 Point 5 Point 6
$ingle-stage — <1,2 <12 <13 <13 <12 —
Multi-stage or < 1lto%d <1,2 <12 <13 <13 <12 <1,2
modulating
> 1t0'4 <12 <12 <15 <15 <12 <172

For pre-mix burners<f QNon Class 3, the excess air ratio may be less than or equal to 1,4 at full and part load.

5.6 | Start-up

The burner’shall be supplied with line-conveyed gas and the value of A adjusted to give an exgess air ratio
value greater than or equal to thaose given in Table 8

The electricity supply to the burner shall be adjusted to 85 % of the manufacturer's minimum specified voltage
range.

The start-up tests shall be carried out with the conditions in the test flame tube corresponding to the points of
the working and test diagrams as determined in accordance with 5.4.

Three start-up tests shall be carried out at each point, the first test being carried out with the cooling medium
cold.

For the second and third start-up tests, the burner shall be switched off and immediately switched on again.
The interval between switching off and on shall be not more than 5 s.
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During the start-up tests, no excessively high pressure fluctuations or flame pulsations shall occur in the test
flame tube. This shall be verified by visual check.

5.7 Obtaining the nominal heat input

The nominal

heat input, Qy;, in kilowatts, is given by Equation (6) or (7):

QN = 0’278quN X HI

or
QN = 0!
where
qm,N I
Qun !
H; i
These mass
(i.e. assumin
In practice,

therefore ne
conditions ex

Z78XqV’NXHi

is the nominal mass flow rate (kg/h) obtained under reference conditions-(dry gas, 1

01,325 kPa);

Is the nominal volume flow rate (m3/h) obtained under reference eonditions (dry gas, 1

| 01,325 kPa);
5 the inferior calorific value of the gas in MJ/kg [Equation (7)],0t in'MJ/m3.

and volume flow rates correspond to a measurement and)flow of gas under reference cond
O the gas to be dry at 15 °C and under 101,325 kPa pressure).

the values obtained during the tests do not cekrespond to these reference conditions.
bd to be corrected to the values that would‘@actually have been obtained had the refe
isted during the tests.

When the defermination is made by weight (LPG), the corrected mass rate, g, o, is given by Equation (8)
101,325+ p _27315+ty «d
Umo = qm P X T
Pat + P 288,15 d
When the determination is made frem the volume flow rate, gy, (, the correction formula shown in Equati
is used:
101,325+ p{ Par t P 288,15 d
Avo =V X X -
' 101325' 101,325 27315+ty d,

The correcte

i mass rate, g, is then calculated using Equation (10):

qm’O 21226XV0 xd

where
Om

Qv
tg);

Pat

54

is the mass flow rate obtained under test conditions;

is the atmospheric pressure (kPa);

is the gas pressure measured at the meter (kPa);

(6)

(7)

tions

They
ence

(8)

n (9)

(9)

(10)

is the volume flow rate obtained under test conditions (measured at pressure p,; + p and temperature
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g is the temperature of the gas measured at the meter (°C);

d isthe density of the dry gas relative to dry air;

d

. is the density of the dry reference gas relative to dry air.

For reference and flame-lift limit gases in Europe and Japan, the specific requirements respectively given in

norm

5.8

ative Annexes H and | apply.

Electrical safety

Exan||ination of the electrical equipment and burner connections as specified in 4.3.2.2.1 shall'h

visua

The
432

The
mear

6 |

6.1

lly, by functional test or by measurement.

purner manufacturer shall provide a detailed declaration of conformity showing that the reg
2.1 have been fulfilled.

blectrical connections for, and correct integration of, the individual components shall be
s of the electrical wiring diagram provided by the manufacturer.

Marking, labelling and packaging

General

The burner, its packaging and other relevant components'shall be marked with the information s

6.3 a

6.2

Each
case

a) I
b) 4
c) t
d) |

e) I
!

hd 6.5.

Data plate

burner shall have fitted in a visiblepesition after installation — but not after the removal
— a data plate stating in indelible characters and as a minimum the following:

ame, address and/or the trade-mark of the manufacturer;

erial number and year.of manufacture (coded);
rade name under whieh the burner is presented for testing;
ne-conveyed/gas type;

ominal heat' input expressed in kilowatts (kW) and, where necessary, the fuel consumption
er hour(ka/h);

e carried out

uirements of

bxamined by

ecified in 6.2,

Df part of the

in kilograms

d in kilowatts

f

pf-range-rated burners, the maximum nominal and minimum nominal heat inputs expresse

(KW},

g) supply pressure or pressure range which can be used;

h) electrical supply type (i.e. direct or alternating) and voltage;

i)  burner power consumption.
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6.3 Other

The burner s

markings

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

“This burner shall be installed in accordance with the rules in force and used only in a sufficiently
well-ventilated space. Consult the instructions before installation and use of this burner.”

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 switchqg

Provision sh
pressure in g

6.4 Instru
operation
The burner
installation, g
a) thatthe
b) appropri
c) thateac

personn
d) that all

mechan
e) a declal

foreseed
f)  informat

exchand
g) aboutth
The installati
and a declar
volatile lock-
A commissio

The measurd

doffandthe gas suppty isofated beforeany servicing operationmis carriedout:

bll be made on the burner or the data plate for marking the appliance category and thgq
ccordance with 4.4.9.

ctions for application, installation, adjustment, commissioning, praintenance 4

shall be accompanied by instructions giving information regarding” its correct applic
djustment, commissioning, maintenance and operation, such as the following:

burner shall be commissioned prior to automatic operation;
ate warning notes shall be included in the instructions;

N burner shall only be installed, set-up, adjusted andsmaintained by suitably trained and ce

B

gas line components shall be assembled\'and mounted without bending, torque or
cal or thermal stress;

ation as to which measures shall.:be ‘taken to minimize the risk of accident throughou
ble lifetime of the burner and its safety equipment;

on on the wear of parts and:.the adequate changing/lifetime periods in which they have
ed to incorporate adequate\safety margins;

e application of firing aggressive gases.

pn instructions shall indicate how to connect external safety limiters to the burner control sy
ation shall be-included as to whether the burner will go only to a safety shut-down or to &
hut.

hing report showing on site measured data noted by qualified and trained technicians is req
d data values shall be available on site and shall include, as a minimum, the following:

b gas

hnd

ation,

tified

other

t the

o be

stem

non-

lired.

a) line-con
b)
<)
d)
e)
f)
9)

supply g

56

Wobbe index (calorific value);
volumetric gas flow rate;
minimum and maximum heat output rates;

start gas rate;

as pressure;

adjustment gas pressure;
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h) CO and CO, percentage (or O, percentage) content of the flue gases;

i)

Dot

combustion air temperature;

lue gas temperature.

All documents shall show a date of issue.

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

A simplified electrical connection diagram shall be made available for display at or near the electrical junction

box. Fre-gas-typessutabletforthe burrershallalse-bestated:

The jnstallation 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, diagram| connection
dimepsions). In addition, details shall be included on the gas supply connection for the-burner (e.g. the burner
head| inlet pressure, pressure monitoring and adjustment pressure).

In addition, where the burner has been designed for operation in a combustion chamber whos¢ dimensions
are gignificantly different from those of the test flame tube then this shalhbe indicated in the installation
instryctions.

The ¢

The

ommissioning instructions shall describe the method to be uset\fer determining the start ga

bperating instructions shall provide information on the mede of use of monitoring deviceq

burngr. The operating instructions shall also contain details of.the measures to be taken in the e

or an

Cong
made

The
conv

supp

6.5

emergency.

ise instructions for the user concerning the procedure for start-up and shut-down of the bu
available for display at or near the burner.

manufacturer's instructions shall provide. technical information on the procedures to be fg

prting a burner and its equipment frem-one type of gas to another gas (e.g. from propane t
y) and/or to adapt for different gas\supply pressures.

Marking on the packaging

The minimum information_shown on the packaging shall be the type of gas in relation to the gas

whic
No o
state
coun

In ad

the burner has been adjusted.

of adjustment:of the burner and corresponding burner category or categories and the dire
ries of destination.

Hitioh, the burner packaging shall carry a label indelibly marked with

5 rate.
fitted to the
ent of a fault

rner shall be

llowed when
b natural gas

pressure for

her information‘shall be included on the package if this could lead to confusion with regard {o the current

ct country or

This burner shall be Installed in accordance with the rules In force, and used only In

well-ventilated space. Consult the instructions before installation and use of this burner.”
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Annex A
(informative)

Determination of combustion characteristics — Carbon monoxide and

nitrogen oxides and conversion factors

A.1 CO cq

For multi-stal

heat input stated by the manufacturer.

Modulating burners are tested at the nominal heat input and the minimum heat input givenchy-the controls.
A representative dry sample of the combustion products is taken when the burner/has reached th
equilibrium.
The CO content of the dry, air-free combustion products is given by Equation{A.1):
fco,n
Qco =1408x feom ——
CO,,M
where
Qco is the CO content in mg/kWh, referring to the‘energy input;
fco,n |is the maximum possible carbon dioxide content as a percentage by volume of the ai

" " 1 T rd 1 2 I\ A gl
Mert, CalCulationt moT T/ 1o THY /K vvTI

pe or modulating burners, the tests are carried out at the nominal heat input and the min

combustion products;

mum

ermal

(A.1)

r-free

fcom | is the measured concentratin;expressed in mi/m? by volume of carbon monoxide in the sgmple
taken during the combustion)test;
fCOZ,M is the measured concentration, expressed as a percentage by volume of carbon dioxide in the
sample taken during_the combustion test.
The CO content in mg/kWh) referring to the energy input, may also be calculated by using Equation (A.2)
21
Qco =3 x fcomx108 (A2)
1-1_ foz‘M
where fq_\, [STe Measured concenration, expressed as a percentage by voiume, of oxygen i the sample

taken dufing

the combustion test.

The use of Equation (A.2) is recommended where it gives greater accuracy than Equation (A.1), which is
based on the CO, content.

58

© 1SO 2010 — All rights re

served


https://standardsiso.com/api/?name=a3f705065d2d8977a80a4709e7f54c6c

ISO 22967:2010(E)

A.2 NO, content, calculation from ml/m3 into mg/kWh

The NO, content of the dry, air-free combustion products is given by Equation (A.3):

21 VA th,tr,min
Qno, = fno, M [M} 2,056 [H—I] (A.3)
where
Quo is the NO, emission in mg/kWh, referring to the energy input;
fno, M is the measured NO, emission in ml/m3, volumetric;
fOZ’M is the measured concentration, expressed as a percentage by voliume, of dxygen in the

sample taken during the combustion test;
2,056 is the NO,, density in kg/m3;
A thtr.mn IS the theoretical reference flue gas volume, dry, in m3/ms;

i

i is the inferior calorific value in kWh/m3 (referring t045 °C and 101,3 kPa).

Refefence values, e.g. for natural gas (100 % CH,):

i

i is 9,968 kKWh/m3;
Athtr min 1S 8,52 m3m3,

NOTH For calculation, the reference values orthe real values of the used line-conveyed gas can be applied.

A.3 |Correction for the influence of combustion air temperature and humidity on NOy
emigsions

Equation (A.4) should be usedto correct the influence of combustion air temperature and humidity on Qyox
emisgions from burners tareference conditions (10 g/kg for humidity and 20 °C for temperature):

o, SO 10)+[0.85(20-T A4
= e -10)+[0, - :
RNO R = QoS | 72 0,02(hy; —10) (hy —10) +[0,85( ml (A.4)
wherg
Oror—isthe-vatue-ef- Qo —torrectedtothereference—eonditions{(36-afkgforhumidity-and 20 °C for
" temperature). QNOX’FE is expressed in mg/kWh;
Quno, s the calculated NO, content in mg/kWh, measured at hy and Ty;
'y is humidity during the measurement of fy \; in g/kg;
Twm is the temperature during the measurement of fyg \; in °C.

If the ambient conditions differ from the values given in 5.1.3.5 a) to c), regional experiences for corrections
have to be taken into account. Nevertheless, the conditions have to be within the range given in 5.1.3.5.
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A.4 NO, mean value for evaluating the NO, classes

Determination of the arithmetical NO, mean value of the working diagram is given by Equation (A.5):

n

n Q i
PNO, M = Z[MJ (A.5)
i-1

where

PNO M is the arithmetical mean value in mg/kWh of the corrected nitrogen emission in the working
diagram;

Qno, R Isthe corrected NO, concentration at the points i = 1 ... nin the working diagram;

n is the number of points in the working diagram.

A.5 CO, qontent

The values, &s a percentage by volume, of fCOZ’Nfor the typical line-conveyed gases are given in Table|A.1.

Table A.1 — fCOZ,N values of typical line-cenveyed gases

Gas designation Town gas Natural gas LPG
fco,,n % volume 7.6 11,8 14,0
NOTE For further data, see fuel supplier's\specifications.

A.6 Other|conversion factors for emissions, calculated from ml/m3 into mg/m3 at|O,
reference|gas conditions

See Equations (A.6) and (A.7):

Qno. =l fno.m X 2.056.% [m} (A.6)
X x 21-fo ,m
Qco = fcof X 125x [MJ (A7)
‘ 21-fo oM
where
Quo. s the calculated NO, content in mg/m3 at 3 % O, in dry flue gas, calculated as NO;

Qco s the calculated carbon monoxide content in mg/m3 at 3 % O, in dry flue gas;
fozyref is the O, reference gas condition (3 % oxygen in dry flue gas);

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

2,056 is the density of NO, (kg/m3);

1,25 s the density of CO (kg/m3).
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Annex B
(informative)

Examples of control box sequencing
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Annex C
(informative)

Tests

Supplementary testing

components of the burner on its conformity to standards.

With

concern the adjustment of type-tested burners to a particular appliance to allow forthe effects o
comBustion chamber and the operation of the appliance as a whole. This assumes that modificati
supply, air compression, jet systems, mixing device and gas/air ratio control(device will be nec
meagures are only permissible if

a)
b)
<)
d)

e)

f)

C.2
The
a)

b)

The

ey are carried out by properly qualified personnel,
Iame stability is maintained,

Mo increase in burner rating results,

¢riteria of relevance to safety are not affected,

¢ombustion characteristics such as CO and CO> content remain within the permitted limits, a

the notified body is provided with documentation of successful completion of the work by w

Drawing review
manufacturer may request a drawing review if
¢hanges or supplements have been made to the burner design compared to the previous des

gas burnersof different input stages of the same construction have been manufa]
manufacturer, but proof of conformity with the standard has only been supplied for individual

pxtent 'of the drawing review depends on whether the changes resulting from a) or b) abj

of the measurements made (additionalkmeasurements could be required by the notified body).

lementary testing is carried out in order to assess the effect of any subsequently attachecli or modified

the consent of the notified body, a supplementary test can be dispensed with if the, modificagjons involved

the fuel, the
pns to the air
bssary. Such

nd

hy of records

ign, or

ctured by a
nput stages.

ove have an

effect. onmeeting the requirements of this International Standard.

Gas burners having been successfully tested on the basis of a drawing review are regarded as being in
accordance with the standard.
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C.3 Individual test and inspection

If in order to check conformity to standards the burner manufacturer or a public authority requests testing of an
individual, or individually manufactured, gas burner as a substitute for type testing, this individual test or
individual inspection is carried out with the appropriate appliance or within the framework of the inspection of
the complete installation. For testing purposes, the appliance equipped with the burner to be tested is
regarded as a test rig.

The requirements for testing the burner are as follows:

proof that the equipment meets the requirements of this International Standard;

functionJiI testing of all safety equipment;

a)

b)

c) testingg

d) proving

e) proving
of the H
excessiy

f)  proof thg

g) proof of
maximu

C.4 Test

A test report
the nature off
the details rg
relating to th

64

f the burner control system according to the requirements of IEC 60730-2-5;

he maximum and minimum burner heat input;

flame stability on burner start-up, at maximum and minimum burner heat input and on alte
eat input with respect to the appropriate combustion chamber pressure — during te
e pressure variations should not occur;

it the required pre-purge and the safety times are observed;

the combustion performance [i.e. CO, (or O,), CO and Qo content] at minimum, noming
M heat input.

eport

should be compiled after testing has been satisfactorily completed. The test report should
the test concerned (e.g. type testing): It should contain a description of the burner togethe
quired and should set out the results of the tests. At the end of the test report, the essentia
b use of the burner should be given.

ation
sting,

| and

show
r with
data
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D.1

Whet

a)

ISO 22967:2010(E)

Annex D
(informative)

Use of alternative gas lines and test documentation

Use of alternative gas trains

e the manufacturer specifies alternative gas lines for use with a particular burner model:

q
q

bach burner type can be treated as a unit and tested in accordance with this International S
an structurally be of defined extent (e.g. up to the connecting flange upstream ofthe gas isg

tandard, and
lating valve);

b) as with any other burner, this burner unit is subject, on being modified, to retesting as specified in the test
procedure;

c) the manufacturer is responsible for measuring the inherent losses due t6the gas lines intended for use in
¢onjunction with the burner and for developing a reproducible method of calculating these values;

d) e selection of gas lines is undertaken by the manufacturer.on the basis of tests carried out by the

anufacturer and are the subject of a test report;

e) e object of such tests is to establish by calculation ‘whether the performance of the purner when
operated in conjunction with a given gas train still li€s within the working diagram as determined by the
test facility.

D.2 |Test documentation

The manufacturer or the applicant provides, at the time of the test, the notified body with two copies of each of

the fgllowing.

a) \Workshop drawings, dated @nd duly signed: the drawings are executed with the relevant sectional views
g0 that a clear picture is\obtained of the construction of the burner and its principal components. An
overall drawing of the_init is also provided.

b) A description of the’burner together with, where applicable, details of the components usedl, the design
and constructiony including information with regard to installation, maintenance, heat ipput ranges,
¢onnection methods and burner pressure ranges.

c) A declaration by the manufacturer that the electrical components and their assembly satisfy the electrical

egulations in force in the country or countries of destination.

d) Astatementofthetype number or designation of theburmer:

e) Information on the materials used (if applicable, from a parts list).

f) A statement of the type of gas and burner inlet pressure for which the burner is intended.

g) Information on the electrical connection data of the burner.

h) Instructions for the installation, adjustment and operation of the burner, together with diagrams illustrating

the switching, wiring and functional operation.

For individual testing or an individual inspection, the notified body can also be supplied, in addition to the listed

test

documentation, with a wiring diagram and description of the whole installation.
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Annex E
(informative)

Air-proving device check

The operation of the air-proving device is checked alternatively at the lowest or highest input. The air pressure
can be changed by

— changing the motor speed,
— closing the air damper, closing the air inlet openings, or
— other mgans.

A non-volatile lock-out occurs before a CO content of 2 000 ml/m3 air-free/dry is reached in the burner
operating stdge.

During the test on the flame tube the mode of operation of the air-proving device should be checked in
reference to[the burner design. Installation influences (e.g. flue installation, boiler, installation room pr air
supply) on thie air-proving device and its adjustment have to be taken intalaccount during operation.
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F.1

ISO 229

Annex F
(informative)

Additional recommendations for specific applications

General

67:2010(E)

Conformity with the requirements of this International Standard does not guarantee a burner\will be suitable

for a

Its s

F.2

If an

comhustion air should not exceed 50 K above the ambient temperature.

If an

a)

b)

c)

Pre-heating of combustion air can limit the working diagram.

F.3
Mod
start
F.4

The

particular application.

Preheating of the combustion air

ISO 22967-conformant burner is operated with preheated combustion air, then the tempe

SO 22967-conformant burner is used within the limits givep above, then

e surface temperatures of knobs and levers intendéd to be manipulated should not exceeq
mperature by more than the values given in 4.4.2,3,

or supplier, and

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

Continuous working of the air ventilator

ifications are necessary for the air-proving device to make it possible to check the no-flow
-up (see 4.3.8).

Variable excess of combustion air

nitability and conformity for a particular application, and any local statutory requirements, should be
assessed.

rature of the

the ambient

the components should not exceed the maximum temperatures declared by the component manufacturer

state prior to

equireents giverm i T able 8are not mandatory for tS©-22967-conformant gas burmers at

high ratings.

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

F.5

Burner with start gas flame

For burners with start gas flame it should be guaranteed that under all operation conditions of the main burner,
the burner with start gas flame can ignite the main burner.

Otherwise, separate flame sensors to supervise the start gas flame and main flame should be fitted. The main
flame sensor should be so positioned that it cannot in any circumstances detect the start gas flame.
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F.6 Air filtering
In a dusty environment it can be necessary to filter the inlet combustion air.

Thus the function of the air-proving device may be impacted (see 4.3.8).
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Annex G
(normative)

Requirements specific to the USA

eral

Only
been
stand

The
requi

Nor

For the purposes of this annex, the following normative references-apply.

ANSI
ANSI
ANSI
NEM
UL 3
UL 2

UL 7

Req

G.4.9

Replaces 4¢2.6:

those provisions of this International Standard that are affected by requirements specific, to't
identified in this annex, numbered correspondingly to the respective subclauses in thexmai
ard.

'equirements of this annex shall ensure a level of safety at least equivalent/to that pro
fements in the main body of this International Standard.

mative references

ASME B1.20.1, Pipe Threads, General Purpose (Inch)

ASME B16.1, Cast Iron Pipe Flanges and Flanged:Eittings, Class 25, 125, 250, and 800
UL 1998, Standard for Software in Programmable Components

A 250, Enclosures for Electrical Equipment:(1000 Volts Maximum)

Y2, Primary Safety Controls for Gas='and Oil-Fired Appliances

D6, Oil Burners

P5, Commercial-IndustriahGas Heating Equipment

Uirements

.6 Connections

he USA have
h body of the

vided by the

The 1
taper

a) t

i . tte—desi . - SHAS S6—frrat
(NPT

hose with inlet gas pressure-tight joints made on the threads;

| pipe thread

b) those within the burner with pressure-tight joints made on the threads that are not loosened for
maintenance;

c) connections for parts that are not frequently dismantled and refitted.

Connections which have to be loosened for maintenance purposes shall be designed in accordance with

ANSI

©1SO

/ASME B.1.20.1 [nominal pipe size (NPS)].
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Flanges are required to be constructed in accordance with the dimensional specifications for Class 125 cast
iron flanges given in ANSI/ASME B16.1.

G.4.3.5.3 Filter/strainer
Additional to 4.3.5.3:

A sediment trap may be used as an alternative to a filter or a strainer.

G.4.3.5.4 Gas pressure regulator

Additional to}4.3.5.4, paragraph 6, a) and b):

Two overpregsure protection devices (OPDs) in series shall be used. One OPD shall be a service regulator or
line pressure| regulator. The other shall be any one of the following:

a) a spring-loaded relief device fully capable of relieving the outlet pressure~and preventing an
over-preissurization of the downstream gas piping;

b) an autornatic shut-off device that requires manual reset to open, which shuts off the gas pressure fo the
downstréam piping;

c) a seconf service or line pressure regulator installed downstream gf the main service or line pregsure
regulator.

Replaces 4.3.5.4, paragraph 8:
If an automatic shut-off device is used as an overpressure protection device, the high gas pressure shut-off

valve shall ¢lose before the operational overpressure valde of the downstream gas line components is
exceeded.

G.4.3.5.8 |Automatic safety shut-off valves
Replaces 4.3.5.8:
A burner having an input less than or equal to 5,000,000 Btu/hr (1 465 356 W):

a) shall belequipped with two_safety shut-off valves in series, which may be in a single valve body, of one
safety shut-off valve with aproof of closure interlock function;

b) shall haye a pilot burnerequipped with at least one safety shut-off valve.

A burner haying an-input greater than 5,000,000 Btu/hr (1 465 356 W) and less than 12,500,000 Btu/hr
(3663 389 W):

~—

h"b H Al o+ £+ bt off 1 H H ot | + £+l £fo it it off |
C) shal € egtppet Wit two—Sarety Snutrom varvesStSefteSantateast ot orthe—Sarety - Snut=omvalves

shall incorporate a proof of closure interlock function;
d) shall have a pilot burner equipped with at least one safety shut-off valve.
For a burner having an input of 12,500,000 Btu/hr (3 663 389 W) or greater, the main burner and pilot burner
shall each be equipped with two safety shut-off valves in series, with proof of closure interlock function, and
either an automatic vent valve shall be provided between the two safety shut-off valves or the two safety
shut-off valves shall be supervised by a valve-proving system.

Modifies Table 1:

Operation without pre-purge shall not be permitted.
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