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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documend may be the
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.bée“in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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5 document was prepared by Technical Conpmiittee ISO/TC 161, Controls and protective
and/or oil.

5 second edition cancels and replacesithe first edition (ISO 23551-9:2015), which has been
sed.

main changes compared to the previous edition are as follows:

the Foreword, Introductien and Scope has been made consistent with new principles ar
the structure and drafting of ISO and IEC documents;

the structure and\mdmbering of the clauses have been aligned with ISO 23550:2018;
specific regional requirements in European countries have been moved to the main doc
5t of all papts in the ISO 23551 series can be found on the ISO website.

feedback or questions on this document should be directed to the user’s national standa

enance are
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Introduction

This document is designed to be used in combination with ISO 23550. Together with ISO 23550,
document establishes the full requirements as they apply to the product covered by this document.
Where needed, this document adapts ISO 23550 by stating in the corresponding clause:

— “with the following modification”;

— “with the following addition”;

this

— “is replaced by the following”; or
— “is not|applicable”.

In order tq identify specific requirements that are particular to this document, that aré not alre
covered by ISO 23550, this document can contain clauses or subclauses that are/additional to
structure ¢f ISO 23550. These subclauses are indicated by the introductory senténce: “Subclause
Annex) spdcific to this document.”

To ensure|global relevance of this document, the differing requirements.resulting from pract
experience and installation practices in various regions of the world havetheen taken into account.
variations jn basic infrastructure associated with gas and/or oil contrgls and appliances have also b

ady
the
(or

ical
The
een

recognized, some of which are addressed in Annexes F, G and H. This’document intends to provi¢le a

basic framg¢work of requirements that recognize these differences.
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INTERNATIONAL STANDARD

ISO 23551-9:2022(E)

Safety and control devices for gas burners and gas-burning
appliances — Particular requirements —

Part 9:
Mechanical gas thermostats

1
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Scope

5 document specifies safety, construction, performance and testing requirements for 1
thermostat intended for use with gas burners and gas burning applianceshereafter ref]
rmostats”.

5 document applies to mechanical gas thermostats of nominal connéction sizes up to an
50 with declared maximum inlet pressures up to and including.50 kPa, for use with n

5 document applies to mechanical thermostats:

controlling the gas flow directly or indirectly through an integral gas valve, and wh
require external electrical energy for their operation;

used on gas appliances where the thermostat isinot directly exposed to the outdoor en
and

which are intended for operating control functions.

5 document covers type testing only:

Normative references

following documents are Teferred to in the text in such a way that some or all of th
stitutes requirementsyof this document. For dated references, only the edition cited 4
ated references, thie-latest edition of the referenced document (including any amendmen

23550:2018,4<Safety and control devices for gas and/or oil burners and appliances
lirements

Terins and definitions

For

mechanical
erred to as

1 including
atural gas,
te gases.

ich do not

vironment;

Pir content
pplies. For
[s) applies.

— General

the pUrposes ofthis r‘]nr‘nmﬂnf, theterms and definitions givnn inIS0 23550 and the follo

ving apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

3.1

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

mechanical thermostat
thermostat which controls the temperature by adjusting the flow rate accordingly to the temperature
of the thermal sensing element (3.11) without any external energy, such that the temperature remains
within defined limits

©IS
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3.2

adjustable thermostat

mechanical thermostat (3.1) in which the temperature set-point (3.15) can be adjusted by the user to
anywhere between minimum and maximum values

3.3

fixed setting thermostat

mechanical thermostat (3.1) that has a pre-set fixed operating temperature which cannot be adjusted by
the user

3.4

snap-acting thermostat
mechanical thermostat (3.1) with only two positions for the flow rate, i.e. “full on-off”, “full on-fed{ced
rate” or “rgduced rate-off”

3.5
modulating thermostat
mechanical thermostat (3.1) which controls the flow rate in accordance with a,pyedetermined and
continuouq function of the temperature of the thermal sensing element (3.11)

3.6
modulating thermostat
mechanicalthermostat (3.1) thatincorporates an on-off action and whichacts as a snap-acting thermoystat
(3.4) betwgen the closed and reduced positions and as a modulating thermostat (3.5) between|the
reduced arld full-on positions

3.7
thermostgt closure member
movable pgrt of the thermostat which opens and closes the gas way and/or varies the flow rate

3.8
pre-setting device
device for adjusting an operating condition only‘by an authorized person

Note 1 to efptry: It can be fixed or variable, e,g~when it is the gas flow that is adjustable, either an orifice o an
adjusting sgrew can be used.

39
fixed bypass
non-adjustpble pre-setting devie¢(3.8) for fixing the minimum gas flow through a thermostat

3.10
bypass adjusting deyice
screw adjustment ox¥an exchangeable orifice, that fixes the minimum gas flow rate through |the
thermostat, and which is accessible only by the use of tools

3.11
thermal sensingelement
partofathermostat which is directly acted upon by temperature changes of the medium to be controlled
or to be supervised, and which, through physical change thus produced, originates the motion directly
or indirectly controlling the action of the closure member

3.12

operating curve

graphical representation of the flow rate as a function of the thermal sensing element (3.11) temperature
at a given temperature set-point (3.15) and at a constant inlet pressure

3.13

backlash

difference of position of the adjusting knob (3.14) when it is moved in both directions to obtain the same
flow rate at a constant thermal sensing element temperature

2 © IS0 2022 - All rights reserved
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3.14

adjusting knob

adjusting spindle

adjusting dial

part of the thermostat used to select the temperature set-point (3.15)

3.15

temperature set-point

any value selected within the temperature range at which the controlled temperature should be
maintained

bans of the

t set to the

ow rate, at

e action of

calibration-reference point
dial setting at which a control is calibrated for agreement between dial indication and sensing element
tenperature

3.24

maximum operating position

highest dial marking temperature for heating thermostats or the lowest dial marking temperature for
refrigeration thermostats

4 C(Classification

4.1 Classes of controls

[SO 23550:2018, 4.1, is not applicable.

©1S0 2022 - All rights reserved 3
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4.2 Groups of controls

Shall be in

accordance with ISO 23550:2018, 4.2.

4.3 Types of DC supplied controls

[SO 23550:

2018, 4.3, is not applicable.

4.4 C(Classes of control functions

[SO 235503

204044 - 1. 1.1
U 10 7.7, 15 110U apPpPIItaDIc.

5 Test ¢onditions

Shall be in

accordance with [SO 23550:2018, Clause 5, with the following addition:

Where applicable, the thermostat shall be mounted in an appropriate test fixture and the tgsts

conducted
for the app

6 Const
Specific re

6.1 Gen
Shall be in

6.2 Con

ruction

bral

hccordance with ISO 23550:2018, 6.1.

struction requirements

6.2.1 Appearance

Shall be in

6.2.2 Ho
Shall be in

6.2.3 Br
ISO 235503

6.24 Ve

hccordance ISO 23550:2018;.6:2.1.

les

ccordance with-AS0°23550:2018, 6.2.2.

pather holes

2018, 6:2.3 is not applicable.

htlimiter

bional requirements shall be as specified in Annex G.

with the thermal sensing element immersed in the intended medium, (€.g. water, oil or [air)
lication, as specified in the installation and operation instructionst

[SO 23550:

2018, 6.2.4 is not applicable.

6.2.5 Screwed fastenings

Shall be in

accordance with ISO 23550:2018, 6.2.5.

6.2.6 Moving parts

Shall be in

accordance with ISO 23550:2018, 6.2.6.

© IS0 2022 - All rights reserved
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6.2.7 Sealing caps
Shall be in accordance with ISO 23550:2018, 6.2.7.

6.2.8 Dismantling and reassembling for servicing and/or adjustment for controls
Shall be in accordance with ISO 23550:2018, 6.2.8, with the following addition.

If, in accordance with the manufacturer's instructions the thermostat can be dismantled for servicing,
such action shall not result in a change in temperature calibration exceeding the declared maximum set

point deviation (see 7.6.1.1).

Suifable means for maintaining all adjustments shall be provided. Lock nuts or adjusting njts held by
springs or compression are considered satisfactory, except where their adjustment can-be accidentally
disturbed.

6.2)9 Auxiliary channels and orifices

Shall be in accordance with ISO 23550:2018, 6.2.9.

6.2]10 Pre-setting device
Shalll be in accordance with ISO 23550:2018, 6.2.10.

6.3| Materials

6.3]1 General material requirements

Shall be in accordance with ISO 23550:2018, 6,31.

6.32 Housing
Shalll be in accordance with ISO 23550:2018, 6.3.2.

6.3]3 Springs providing closing force and sealing force

Shall be in accordance with.ISO 23550:2018, 6.3.3.

6.3/4 Resistanceto corrosion and surface protection

Shall be in accerdance with ISO 23550:2018, 6.3.4.

6.35 Impregnation

Shall*he in accordance with ISO 23550:2018, 6.3.5.

6.3.6 Seals for glands for moving parts

Shall be in accordance with ISO 23550:2018, 6.3.6.

6.3.7 Jointing
Shall be in accordance with ISO 23550:2018, 6.3.7.

6.4 Connections

Shall be in accordance with ISO 23550:2018, 6.4.

© IS0 2022 - All rights reserved 5
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Further requirements for GQC shall be in accordance with Annex D.

6.5 Gas controls employing with electrical components in the gas way

[SO 23550:

2018, 6.5 is not applicable.

6.6 Flow characteristics

Subclause specific to this document.

An adjusta
of a fixed p

When spec
adjusting d

The openir
by snap-ac

Figure 2 sh

The flow rz
and operat

evice for cleaning without changing the calibration temperature set-point.

Lion between the off position and the reduced flow position.

te at the moment of snap-action shall not be less than the value as'specified in the installa
ing instructions.

6.7 Temperature adjustment of adjustable thermostats

Subclause

specific to this document.

6.7.1 Range adjustment

The allowe
applicable,

1oL Lalll + 1 £ rialal 3 43 | 3 raohalll =N tadl
DTC Oy PaSSSITalIT UCSTT Oy THCATTS UT a v Al TaoTC PT T STTITg AT vV ICCUT  STralT o adajasStC oy 1119

re-setting device. Bypass rate adjustments shall be independent of pilot rate adjustment$

ows typical operating curves of a modulating, snap-acting and modulating on-off thermos

d temperature setting range of an adjustable thermostat shall be limited by stops. W}
the operating instructions shall state-the limits in which the temperature setting range 1

ans

N

ified by the manufacturer, it shall be possible to gain access to any fixed bypass or bypass

1g and closing of the thermostat closure member with a total shut-off fun¢tien shall hapjpen

tat.

fion

jere
may

be adjusted using appropriate tools. The temperature setting range stops shall not change on their ¢gwn

accord.

6.7.2 Se

If the adjus
recognizah
are used, h
where high

It shall be
setting the
temperatu

[ point adjustment

igher numbers-shall indicate higher temperatures, except for thermostats for refrigera
er numbersshall indicate lower temperatures.

possible£o)select any temperature set-point over the whole temperature set-point rang

Fes/as'stated in the operating instructions.

ting knob is supplied as part of the thermostat, the marking of its positions shall be eg
le. It shall indicatethe direction in which the temperature is raised or lowered. If numbers

sily

[OI'S

e by

adjusting knob or spindle between the stops within the maximum and minimum ambjent

The tempe

6.7.3

rature set point adjustment means shall not change on its own accord.

Fixed setting thermostat

If provided, the adjustment means of a fixed setting thermostat shall be sealed (e.g. lacquer).

7 Performance

7.1 General

Shall be in

accordance with ISO 23550:2018, 7.1.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=a2d2ccfe02d2192de6235215cc6ae675

ISO 23551-9:2022(E)

7.2 Leak-tightness

7.2

.1 General

Shall be in accordance with ISO 23550:2018, 7.2.1.

7.2
ISO
For

For

7.2

7.2

Shall be in accordance with ISO 23550:2018, 7.2.3.1.

Conversion of pressure loss to leakage rate shall be in accordanege'with Annex C. See also Anij
B fdr information on leak-tightness tests.

7.2

Shalll be in accordance with ISO 23550:2018, 7.2.3.2«

7.2

Shall be in accordance with ISO 23550:2018, 7.2.3.3 with the following addition:

Thi

tenperature setting range and the thermal sensing element is slowly heated (or cooled f

for

incrreased (or decreased for refrigerators) by a value equal to 10 % of the temperature r:

the

The test is carried outin’the direction of gas flow.

7.3
Sha

7.4

.2 Requirements

23550:2018, 7.2.2 is replaced by the following:

3 Test

3.1 General

3.2 Test for external leak-tightness

3.3 Test for internal leak-tightness of controls

5 test applies only to thermostats' with complete shut-off. The knob is set at the m
refrigerators) until the valve‘is closed. The temperature of the thermal sensing elem

'mostat. The thermostat-is then checked for internal leak-tightness.

Torsion afnrd bending

Il be in.aceordance with ISO 23550:2018, 7.3.

Rated flow rate

internal leakage, controls shall not exceed the air rates given in ISO 23550:2018, Table 4 gr 60 cm3/h
whichever is greater.

exes A and

ddle of its
br controls
ent is then
inge of the

7.4.1 General

Sha

11 be in accordance with ISO 23550:2018, 7.4.1.

7.4.2 Requirements

ISO

23550:2018, 7.4.2 is replaced by the following.

The rated flow rate and bypass flow rate shall be measured.

The measured flow rate shall be at least 0,9 times the rated flow rate.

©IS
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For thermostats with a variable preset bypass, the bypass flow rate shall be adjustable over the
whole range. For thermostats with a fixed preset bypass, the bypass flow rate shall remain within the
tolerance limits.

The rated flow rate and the bypass flow rates are stated in the installation and operating instructions.
7.4.3 Test

7.4.3.1 Apparatus

Shall be in pecordancewith 156 235502018, 7431
7.4.3.2 Test procedure
ISO 2355042018, 7.4.3.2, is replaced by the following:

Rated flow rate and by-pass flow rate are taken from the operating curves as indi¢ated in 7.6.5. [The
corrected flow rate and the corrected rated bypass flow rate in accordance with‘7.4.3.3 shall confprm
with the rdquirements of 7.4.2.

7.4.3.3 (onversion of air flow rate

Shall be infaccordance with ISO 23550:2018, 7.4.3.3.

7.5 Durability

Shall be in pccordance with ISO 23550:2018, 7.5. Requirements resistance to lubricants and gas shall be
as specifiefl in Annex E.

7.6 Fungtional requirements
Subclause $pecific to this document.

[SO 2355042018, 7.6 is replaced by the fellowing.
7.6.1 Calibration temperature(set-point

7.6.1.1 Requirement

The deviation of the ealibration temperature set-point at constant ambient temperature shall [not
exceed the|value as stated in the operating instructions.

7.6.1.2 Test for-calibration temperature set-point

With the blady _at the temperature of (70 + 7) °C the ndjnc‘ring knob is set to the paosition and inlthe
direction indicated by the manufacturer for calibration. The operating characteristic of the thermostat
is drawn in accordance with 7.6.5.2.

7.6.2 Backlash

7.6.2.1 Requirement

For modulating thermostats, the backlash shall not exceed 5 % of the angular movement of the setting
point adjustment range of the thermostat.

8 © IS0 2022 - All rights reserved
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7.6.2.2 Test for backlash

The thermal sensing element is held at a constant temperature equal to the middle of the temperature
range.

The thermostat is supplied with air at 2 kPa. The pressure difference with all the thermostat closure
members in the fully open position is adjusted to 250 Pa.

During the test, the body of the thermostat is maintained at a constant ambient temperature
within +1 °C.

Tur
obt
set
obt
twg

7.6

7.6

Thd
pro

7.6

The
ope

Dur

The
The
0,5

mirn

from the temperature at which.¢losure occurred up to the moment of snap-action.

For

7.6

7.6

The
maj

I t}lC 1a115c: apiudlc fl UIIl tllC lllillilllulll tCllllJCl atulc DCt‘lJUill‘l: uuti} t}lC Lcllill)l CltiUll f
hined and record this position. Continue to turn the range spindle to the maximum te
point and then turn the spindle back again to the position at which the calibration f
hined. Record this position. Measure the backlash which is the angular difference bety
positions.

3 Opening of a snap-acting thermostat with a closed position

3.1 Requirement

total leakage of a snap-acting thermostat or of a modulating on*off thermostat during t
cedure up to the point of snap-action shall not exceed 1 dm3\0f air.

3.2 Test for opening of a snap-acting thermostat with a closed position

thermostat is supplied with air at 2 kPa. The préssure difference with all the valves
n position is adjusted to 250 Pa.

ing the test, the body of the thermostat is.held at a constant ambient temperature within

thermostat is set at the calibration temperature set-point as stated in the operating in
thermal sensing element is immerSed in a bath, the temperature of which is increased
°C/min until the closure membeér)is closed. The temperature is then lowered at the rat
until the thermostat snaps open. During the lowering of the temperature the total flow is

a refrigeration thermastat, the above temperature changes are reversed.
4 Opening pressure and closing pressure for thermostats with a closed position

4.1 Requirement

thermostat shall be capable of opening and closing between the minimum and 1,2
kKimtum inlet pressure as specified in 10.1, but at least against a maximum pressure of 5 k

ow rate is
mperature
ow rate is
wveen these

he opening

n the fully

+1°C.

structions.
At a rate of
p of 0,5 °C/
measured

times the
Pa.

7.6.4.2 Test for opening pressure and closing pressure for thermostats with a closed position

Using the equipment as shown in Figure 1, pressure equal to 1,2 times the maximum inlet pressure, but
at least 5 kPa, is supplied to the inlet of the thermostat. The pressure drop, with the valve in the fully
open position, is adjusted to 250 Pa. Check that the valve opens and closes at a temperature change of
the thermal sensing element. For nominal sizes and internal diameters, see Table 1.

7.6.5 Operating characteristic of the thermostat

7.6.5.1 Requirement

A thermostat shall maintain the temperature range and tolerances, temperature differential and/or the
modulation band as specified in the installation and operation instructions.
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7.6.5.2 Test for operating characteristic of the thermostat

The test shall be carried out using air at an inlet pressure of 2 kPa. The thermostat shall be connected in
the test equipment as indicated in Figure 1. For nominal sizes and internal diameters, see Table 1.

With the closure member(s) in the open position, the pressure difference is adjusted to 250 Pa by
actuating valve No. Eight flow rate control. There shall be no further modification to this adjustment
during the tests described in this subclause. The flow rate is then compared to the rated flow rate.

With the thermostat closure member of the modulating thermostat closed, the bypass, if provided, is
adjusted to 20 % of the maximum flow rate or to a different value if declared by the manufacturer and it
shall not b readjusted during the test.

As shown [in Figure 2, curves of thermostat flow rate versus temperature are plotted at(both|the
minimum and maximum temperature set-points, first with falling temperature, and then,with rising
temperatufe. The curve will also be plotted for the calibration temperature set-point if it-is different
from the nlinimum or maximum. In this case, the setting is obtained by turning as indicated in 7.6.1.2.

10 © IS0 2022 - All rights reserved
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Figure 1 — Thermostat test apparatus
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Table 1 — Nominal size and Internal diameter

Nominal size

Internal diameter

DN mm
6 6
9
10 13
15 16
20 22
25 28
32 35
40 41
50 52

12
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Key
X thermal sensing element temperature, in °C
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1 temyperature range, in °C
2 by-pass flow rate, in %

Xo1 K modulating band, in °C

Ugq1) Ugqp temperature differential, in °C

A bypass flow rate
B rated flow rate

Figure 2 — Typical operating characteristics of a thermostat over a range of temperature set-
point adjustments

For each temperature set-point, the flow rate is given as a percentage of the maximum flow rate
measured at that set-point (i.e. the maximum flow rate may be higher at higher temperature set-points).
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In the modulating band or temperature differential, the thermal sensing element temperature is
changed at a maximum rate of 1 °C/min.

To determine the modulating band, a straight line is drawn through the two points on the curve
corresponding to the 75 % and 25 % of the rated flow rate, and shall extend from the bypass flow rate A
up to the rated flow rate B [see Figure 2 a) and Figure 2 c)].

The modulating band, X),, is the temperature difference between A and B [see Figure 2 a) and Figure 2 c]].

The temperature differential, U g4, for a snap-acting thermostat is shown in Figure 2 b).

7.6.6 Ambient temperature range of the body

7.6.6.1 Requirement

The variat the

thermosta

on of the calibration temperature set-point due to temperature variation at the body of]
shall not exceed the maximum value as declared by the manufacturer.

7.6.6.2 Test for ambient temperature range of the body

After the t
(60 2)°C

Any chang
reached.

7.6.7 Efflect of storage and transport temperatures

pst in 7.6.1.2, the body of the thermostat is placed in a thermostatically controlled ove
or at the maximum temperature as stated in the operating instructions, whichever is hig

b of calibration is measured in accordance with 7.6.1.2, whén thermal equilibrium has b

h at
her.

een

7.6.7.1 Requirement

The thermpstat shall withstand an ambient temperature range of -15 °C to +60 °C or wider limits if
declared by the manufacturer and stay within-drift tolerances as stated in the operating instructipns.
The ambient temperature range for space¢ heating and refrigeration thermostats shall be -15 °C to
+50 °C or wider limits if declared by the manufacturer.

7.6.7.2 Test for effect of storage and transport temperatures

The thermpstat, including capillary and thermal sensing element, is maintained at the minimum pnd
then maxithum temperature.a$specified in 7.6.7.1 for 2 h.

After retufning to ambieiit temperature, any change of calibration is measured in accordance with
7.6.1.2.

7.6.8 Thermaloverload of the thermal sensing element

7.6.8.1 Requirement

The thermal sensing element shall withstand an overload temperature equal to its maximum operating
temperature plus 15 % of the temperature range or 25 °C, whichever is greater, and the thermostat
shall stay within the drift tolerances as stated in the installation and operating instructions.

The exceptions are as given in Table 2.

7.6.8.2 Test for thermal overload of the thermal sensing element

During the test, the thermostat is adjusted to the maximum temperature set-point. The thermal sensing
element is placed for 1 h at the maximum overload temperature given in 7.6.8.1, with the body of the
thermostat at room temperature.

14
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Any change of calibration is measured in accordance with 7.6.1.2.

Table 2 — Exceptions for thermal overload

L Thermal sensing element overload
Application
temperature
Water heating 110 °C ) ) )
- or greater if stated in the installa-
Independent space heatingand |5 o tion and operating instructions
refrigerators

hall not be

10 % and

VS opening
maximum

ers and

body of the

ostatically
ith 72.6.1.2,
creased to

7.6]9 Operating torque of the thermostat set-point adjuster

7.6]9.1 Requirement

The torque required to turn the adjusting knob (or spindle) from and to the cloged position
gregter than 0,5 Nm.

7.6{9.2 Test for operating torque of the thermostat set-point adjuster

The operating torque is measured with an appropriate torque metef, having an accuracy of
at ap operating speed of 1,5 rad/s.

The operating torque is measured at a thermal sensing element temperature which alloy
and closing of the closure member(s). Each test consists of'five measurements of torque. The
recprded torque value is used.

7.6{10 Effect of high ambient temperature on performance of thermostats for top burr
griddles

7.6{10.1 Requirement

The variation of the calibration temiperature set-point due to temperature variation at the |
thermostat from 32 °C to 149 °C(90 °F to 300 °F) shall not exceed 8,5 °C (15 °F).

7.6{10.2 Test

The thermostat dial is@et-at 149 °C (300 °F). The body of the thermostat is placed in a thern
controlled chambercatv32 + 2 °C (90 £ 3 °F), the calibration is measured in accordance W
wheén thermal equilibrium has been reached. The temperature of the chamber is then in
149+ 2 °C (300Q.X3 °F). Any change of calibration is measured in accordance with 7.6.1.2, whien thermal

equiilibriumdias been reached.

7.7

Endurance

Sub

7.7.

7.7.

clause specific to this document.
1 Mechanical cycling

1.1 Requirement

The thermostat shall conform with the following requirements before and after the endurance test of
7.71.2:

©IS

7.6.9;

7.6.2;
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7.7.1.2 Test

Each mechanical cycle consists of a movement of the setting means over its complete travel and a return
to its starting point. The rate of cycling is approximately 10 per min.

The testing apparatus shall allow the setting means to operate smoothly and without interfering with

the normal operation of the thermostat and will apply a torque not greater than 0,5 Nm.
Throughot the cycle, the spindle is held in the unlatched position so that the latch-pin is not in conLact
with its gujde.
The total number of cycles, N, is that given in Table 3 in accordance with the declared application or as
stated in the operating instructions if greater than the value given in Table 3.

The thermgstat shall be first cycled with the body at the declared maximum température for N/2 cy¢les,
then with §he body at a temperature of (20 £ 5) °C for N/2 cycles.

Throughout the test, the thermal sensing element shall be held at a temperature approximately equgl to
two-thirds|of the temperature range above the minimum setting.

No additional lubrication or adjustment is permitted during the test.

Table 3 — Number of mechanical cycles
Number of cycles
N
Type of thermostat 'I:hermostats for Notplates and All other thermostats
instantaneotis' water heaters

No tap fitteld 5000 1000

Int'egral tap operated by set-point 30000 5000

adjuster

7.7.2 Thermal cycling

7.7.2.1 Requirement

The thermpstat shall conform with the following requirements before and after the endurance tegt of
7.7.2.2:

— 7.2

— 7.6.1;

— 7.6.5.
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2.2 Test

Each thermal cycle consists of changing the temperature of the thermal sensing element to either side
of T, and returning to its starting temperature.

The adjusting knob is set to the temperature corresponding to T, where T is calculated with

Formula (1):

T,=T,+2/3(T,~T,)

where

)

The

Thd
inst

The

ISO

9
ISO

10

10.
ISO

T,

o is the maximum temperature set-point;

T,

. Isthe minimum temperature set-point.

test is made with air flowing through the thermostat, and at a pressure of-2*kPa.

body shall be maintained at (60 + 2) °C or at a higher temperatuxre‘as stated in the
ructions.

temperature change and number of cycles shall be chosen in such a way that:
for modulating thermostat, the whole of the proportional’hand is used, 10 000 cycles;
for snap-action thermostats, the differential is used, 100 000 cycles;

for combined modulating/snap-action, the preportional band plus the differentiz
10 000 cycles.

Electrical equipment

23550:2018, Clause 8 is not applicable.

Electromagnetic compatibility (EMC)
23550:2018, Clause 9 issnot applicable.
Marking, installation and operating instructions

1 Marking
23550:2018, 10.1 is replaced by the following:

Th

operating

1 is used,

following information, at least, shall be durably marked on the thermostat in a cle

irly visible

position:

a)
b)
‘)
d)
e)
)

manufacturer and/or trademark;
type reference;

maximum inlet pressure in Pa or kPa (see 7.6.4);

ambient temperature range;
group 1 (if applicable);

direction of gas flow (by a cast or embossed arrow);

© IS0 2022 - All rights reserved

17


https://standardsiso.com/api/?name=a2d2ccfe02d2192de6235215cc6ae675

ISO 23551-9:2022(E)

g)
h)

NOTE f) is not necessary, if the thermostat is constructed and intended for only one type of gas
appliance and if incorrect installation is impossible.

date of manufacture (at least year) — may be in code;

when means are provided for the user to vary the temperature setting, such means shall clearly
indicate the direction of movement to increase or decrease the temperature and the minimum
and maximum operating positions. One of the dial graduations shall be located at the calibration
reference point.

Specific regional requirements shall be as specified in Annex G and Annex H.

10.2 Installation and operating instructions

Shall be injaccordance with ISO 23550:2018, 10.2, with the following addition.

Instructions shall include all relevant information on use, installation, operation,and" servicing, in

particular;

a) type reference;

b) numbdr of mechanical cycles (see 7.7.1.2);

c) group [l (if applicable);

d) rated flow rate;

e) ambielt temperature range;

f) mountling position(s);

g) inlet pfessure range in Pa or kPa;

h) gas cohnection(s);

i) gas farpilies for which the thermostat is suitable;

j) the thg¢rmal overload temperature.and the related thermostat drift tolerance (see 7.6.8);

k) conversion to other gas families;

1) the temperature range ahd its tolerances, the temperature differential and the modulation band
(see 7.6.5);

m) minimum flow (see®.6), bypass flow rate or bypass flow rate change (see 7.4);

n) the thdrmostatdrift tolerance due to storage and transport temperature (see 7.6.7);

o) the ca!libration temperature set point and effect of ambient temperature (see 7.6.1 and 7.6.6);

p) notice for installer to consider e.g. condition for up-stream pressure, dirt, corrosion products.

10.3 Warning notice

Shall be in accordance with ISO 23550:2018, 10.3.

18
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Annex A
(informative)

Leak-tightness test — Volumetric method

Shall be in accordance with ISO 23550:2018, Annex A.
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Annex B
(informative)

Leak-tightness test — Pressure-loss method

Shall be in accordance with ISO 23550:2018, Annex B.
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Annex C
(normative)

Conversion of pressure loss into leakage rate

Shall be in accordance with ISO 23550:2018, Annex C.
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