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Foreword
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Introduction

This Internatipnal Standard is intended to instruct the designer of dry-
cleaning maghinery in a systematic manner regarding the relevant
essential safety requirements and to suggest possible solutions
representing the state of the art with respect to safety.

The extent t¢ which hazards are covered is indicated in the scope of
this Internatignal Standard. The manufacturer's attention is drawn to the
fact that |[machinery should comply as appropriate  with
ISO/TR 12100-1 and ISO/TR 12100-2 for hazards which are not covered
by this International Standard.



https://standardsiso.com/api/?name=3b4be40840970f570bb515ca6b90baa2

INTERNAT

IONAL STANDARD ©1SO

ISO 8230:1997(E)

Safety

requirements for dry-cleaning machines using

perchloroethylene

1

This Interrllational Standard is applicable to closed-circuit dry-cleaning machines of all sizes

industrial
skins, usin|

This Intern

machin
open-ci
barrier
ironing
machin
ancillar
water ¢

This Intern
emphasis
abnormal
arising du

the machimpes.

This Interpational Standard applies primarily to machines manufactured after the date of

standard.

It does nof give specific technical advice about:

— pneumatic systems;

— noise;

— hazardg caused by_processing work which may create an explosive atmosphere (e.g. printers
containjing a low=flash solvent);

— machins proeessing loads which may contain “foreign solvents” which could lead to a cha

Scope

ise (including retail shop operation) for the cleaning of articles made of textilé;/leat
g perchloroethylene” (commonly shortened to perc) only as liquid solvent.

ational Standard is not applicable to:

es placed at the disposal of the general public (e.g. self-service);

[rcuit dry-cleaning machines using perc and working below atmaspheric pressure;
machines;

presses (see ISO 10472-1 and ISO 10472-6);

es with automatic doors;

y equipment, e.g. room evacuation equipment, waste recuperation systems of the sti
poling systems or complementary systems for perc,recovery from the oil in the still.

ational Standard identifies all significant hazards arising from the use of the machine
on solvent hazards, where "use of the mac¢hine" comprises both intended use and

ring construction, transport and commissioning, decommissioning, dismantling an

intended for
her, furs and

|, external

with special
foreseeable

situations. No specific technical advice is given for hazards (apart from the use of the machines)

] disposal of

ssue of this

5’ wipers

nge in a
BNic;

The guidance contained in this International Standard is based on the presumption that the designer has
completed a risk analysis of the machine under consideration, see EN 1050. This will enable him to identify
and fulfill the significant requirements for his machine as stipulated by this International Standard.

Where for clarity an example of a safety measure is given in the text, this should not be considered as the
only possible solution. Any other solution leading to the same risk reduction is permissible if an equivalent
level of safety is achieved, evidence of which should be given in the manufacturer’'s documentation.

1) IUPAC name tetrachloroethene, chemical formula CI,C = CClI,
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this International Standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid International Standards.

ISO 5232:—?, Graphical symbols for textile machinery.

ISO 6178:1983, Centrifuges — Construction and safety rules — Method for the calculation of the tangential
stress in the shell of a cylindrical centrifuge rotor.

ISO 8232:1988, Closed-circuit dry-cleaning machines — Defining and checking of machine characteristics.
ISO 10472-1:1997, Safety requirements for industrial laundry machinery — Part 1: Commaon requirements.

ISO 10472-6:1997, Safety requirements for industrial laundry machinery — Part'6:,Troning gnd fusing
presses.

ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design “ef’low-noise machinery and
equipment — Part 1: Planning.

ISO/TR 12100-1:1992, Safety of machinery — Basic concepts, generaliprinciples for design — Part 1: Basic
terminology| methodology.

ISO/TR 12100-2:1992, Safety of machinery — Basic concepts, “general principles for design|— Part 2:
Technical principles and specifications.

ISO 13849-1:1—°, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design.

ISO 13850:1996, Safety of machinery — Emergency stop — Principles for design.

ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones from being reached by the
upper limbs.

ISO 13853:—¥!, Safety of machinery —\Safety distances to prevent danger zones being reached by the lower
limbs.

ISO 14119:—¥), Safety of machinery — Interlocking devices associated with guards — Principles|for design
and selection.

EN 614-1:1995, Safety of‘machinery — Ergonomic design principles — Part 1: Terminology amd general
principles.

EN 953:1997 | Safety of machinery — General requirements for the design and construction of guayds (fixed,
movable).

EN 983:1996, Safety of machinery — Safety requirements for fluid power systems and components —
Pneumatics.

EN 1037:1995, Safety of machinery — Isolation and energy dissipation — Prevention of unexpected start-up.
EN 1050:1996, Safety of machinery — Risk assessment.

EN 60204-1:1992, Safety of machinery — Electrical equipment of machines — Part 1: General requirements.
[IEC 204-1:1992, modified].

2) To be published. (Revision of ISO 5232:1988)
3) To be published.
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3 Definitions

For the purposes of this International Standard, the following definitions apply :

3.1
dry-cleaning machine
Machine in which articles made of textile, leather, fur and skins are cleaned using perc only as solvent.

3.1.1

open-circuit dry-cleaning machine
Dry-cleaning machine in which deodorisation takes place by an intake of fresh air and evacuation of any
perc/air m|xture out of the machine, prior to the opening of the loading/unloading door.

3.1.2
closed-cirquit dry-cleaning machine
Dry-cleaniphg machine which complies with ISO 8232, in which deodorization is~carried out| without any
contact between the air in the drum and the air in the workroom.

313
barrier dry-cleaning machine
Dry-cleanihg machine designed in such a way that, for reasons of hygiene, direct or indirect contact
between c|ean articles and dirty articles is avoided by a partition.

NOTE — This is the case in particular with machines with two doprsone front door and one side door) in which
loading and unloading are carried out on opposite sides of this partition.

3.2
drum
Enclosure jor container in which the cage rotates.

33

G-factor
Dimensiorjless quotient of the centrifugal~acceleration at the outer cage diameter and the |gravitational
acceleratign, obtained by the formula:

G=5p n gl:d
0000

)

where

n is the rotational frequency, in reciprocal minutes;
d is the cage-diameter, in centimetres.

34
cage
Rotating perforated cylinder, totally enclosed by the drum, in which the load to be cleaned is placed.

NOTE — The capacity of the cage is defined in ISO 8232.

35

drying system

All parts of the dry-cleaning machine comprising the circuit through which a current of air flows which is
heated and cooled in fixed sequences in order to recover the perc contained in the articles at the end of
cleaning.

3.6
deodorization
Reduction of perc concentration in the treated goods and in the air of the cage after the drying phase.


https://standardsiso.com/api/?name=3b4be40840970f570bb515ca6b90baa2

ISO 8230:1997(E) ©1S0

3.7

drying condenser

Component of the drying system which cools a current of air and condenses perc vapour and water vapour
contained in that air.

3.8

still condenser

Component of the distillation circuit which condenses and cools perc vapour and water vapour after
vaporization.

3.9
water separ:Eor

Component pf the dry-cleaning machine which separates the mixture from the condenser-into|a layer of
water and a layer of perc.

NOTE - The water layer contains a low concentration of dissolved perc because this is slightly’soluble in water.

3.10
still
Component ¢f the dry-cleaning machine which heats and evaporates solvent 'and water from dirty solvent,
leaving the dirt in the still.

3.1
tank
Container of|the dry-cleaning machine, to store used perc forthe cleaning process, designed to| withstand
the stress to which it is subjected and the chemical effects of perc.

3.12
lint filter
Mechanical device for removing lint and particles\from the air during the drying phase.

3.13
solvent filter
Mechanical device for removing particles from the liquid perc during the washing phase.

3.14

button trap filter
Mechanical device for protecting the solvent pumps from solid objects during the washing phase.

4 Hazards

This International Standard concerns primarily solvent hazards (perc emission to the workroom). Other

hazards are mentioned with appropriate references, as an aid to the designer.

4.1 Hazards associated with the use of dry-cleaning machines
4.1.1 Mechanical hazards

4.1.1.1 Moving drive components: shearing, entanglement or trapping.
4.1.1.2 Rotating cage: shearing, entanglement or trapping.

4.1.1.3 Ejection of machine parts: impact.
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4.1.2 Electrical hazards

4.1.3 Hazards caused by failure of services (heating, power, compressed air, coolant)

4.1.4 Thermal hazards

41.41

4142

4143

Hot surfaces: burns.

Steam-heated surfaces: burns.

Components using thermal fluid at atmospheric pressure: burns.

4.1.4.4
415 Ha
41.6 Ha
41.7 Ha
The follow
and eyes
contamin
4.1.71
4.1.7.2

4.1.7.3
maintenan

41.7.4
41.75
41.7.6
41.7.7
41.7.8

41.7.9

Components using pressurized fluid: burns.

vards generated by noise

rards generated by machine vibration: machine breakdown and/or machine moveme
zards generated by perc

ing hazards can lead to inhalation of unhealthy vapour and-perc contact with skin (in

nt, impact

cluding feet)

y the machine operator, other personnel and members©f'the public on the premisgs, as well as

ion of water and ground.
Perc emission when the loading/unloading door.is‘Opened.
Evaporation of perc outside the machine fromwork which has not been dried sufficig

Perc emission to the workroom, seepage into the ground and the sewer during o
ce of the water separator.

Perc emission from rotating joints, door hatch seals and flexible tubes.

Perc emission resulting from cleaning of the lint filter.

Perc emission resulting from cleaning of the button trap.

Perc emissionresulting from cleaning and maintenance of the solvent filter.

Perc emission resulting from operation, cleaning and maintenance of the distilling in

Perc emission when filling or topping-up tanks.

41.7.10

ntly.

[peration and

stallation.

41.7.11

41.7.12

41.7.13

Perc emission resulting from cooling failure in the drying system.
Spillage of perc from machine, giving free flow across the floor.

Thermal breakdown of perc into toxic products.

4.1.8 Hazards due to neglect of ergonomic principles in machine design
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4.2 Hazards associated with phases of "life" of a machine other than use

5 Safety requirements and/or measures for the hazards identified in clause 4

5.1 Hazards associated with the use of dry-cleaning machines

5.1.1 Mechanical hazards

Guards shall

comply with table 1.

©1SO

Table 1 — Safety requirements and /or measures for guards

Application

Reference

[0)

uard selection

ISO/TR 12100-2:1992, 4.1
EN 953:1997, clause 5

[0)

uard design and construction

ISO/TR 12100-2:1992;4.2
EN 953:1997, cladses 6 and 7

[0)

uard fastening

EN 953:1997, 5.4, 7.2 and 7.3

[0)

uard arrangement

ISO 13852:1996, tables 1 and 4
ISO 13853

uard interlocking

ISO 14119:—, clause 5

5.1.1.1 M

Access to the¢ drive shall be prevented’'by the body of the machine and/or guards. Guards shall cg

table 1.
5.1.1.2 Rd
Access to the

The door(s)
clause b, e.g

bving drive components

tating cage

cage shall'only be possible at standstill through the door(s).

shall be fitted with an interlocking device with guard locking in accordance with IS(
iD-combination with a motion sensor or time delay, so that it is not possible to ope

mply with

D 14119:—,
n the door

until motion

Tas stopped:

The category of the control system for this function shall be 3 or 4 in accordance with ISO 13849-1:—,

clause 6.

5.1.1.3 Ejection of machine parts

Means of preventing hazards resulting from the rupture of components and/or projection of fragments
under the effect of rapid rotation shall be integrated in the machine design as follows:

— the assembly, particularly shafts and bearings, shall be capable of withstanding the maximum force to
which it can be subjected in use under the conditions stated by the manufacturer in the instruction
handbook and take into account the foreseeable effects of fatigue, corrosion and ageing;
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— for dry-cleaning machines with a G-factor greater than 100, the tangential stress on the shell of the cage
shall be calculated in accordance with ISO 6178.

5.1.2 Electrical hazards

The safety requirements of EN 60204-1:1992, option 1, shall apply as described in table 2.

Table 2 — Safety requirements and/or measures for electrical equipment of machines

Safety requirements and/or measures concerning:

See EN 60204-1:1992, clause:

Electric shpck 4,6,7,8,15,16 and 18

Overcurrent, overspeed and overload 7 and 8

Environmegntal influences 4,13 and 16

Electromagnetic compatibility 4,8and 9

Restart aftpr voltage drop or supply interruption 7.5

Accessibility, layout and identification of control equipment 10, 13.ahd 18

Ergonomig¢s for manual operation 10and 13

Cabling arld wiring 14 and 15

Accessorigs and lighting 17

Documentption and instruction handbook 19

Machine tg¢sting 20

Degree of protection 13.3
Safety-relgted parts of the control_system shall conform to category 1, see ISO 13849-1:—, clalise 6, unless
otherwise |specified for specific safety functions.
An emergency stop device-shall be provided which complies with the specific requirements ¢f ISO 13850.
The emerdency stop device-shall cause all machine functions to cease except the provision of cpoling.
The general shut-deown of the machine shall be lockable in accordance with EN 1037.

5.1.3 FaTure of services

In the event of failure of one or more services (heating, power, compressed air or coolant), the machine
shall go automatically to a safe condition, i.e.:

— the door shall remain locked in the closed position; it shall be openable by means of a tool;

— all valves presenting a risk of perc leakage outside the machine shall automatically return to a safe
position;

— in case of intentional or unintentional stop during the cycle, the choice of operating sequence for
restarting shall be the result of manual intervention on the part of the operator;

— the cooling water flow shall be monitored so that if cooling water flow or pressure is not maintained
then the machine will automatically shut down, see 5.1.7.8 h) and 5.1.7.11.

The pneumatic system shall conform to EN 983:1996, clause 5.
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5.1.4 Thermal hazards

5.1.4.1

Hot surfaces

©1SO

The risk of burns from contact with hot surfaces shall be eliminated by keeping surface temperatures below
the following values:

— uncoated metal 70 °C
— coated metal (e.g. paint thickness 60 um) 80 °C
85 °C

— glass

Where this ig

Where, for tg

not possible, the surfaces shall be guarded, shielded or insulated.

chnical reasons, total protection cannot be provided by design (e.g. still sight-glass),

shall be givén on the machine and information shall be given in the instruction handbook (¢

instruction a
5.1.4.2

The manufad
shut off the {
5.1.43 Sy

In order to a
acting direct

The maximu
operating te
temperature

The instructi
An expansio
shall be larg
associated W

thermal fluid

Valves for ¢

nd training of operators and the use of personal protective equipment.

Steam-heated surfaces

turer shall give technical information in the instruction handbook about an isolatir]
team supply. Steam pipes shall be insulated.

stems using thermal fluid at atmospheric pressure

oid an excessive fluid temperature, this shall be centrolled by a thermostatic heatin
y on the power control of the heater.

M temperature given by the adjustment range of the thermostat shall be below the
mperature of the thermal fluid recommended by the thermal fluid manufac

a warning
oncerning

g valve to

j regulator

maximum
turer. The

of the thermal fluid shall be measured independently to control the correct runnjing of the
thermostat, and alarm shall be given below the.limit of the operating temperature due to therm

bn handbook shall contain information on appropriate actions.

N vessel or an expansion yolume shall be fitted on the heating chamber or the heatin
e enough to accommbdate, without overflow, the increase in the volume of the
ith the maximum temperature setting of the thermostat. The vessel shall permit t
at the regulator tenmiperature to be checked, e.g. by direct reading.

bntrolling the)thermal fluid shall be closed while the machine is at standstill, e.g

automatic vallves of the‘nermally closed type.

Advice shall
year to avoid

be given in the instruction handbook for periodic cleaning of the venting pipe, e.g
an eventual blockage.

bstat fault.

y chamber
rmal fluid
he level of

by using

. once per

5.1.4.4

Systems using pressurized fluids

Flexible components or components made of fragile material (e.g. glass) and containing hot pressurized
fluids (steam, water or oil) shall be designed to prevent direct spraying in the event of leakage or rupture or

shall be shiel

ded.

5.1.5 Hazards generated by noise

This International Standard does not contain specific measures concerning noise reduction. At an early
stage of design, consideration should be given to the possible noise hazard likely to arise. The selection of
appropriate measures should be based on the latest state of technology (ISO/TR 11688-1).


https://standardsiso.com/api/?name=3b4be40840970f570bb515ca6b90baa2

©1S0 1ISO 8230:1997(E)

5.1.6 Hazards generated by machine vibration

The prevention of the effects of vibration shall be provided by design (adequate strength of the various
parts of the machine and floor anchorages) according to the probability of maximum imbalance created by
the nominal load of articles when unevenly distributed. This also applies to machines equipped with an
automatic balancing system.

5.1.7 Hazards generated by perc

The means described for closed-circuit machines aim to minimize inhalation of perc vapour by the machine

operator(s

), other personnel and members of the public on the premises.

A means

supply to the machine can be interlocked with the work room ventilation. This shall ensurethat

shall be provided and appropriate advice given in the instruction handbook so)th

ht the power
the machine

cannot be joperated without ventilation being turned on.

5.1.7.1 Opening of the loading door

Opening af the door shall not be possible once perc has entered the drum, and the door [shall remain
interlocked with guard locking until drying and deodorisation phases have been completed, se¢ 5.1.7.2, and
ISO 14119}—, clause 5, and the safety category in 5.1.1.2 shall apply.

5.1.7.2 Evaporation of perc from work that has not been dried. sufficiently

It shall nof| be possible to withdraw the articles from the machine other than in a dried and deodorised state.
An equal degree of drying of each load shall be obtained, €:g. by controlling the flowrate of thg recuperated
solvent and the time allowed for subsequent completiontof drying.

A deodor{zation phase shall follow only when~the drying phase is completed. An equal degree of

deodorizafion shall be obtained, e.g. by contralling the duration or temperature or solvent con

centration in

the cage.

If the dryihg and deodorization phases_have not been completed properly due to a faulty condition, e.g.

service failure, overload of work, pump:failure, etc., advice shall be given in the instruction hanglbook on:

— how to ppen the door with a/teol (by trained maintenance personnel only);

— how to|remove the work fram the cage in a manner safe for the operator and other perspnnel on the
premisgs;

— how to feturn to the régular cycle operation after fixing the fault.

The occurfence of @ technical fault which interrupts drying shall be clearly indicated visually of acoustically

and shall qause the*cycle to stop.

A means s$hall be provided to enable measurement of the residual concentration of perc in the drum air

while the loading door is closed, with a load temperature above 35 °C and with nominal air flow.

NOTE — National regulations for perc concentration in the machine at the end of the cycle may exist, which requires
specific technical features.

The nominal load (see ISO 8232) of the cage shall be marked with a label on the loading door to alert the
operator to the risk of inadequate drying of work if the machine is overloaded. The wording of this label
shall be reproduced in the instruction handbook.
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5.1.7.3 Perc emission to the workroom, and seepage into the ground and the sewer during operation
and during maintenance of the water separator

The water outlet of the separator shall lead through a pipe into a sealed collecting tank to avoid the loss of
perc in case of fault.

The capacity of the water-collecting tank shall be not less than one day’s production. It shall be possible to
detect the presence of perc in the tank, e.g. by means of a sight glass. A label on the collecting tank shall
indicate that the water contains perc. The wording of this label shall be reproduced in the instruction

handbook.

The instructi

once per day}

Drainage fro
valve which

5.1.7.4

All materials
perc liquid o

Perc emission from rotating joints, door hatch seals and flexible tubes

bn handbook shall require safe draining of any perc into the machine, and draining o

n a water separator and any associated collecting tank shall be possible €ither via
tloses automatically when released or via a direct return circuit to the stillhor other res

used in rotating joints, door hatch seals and flexible tubes that may come into cd
perc vapour shall be resistant to perc.

the water

a manual
ervoir.

ntact with

Components| that provide a resilient seal shall be capable ofsmaintaining their resilience over the
recommendgd maintenance intervals.

Components] including flexible tubes, shall be strong enough to withstand the mechanical forces
encountered|in use, shall resist failure from fatigue or.abrasive wear over recommended maintenance
intervals and shall be resistant to perc.

5.1.7.5 Perc emission during cleaning of the lint filter

A label placed next to the access door shall state that the lint filter has to be cleaned when the mgchine is at

standstill ang

An interlocki

the door of fhe lint filter is open ot ihcorrectly closed. This interlocking device shall be of categd

ISO 13849-1:
5.1.7.6

The provisio
shall be desi

Perc emission diring cleaning of the button trap

hg device in accordance'with ISO 14119:—, 5.3, 5.4 shall prevent the operation of the

—, clause 6.

s of 5.1<7.6 for the lint filter shall apply to the button trap also. The housing of the
jned saas to prevent overflow of perc in the event of accidental opening during oper

5.1.7.7

Pere-:emission during operation, cleaning and maintenance of the solvent filter

preferably cold. The wording of the label shall be reproduced in the instruction handbook.

machine if
ory 1, see

utton trap
ation.

The opening of solvent filters shall only be possible by means of a tool. The opening device shall work
sufficiently slowly for any inadequate drainage of the filter to be detected. Solvent filters shall be positioned
so as to avoid spillage or overflow of perc when the housings are opened, e.g. vertical, with top opening, or
horizontal, with front opening and a trough fixed so as to drain the perc back into the machine.

The outlet of the vents permitting filling of the filters shall open into the interior of the machine and not into
the atmosphere of the work room.

A pressure gauge shall be fitted on the high-pressure side of the filter. Seals shall be able to withstand the
highest pressure that the solvent pumps can generate.

NOTE — National regulations requiring or forbidding the use of certain types of filters may exist.

10
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Perc emission resulting from operation, cleaning and maintenance of the distilling installation

a) The still chamber, the still chimney and the still condenser shall be large enough to avoid blockage by
solids. The still chimney and still condenser shall be readily accessible for cleaning. This can be achieved
if the coolant flows through the inside of the condenser coil and the still chimney has a minimum inside
diameter taken from table 3.

Table 3 — Minimum inside diameter of still chimney

Maximum still throughput Minimum inside diameter of
still chimney
I/min mm
<39 42
4,5 45
6,3 53
10,6 69
14,3 80

b) The still chimney shall be fixed at the highest point of the still.chamber. When pressure-relilef valves are
used fgr an emergency, the instruction handbook shallinstruct the user to pipe away
without polluting the workroom, e.g. to the outside.

d)

g)

h)

NOTE — The safety provisions for pressure vessels should be observed.

A still pressure-relief device shall be capable of releasing excess pressure by evacuating t

gas ge
tested.
device

herated by distillation at maximunirate. The pressure-relief device shall be cap
The instruction handbook shall describe the test procedure. Operation of the p
shall cut off the heating of the still.

An autgmatic control system shall:

— prev
—cutg

Heating

may only bé&lrestarted when the perc level is below this 75 % limit.

The stilf doorshall be fitted with an interlocking device preventing operation of the machin

or incd
ISO 134

rrectly closed, see ISO 14119:—, 5.3, 5.4. This interlock shall be of category
49-1:—, clause 6.

bnt overfilling the sfill{above 75 % of the capacity), e.g. by closing the inlet valve, and
ff the heating incase this perc level limit is exceeded, e.g. due to filling by hand-operated valves.

the exhaust

e volume of
ble of being
ressure-relief

b if it is open
3 or 4, see

The temperature of the still heating surface shall not exceed 150 °C.

If manual valves are provided for air or steam injection into the still, these shall return to the closed
position when released by the operator.

The coolant flow shall be interlocked with the heating of the still in such a way as to stop heating when
the coolant flow is reduced below a safe limit and to produce a visual or acoustical alarm. This can be
achieved, e.g. by a pressure sensor in the coolant service or a sensor of the solvent condensate
temperature. This temperature shall not exceed 55 °C.
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If a manual drain valve is installed to empty the still in the event of breakdown and to reduce the oily

residue prior to opening the access door for cleaning, it shall return automatically to the closed position

when rele

ased by the operator.

An observation window shall be fitted, equipped with a light source, for viewing the distillation phase

and the state of the residues before opening the door for cleaning. The observation window shall allow
checking of the contents level in the still. The maximum level shall be durably and clearly marked on the
sight glass. The observation window shall be such that in the event of breakage the still chamber is not
exposed to the air, or shall be sufficiently tough to resist breakage, e.g. safety glass or glass reinforced

by a screen.

k) Means, e.g. by bolts and tools, shall be provided for preventing the sudden wide opening of the access
door untillthe operator is satisfied that it is safe to proceed. Any slight escape of liquid shallngt interfere
with the gossibility of manually closing the door rapidly.

I) The accegs door shall permit the rapid evacuation of residues into a lidded container of size, shape and
capacity dquitable for transporting it to a storage zone so as to minimize perc emission. Thig container
shall be stipplied with the machine.

A connectfion shall be provided to allow, if required, safe disposal of residue by piping directly pway from
the still wjthout perc emission.

m) A label, placed on or next to the access door for cleaning, shall state that cleaning shall always|be carried
out with the machine not in operation and with the still @at)room temperature. The labgl shall be
reproducgd in the instruction handbook.

5.1.7.9 Perc emission when filling or topping up tanks

The solvent fanks shall be interconnected to permit-overflow from one into another. The inter¢onnection

shall be placgd at the highest possible level on the tanks.

The solvent fanks shall be fitted with level indicators showing the actual contents level and the|maximum

permissible level clearly and durably macrked; these level indicators shall be visible to the operator whilst

filling.

It shall be pgssible to carry out the\filling operation by means of the perc pump of the machine yia suction

and gas displacement channelsywhich can be locked by means of manual valves which close when

released.

5.1.7.10 Pedrc emission.resulting from faulty operation

A mode sele
same time, s

e ISO/TR 12100-2:1992, A.1.2.5.

ctor shall be fitted to prevent activation of the manual control and the automatic control at the

The machine controller may be capable of executing a preprogrammed sequence of stages automatically.

The machine shall be capable of being operated manually, e.g. to execute an additional drying stage.

Interlocks within the control system shall be provided to prevent the machine proceeding to an unsafe

condition as

the result of incorrect programming.

It shall be possible to determine, by visual inspection of the control panel, the stage reached in the cleaning
cycle, e.g. by position of the card in a card controller, by the lights illuminated on a mnemonic panel or by

an appropria

te display on a computer panel.

Inspection doors shall be openable only by means of a tool.
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Parts of the machine liable to release liquid perc and which have an inspection door shall have means of

displaying

5.1.7.11

the level of perc.

Perc emission resulting from cooling failure in the drying system

The coolant flow shall be interlocked with the heating of the drying system in such a way as to stop the
drying and/or deodorisation phase when the coolant flow is reduced below the rate required by the

manufactu

rer for these operations, e.g. by a pressure sensor for the water service.

The machine shall automatically stop in a safe condition and a visual and/or acoustical warning signal shall
be given. For restarting the machine see 5.1.3.

5.1.7.12

In order to
tank that ig

The spillag
tank, whic

NOTE — N3

5.1.7.13

No heatin
products,

5.1.8 Ha

This Intern
hazards du

The heighf

5.2 Haz

The safety
phases of

a) transpo
— asse
— adju

:

Major spillage of perc from the machine

restrict the free flow of perc in the event of an accident, the machine shall e placed
impermeable to perc and strong enough to withstand the forces transmitted by the

e tank capacity shall be either half the total capacity of the tanks, or the full capacity
hever is greater, and shall be high enough to leave a freeboard of‘atleast 30 mm.

tional regulations may require specific technical details concerning spillage.
Thermal breakdown of perc into toxic products

system on the machine shall raise perc to a temperature at which it will break do
.g. for heating of still see 5.1.7.8 f).

pards due to neglect of ergonomic principles’in machine design

ational Standard does not contain spécific measures concerning the elimination or|
e to neglect of ergonomic principlesin machine design.

of the loading and unloading doors should conform with EN 614-1:1995, annex A.

ards associated with phases of “life" of a machine other than use

requirements given’in this International Standard apply to the use of the machine.
“life” of a maching, such as

rt and commissioning:
Mbly, installation
stment

on a spillage
machine.

bf the largest

lvn into toxic

reduction of

For the other

b) decom

isstomning, distmanttinmgand;, as farassafety isconcerned, disposat,

safety measures should be selected in accordance with ISO/TR 12100-1:1992, clause 5, and information
concerning machine use should be given in accordance with ISO/TR 12100-2:1992, 5.5.1 a), b) and f).

6

Verification of safety requirements and/or measures

Table 4 gives a reference and/or method of check for all requirements in clauses 5 and 7.
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Table 4 — List of verification
Subclause Subject Reference Test method
5.1.1.1 Moving drive components
Guards table 1 Inspection and testing, measurement
5.1.1.2 Rotating cage
ATCESS through doors Visuatinspection
Door interlock with guard ISO 14119 Check function
locking
Category of control system EN 954-1 Check manufacturer’s-technical file
5.1.1.3 Ejection of machine parts
Maximum force Check manufacturer’s technical file
Tangential stress ISO 6178 Calctlation
5.1.2 Electrical hazards table 2 Visual inspection and check manyfacturer’s
technical file
Category of control system ISO 13849-1 Check manufacturer’s technical file
Emergency stop ISO 13850 Check presence and function
Lockable shut-down EN 1037 Check presence and function
5.1.3 Failure of services
Door remains locked Switch off and try
Door can be opened‘by tool Open door with tool
Valve return to,safe position Switch off each service in turn,
visual inspection
Restarting Stop and restart each service in tyrn
Cooling water flow Check function
Pneumatic system EN 983
5.1.4.1 Hot surfaces
Surface temperature Measurement
Protection Visual inspection, measurement
Labelling Instruction handbook Visual inspection, confirm accuracy and
content
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Table 4 — (continued)
Subclause Subject Reference Test method
5.1.4.2 Steam heating
Valve Instruction handbook Confirm accuracy and content
Pipes Visual inspection
5.1.4.3 Thermal fluid at atmospheric
pressure
Thermostatic heating Inspect control wiring
regulator
Temperature limit Compare témperatures
Temperature sensor, alarm Check fpresence and function
Expansion vessel on the Heat up and check
heating chamber
Level of thermal fluid Visual inspection
Automatic valve Switch off heating
Vent cleaning Instructionshandbook Confirm accuracy and content
5.1.4.4 Pressurized fluids
Flexible or fragile parts Visual inspection
5.1.6 Vibration Calculation and evaluation
5.1.7 Perc
Interlocking device for room Check function
ventilation
5.1.7.1 Opening of the loading door

Interlocking with guard locking

ISO 14119:—, 5.3, 5.4

Check function and manufacturer’s technical

file
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Table 4 — (continued)
Subclause Subject Reference Test method
5.1.7.2 Evaporation of perc from work
Control of drying Check function, measurement
Control of deodorisation Check function, measurement
Door locking Check function
Door opening after irregular Instruction handbook Check procedure
stop
Switch off coolant and’check function
Service failure
Visual inspectiomand test
Means for measurement of
concentration
Instruction handbook Visual inspection, confirm accurag¢y and
Load labelling content
5.1.7.3 Water separator
Sealed collecting tank, Visual inspection and evaluation
connection and capacity
Sight glass Visual inspection
Labelling of tank Instruction handbook Visual inspection, confirm accura¢y and
content
Draining instruction Instruction handbook Confirm accuracy and content
Drainage of water separator, Visual inspection and check function
valves
5.1.7.4 Rotating joints,etc: Check materials and manufacturef's
technical file
5.1.7.5 Lint filter
Labelling Instruction handbook Visual inspection, confirm accura¢y and
content
Interlock ISO 14119:—, 5.3, 5.4 Check function
Category ISO 13849-1 Check manufacturer’s technical file
5.1.7.6 Button trap
as in 5.1.7.5 of this table
Prevent overflow Check function
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Table 4 — (continued)
Subclause Subject Reference Test method
5.1.7.7 Solvent filter
Open with tool only Check function
Avoid spillage Visual inspection
Filter venting Visual inspection
Pressure gauge Visual inspection
5.1.7.8 Distilling installation
d) | Chamber, chimney and Visual inspeetion and evaluatiop
condenser access for cleaning
Chimney diameter Table 3 Measurement
H) [ Pressure-relief valve Instruction handbook Confirm accuracy and content
d) | Pressure-relief device Instruction handbook Confirm accuracy and content
Test method Function test
Heat cut-off Check function
d) | Overfilling control Check function
d) | Door interlock ISO 14119:—, 5.3,5.4 Check function
Category ISO 13849-1 Check manufacturer’s technicallfile
1) | Still heating surface Measurement
d) | Air or steam injection valves Switch off air or steam injection and check
function
H) | Lack of coptant Check function
Condensate temperature Measurement
) HManual drain valve Check function
j) | Sight glass and light Visual inspection and evaluation
Level marking Visual inspection
k) | Opening of access door Check function
1) | Evacuation into lidded Visual inspection
container; connection for
residues
m) | Cleaning instruction label Instruction handbook Visual inspection, confirm

accuracy and content
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Subclause Subject Reference Test method
5.1.7.9 Filling or topping up tanks
Interconnection of tanks Visual inspection
Level indicator Visual and physical inspection
Tank filling via pumps Check function
5.1.7.10 Faulty operation
Simultaneous manual and ISO/TR 12100-1:1992, Check function
automatic control A.1.25
Access by inspection doors Physical in§pection
Solvent level display Visuakifispection
5.1.7.11 Cooling failure in the drying
system
Coolant flow sensor Visual and physical inspection, check
manufacturer’s technical file
Cycle stop, warning signal Check function
5.1.7.12 Spillage tank
Strength and capacity Measurement and evaluation,
check manufacturer’s technical filg
5.1.7.13 Breakdown of perc 5.1.7.8 1) Measurement
5.1.8 Height of door annex A Measurement
5.2 Phases of "life" ISO/TR 12100-1
ISO/TR 12100-2
7.2 Machine plate ISO/TR 12100-2:1992, 5.4 | Visual inspection
7.3 Warning notice ISO/TR 12100-2:1992, 5.4 | Visual inspection
7.4 and 7.5 | Instruction handbook ISO/TR 12100-2:1992, 5.5 | Check completeness
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7.1 Gen

1ISO 8230:1997(E)

Information concerning machine use

eral

Each machine shall be provided with sufficient information to enable efficient and safe operation. The

informatio

n for machine use will usually comprise three types:

a) a machine plate carrying essential data for that machine (see 7.2);

b) other
and act

- i lo lo 1 'l bl | - L 2.2\ L 1 % - ol n ) L
GIIIIIIB NMULILT S TTdo UT Praltu UlT UTHNT TTIdulTinmic (oTT 7.9/, TUT TAAITTPIC LU TTTUILdlT 1T 11

on to be taken in the event of an emergency, e.g. spillage of perc;

¢) instruction handbook containing details of how to install and operate the machine in’ a ‘safe

descrip

7.2 Mad

A clearly,
ISO/TR 12

Additional
capacity o

In case of
(tank, still,

The machi
life of the

Any graph

lion of how the machine works (see 7.4 and 7.5).

hine plate

visible machine plate shall indicate relevant data in acco

00-2:1992, 5.4.

legibly all
information, specific to dry-cleaning machines, shall'be included, particularly thg
the dry-cleaning machine.

modular dry-cleaning machines, each module, i.e. washing unit (tank, drum, tunt
filter, separate control panel) shall be separately identified and shall have its own m4

ne plate shall be permanently fixed te the dry-cleaning machine and its durability sh
machine. An example of a typical layout of the minimum information needed is given

ical symbols shall be in accordance with ISO 5232.

Table 5 — Example of machine plate

ards of perc

manner, with

dance with

whole perc

el), still unit
chine plate.

all match the
in table b.

1Y =T LU = ot U LT TSP
AGQreSS: ..o S i e
TYP: oo R e Serial NUMDEr: ..o
Yeqr Of ManUFACTUIE: ...cociii e e e s s e e s e e s ene e s ne e s nneenand
Maximum dry load:.........cccoeeeeeiiiiiiine. kg
Pert_capacity: |
Electrical SUpply: ....cooovvvviieieieiiiiiieeeen \% PhaSES: . ...vviiiiieiice e Hz
(e MPa)
(e MPa)
(e MPa)

IMPORTANT: Refer to the instruction handbook for maintenance and operation.
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7.3 Warning notices

A general warning notice of durable construction shall be fixed to the machine in a position where it can be
clearly seen by the machine operator, detailing the hazards of perc and the procedures to be followed in the
event of a spillage or inhalation of perc vapour.

Other warning notices may be required on any vessel that may contain perc that could inadvertently be
removed from the machine and cause hazard, e.g. the vessel used to collect water from the water separator
could cause an effluent hazard if disposed of incorrectly.

7.4 Instruction handbook
The manufadturer shall provide an instruction handbook as described in ISO/TR 12100-2:1992, 5.5

The manufag¢turer shall provide information on noise emission in accordance(with ISO/TR 12100-2:1992,
A.1.7.4.

The manufadturer shall provide information required by EN 60204-1:1992/clause 19.
In addition the instruction handbook shall contain three types of information:

— a reprodyction of the content of the machine plate and warning notices so that if these are lost or
damaged|they can be replaced correctly;

— informatipn explaining how the machine is designed o operate, the hazards (especially from|perc), and
the safety|features which minimize the risk of these hazards;

— instructions for safe achievement of the following:

+ installation

+ operatortraining

+ operation and operator maintenance *
+ action to be taken in an emergency *

+ cengineer training

+\'eéngineering maintenance *

¥ safety monitoring *

NOTES

1 The sectiofs marked * should be written as step-by-step procedures that can be used for training.

2 The informlatian explaining how the machine is designed to operate the hazards and the safety featuret should be
written simply and without jargon to be suitable to be handed out after training to operators and engineers.

7.5 Special points of information and instructions
Perc dry-cleaning machines involve some hazards that are very specific to this type of equipment and which

need particular mention in the instruction handbook. Table 6 is not exhaustive but it is intended to prompt
inclusion of these and related points.
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