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SAFETY SYMBOLS USED

GENERICHAZARD
Strictly follow all of the indications next to the pictogram. Failure to follow the indications can generate hazard situations
resultingin possible harm to the health of the operator and user in general,and/or property damage.

ELECTRICALHAZARD
Strictly followall of the indications next to the pictogram. The symbolindicates the appliance’s electrical components or, in
thismanual, identifiesactions thatcan causeanelectrical hazard.

WARNING FORINSTALLER
Read theinstruction booklet carefully beforeinstalling the product.

WARNINGS
Strictly follow all of the indications next to the pictogram. Failure to follow the indications can generate hazard situations
resultingin possible minorinjuriesto the health ofboth the operatorand the userin general,and/or slight material damage.
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1 SAFETYMEASURES

1.1 GENERALRECOMMENDATIONS

A

Read the safety precautionsbefore installation and operation.
Improper installation due to failure to follow the instructions can cause serious
damage or injury.

VAN

Pipeinstallation should bekepttoaminimum.

To preventany damage, pipes mustbe installed in such a way that theyare physically protected.

Refrigerant gas pipes must comply with currentregulations.

Mechanical connections of pipes must be accessible for maintenance purposes.

Where mechanical ventilationisrequired, the ventilation openings mustbe kept free from obstructions.

Follow the currentregulations to dispose of the product.

Anyone working on or opening the refrigerant circuit must have a valid qualification certificate issued by an accredited in-
dustry body, certifying their competence to handle refrigerants safely, in accordance with the specifications recognised by
therelevantindustry.

Maintenance andrepairsthatrequire theassistance of other qualified personnel mustbe carried out under the supervision of
apersonauthorised to useflammablerefrigerants.

Donotusetoolstoaccelerate the defrosting process or clean other than those recommended by the manufacturer.
Theappliance mustbe stored in such a wayas to avoid mechanical damage, in a well-ventilated environment and without ig-
nition sourcesin continuous operation (for example: open flames, gasappliance or electric heater in operation).
Donotpunctureorburn.

Keepinmind thatrefrigerants canbe odourless.

Alloperating proceduresinvolving safety measures must be performed exclusively by a professionallylicensed company.
The appliance must be installed in a well-ventilated area, the dimensions of which must correspond to those specified for its
correctoperation.

Theappliance mustbeinstalled in such a way as to avoid mechanical damage.

Joints shall be tested with measuring devices with a capacity of 5 g/year of refrigerant or better, with the appliance in a
stopped and operating condition, or under a pressure at least equivalent to that in the stopped or operating condition after
installation. DONOT useremovable joints on the inside of the unit (brazed or welded joints maybe used).

Whena FLAMMABLE REFRIGERANT is used, the appliance installation space requirements and/or ventilation require-
mentsaredetermined based on:

- theamountofmasscharge (M) usedin the device;

- theplaceofinstallation;

- thetypeofventilation of the place or appliance.

© -
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The maximum refrigerant gas charge permitted for installing the productin aroom must comply with the following formula:
m,,,,=2,5x(LFL)64 xh,x (A)12

alternatively the minimum required surfacearea A ,;, can be verified to install an appliance with a refrigerant charge of M(kg) using the
following formula:

A Lin=(M/(2,5x (LFL)G4 xh,))2

Where:

m ., =maximumIloadallowedinaroom,inkg;

M=amountofrefrigerant chargein theappliance,inkg;

A in=minimumrequired roomsurfacearea,in mz;

A =roomarea,inmz;

LFL =lower flammabilitylimit, in kg/ms3;

h,=release height, thevertical distancein meters from the floor to therelease point when theapplianceisinstalled;
hy = (hiyh.a) or 0.6 m, whichever is greater;

h,=release offsetin meters from the bottom of the device to the release point;

h;,«=heightoftheinstalled unitin meters.

Thereferenceinstallation heights are shown below:
- 0.0m=portableandfloor-mounted devices;

- 1.0m=windowmounting;

- 1.8m=wallmounting;

- 2.2m=ceilingmounting.

If the minimum installation height indicated by the manufacturer is higher than the reference installation height, the manufacturer
mustalsoprovide A, ;,and m,,,, for thereference installation height. An appliance can have multiple reference installation heights.
Inthiscase, the calculation of A ,;,and m,,,, mustbe specified for allapplicable reference installation heights.

Forappliances serving one or more rooms with an air duct system, the lowest opening of the duct connection to each conditioned space
oranyopening ofthe indoor unit greater than 5 cm2shalibeusedforho, in the lowest position of the space. However, hy must not beless than 0.6
m.

A, mustbe calculated based on the opening heights of the inlet ductsinto the spacesand the refrigerant charge for the spaces into which
theleaked refrigerant could flow, considering thelocation of the unit.

Allspacesmusthaveasurfaceareagreaterthan A, ;,.

Thisformula cannotbe used for refrigerantslighter than 42 kg/kmol.
ﬂ Some examples of the results of the calculations according to the above formula are given in the tables "Maximum refrigerant
charge (kg)"and "Minimumroomarea (m2)".

ﬂ Forfactorysealed units, the nameplate on the unititself, which shows the refrigerant charge, canbe used to calculate A ...

Forthemaximumloadinaroomandthe minimumsurfacearearequired toinstallanappliance, refer to the unit's "User and installation
Manual".
For specificinformation on the type of gasand quantity, refer to the label on the unititself.
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2 MAINTENANCEINFORMATION

2.1 AREACHECK

Before starting any work on systems containing flammable refrigerants, safety checks are necessary to ensure that the risk of ignition is
minimised. When repairingyour refrigeration system, you must follow the precautionslisted below before performing any work on the
system.

2.2 'WORKPROCEDURE

Operations mustbe performed followinga controlled procedure in order to minimise the risk of flammable gases or vapours being pres-
entduringexecution. Technical personnel responsible for the operation, supervision, and maintenance ofheat pump water heaters must
beadequatelytrained and competentin their duties.

Operations must be performed only with suitable tools (if in doubt, consult the manufacturer of the tools for use with flammable refrig-
erants).

2.3 GENERALWORKAREA

Maintenance personnel and all those workingin thelocalareamustbe trainedin the nature of the work being performed. Operationsin
confined spaces should be avoided. The area surrounding the work space must be cordoned off. Ensure that conditions within the area
have been made safe by controlling flammable material.

2.4 REFRIGERANTPRESENCE CHECK

The area must be checked with a suitable refrigerant detector before and during work to ensure the technician is aware of potentially
flammable gases. Ensure that the leak detection equipment used is suitable for use with flammable refrigerants, i.e. non-sparking, ade-
quately sealed orintrinsically safe.

2.5 PRESENCEOFAFIREEXTINGUISHER

Ifhot work operations are to be carried out on refrigeration equipment or associated parts, suitable fire extinguishers must be available
within easyreach. Haveadry powder or CO, fire extinguisheravailable near the chargingarea.

2.6 NOSOURCEOFIGNITION

Anywork on therefrigeration system involving the exposure of any pipe containing or having contained flammable refrigerant must be
carried outavoiding the use ofany source of ignition which could pose arisk of fire or explosion.

Allpossibleignition sources, including cigarette smoke, must be kept sufficiently far away from the place of installation, repair, removal
anddisposal,as duringthese operations the flammablerefrigerant maybe released into the surrounding space.

Before starting the intervention, itis necessary to inspect the surrounding area to ensure that there are no hazards related to flammable
materials or risks of ignition.

Post “NO SMOKING” signs.

2.7 VENTILATED AREA

Before opening the system or performing hot work operations, make sure theareais outdoors or adequately ventilated.
Adequateventilation mustbe maintained throughout the entire period of execution of the intervention.
Ventilation mustsafely disperseall of the released refrigerantand preferably expelitinto the environment.
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2.8 CHECKSONELECTRICALDEVICES

Repairand maintenance operations on electrical components must include initial safety checks and inspection procedures of the com-
ponents. Ifafaultoccursthat could compromise safety, do not connectany electrical power source to the circuit until the faultis satisfac-
torily resolved. If the fault cannot be resolved immediately but it is necessary to keep the system in operation, an appropriate temporary
solution mustbe used. Report the situation to the equipment owner so thatall partiesare informed.

Initial safety checks mustinclude the following:

- Makesurethe capacitorsare discharged. This check mustbe performed safely to avoid possible sparks;

- Ensurethattherearenolive componentsor cables during charging, recovery or purging of the system;

- Ensurethatthereis continuityin the earth connection.

2.9 REPAIRSONSEALED COMPONENTS

a. When carrying out repairs on sealed components, all electrical power connections must be disconnected from the equipment being
worked on before removing any seals, etc. If it is absolutely necessary to have the electrical power connected to the equipment during
maintenance, a permanently operating leak detection system should be installed at the most critical point to detect any potentially
hazardoussituation.

b. Payparticularattention to the followingto ensure that when working on electrical components, the enclosureis not tampered with in
suchawayastocompromise thelevel of protection. This includes damaged cables, excessive connections, terminals not meeting orig-
inal specifications, damaged seals, incorrectly fitted cable glands, etc.

- Makesurethedeviceissecurelymounted.
- Ensure that gaskets or sealing materials have not degraded to the point that they no longer prevent the entry of flammable gases.
Spare parts must conform to the manufacturer's specifications.
- Makesurethedeviceissecurely mounted.

The use of silicone sealants may inhibit the effectiveness of some types of leak detection equipment. Intrinsically safe compo-
nentsdonotneed to beisolated before use.

2.10 REPAIROFINHERENTLY SAFECOMPONENTS

Do notapply permanentinductive or capacitiveloads to the circuit without ensuring that they donot exceed the voltage and current rat-
ings for the equipmentin use. Intrinsically safe componentsare the only ones that can be worked on when theyare energized in the pres-
ence of flammable gases. The testdevice musthave the correctrating.

Replace components only with parts specified by the manufacturer. Other components can starta fire due to the presence of refrigerant
intheatmosphere duetoaleak.

2.11 ELECTRICALWIRING

Verifythatthe wiringis not subjectto wear, corrosion, excessive pressure, vibration, sharp edges or other adverse environmental effects.
Theinspection mustalso takeintoaccount the effects of ageing or continuous vibration from sources such as compressors or fans.

2.12 DETECTION OFFLAMMABLE REFRIGERANTS

When searching for or detecting refrigerant leaks, do not under any circumstances use potential ignition sources. Do not use a halide
torch (orany other detector that usesan open flame).

RAPAX V4  ST.009799/001 7 ‘ @



2.13 LEAKDETECTIONMETHODS

The following leak detection methods are considered acceptable for systems containing flammable refrigerants. Electronic leak detec-
tors must be used to detect flammable refrigerants, but their sensitivity might not be adequate or require recalibration (detection equip-
mentmustbe calibrated inarefrigerant-freearea). Make sure that the detector is nota potential source ofignition and that it is suitable for
therefrigerant. Theleak detection equipment mustbe setatan LFL (lower flammability limit) percentage of the refrigerantand calibrat-
ed fortherefrigerantused; theappropriate percentage of gasis confirmed (25% at maximum). Leak detection fluids can be used with the
majority of refrigerants, but detergents containing chlorine must not be used as this element can react with the refrigerant and corrode
the copper pipes.

Ifthereisasuspectedleak,all naked flames mustbe removed or put out. Ifarefrigerantleakis found that requires brazing, all refrigerant
must be recovered from the system or isolated (usingan ATEX gas recovery device in arecovery cylinder specifically for A2L or A3 gas).
The system must then be purged with oxygen-free nitrogen (OFN), both beforeand during the brazing process.

2.14 REMOVALAND DISCHARGE

When working on the refrigeration circuit for repairs or any other purpose, conventional procedures must be used. However, for flam-
mable refrigerants, it is important to observe best practices as flammability is a factor to consider. The following procedure must be fol-
lowed:

- Removetherefrigerant;

- Purgethecircuitwithinertgas;

- Discharge;

- Purgeagainwithinertgas;

- Openthecircuitby cutting or brazing.

The refrigerant must be recovered in special recovery cylinders. The appliance must be purged with oxygen-free nitrogen to make the
unitsafe. Youmayneed to repeat this procedure several times. Compressed air or oxygen must not be used for this operation.

Cleaning is achieved by breaking the vacuum in the system with oxygen-free nitrogen and continuing to fill until operating pressure is
reached, then ventingtoatmosphereand finally recreating the vacuum.

Thisprocess mustberepeated until thereisnomorerefrigerantleftinside theappliance. When using oxygen-free nitrogen, the appliance
must be vented to atmospheric pressure toallow operation. This operationis absolutely essential ifbrazingisrequired on the pipe.

Make surethatthe vacuum pump outletisnotlocated near anyignition sources and thatthereis ventilation.

2.15 CHARGINGPROCEDURE

Inaddition tothestandard charging procedure, the following requirements must be met:

- Operations must be performed only with appropriate tools. Ifin doubt, consult the tool manufacturer for use with flammable refrig-
erants.

- Ensure that cross-contamination between different refrigerants does not occur when using equipment to charge refrigerant. Pipes,
both flexible and rigid, mustbeasshortaspossible to minimise the amount of refrigerant they contain.

- Thecylindersmustbekeptupright.

- Makesurethatthechillingdeviceis earthed before charging the system with refrigerant.

- Labeltheappliance when chargingis complete (ifitisnotalready).

- Extreme care mustbe takennotto overfill the chilling device.

- Beforerechargingthe appliance, it must undergo a pressure testing with oxygen-free nitrogen. Perform aleak test after charging, be-
fore putting the unitinto operation. Performa further check for leaks before completing the job.
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2.16 DECOMMISSIONING

Before starting this procedure, itis essential that the technical personnel are fully familiar with the equipment and its characteristics. It
is good practice thatall refrigerants are recovered safely. Before the operation is performed, an oil and refrigerant sample must be taken
incaseanalysisisrequired before reusing the recovered refrigerant.
Ifanalysisisrequired prior toreuse of recovered refrigerant, itis essential that electrical poweris available before starting operation.
a. Becomeacquainted with the equipmentandits operation.
b. Electricallyisolatethe system.
c. Beforestartingthe procedure, make sure that:
- mechanicalhandlingequipment for refrigerant cylindersisavailable, if necessary;
- allpersonal protective equipmentisavailableand used correctly;
- therecoveryoperationissupervised atall timesbyaskilled person;
- recoveryequipmentand cylinders comply with relevant standards.
. Emptytherefrigeration system, if possible.
. Ifitisnot possible to obtain a vacuum, use a manifold so that the refrigerant can be removed from various parts of the system.
Makessurethatthe cylinderisplaced on the scale before proceeding with recovery.
. Starttherecoverymachineand operateitaccordingto the manufacturer'sinstructions.

ohoRe th 0 A

. Donotoverfill cylinders 42 Kg/L or 42% by volume.

—-

Do notexceed the maximum working pressure of the cylinder, noteven temporarily.

j. Oncethe cylinders have been properly filled and the process is complete, ensure that the cylinders and equipment are removed from
thesiteimmediately and thatall equipmentisolation valvesare closed.

k. Therecoveredrefrigerant must notbe chargedinto other chilling systems, unlessithasbeenrecycled or regenerated.

2.17 LABELLING

The equipment must belabelled to guarantee thatithasbeen decommissioned and emptied from the refrigerant. Thelabel mustbear the
dateand signature. Make sure that thelabelsareapplied on the equipment to indicate that it contains flammable refrigerant.

2.18 RECOVERY

When refrigerant is removed from a system, for maintenance or dismantling operations, it is recommended to remove all refrigerant
safety.

When transferring the refrigerant in the cylinders, make sure that only refrigerant recovery cylinders are used. Make sure that the cor-
rectnumber of cylindersareavailable to hold all the refrigerant charged into the system.

Cylinders designed for the recovered refrigerant and labelled for that refrigerant must be used (e.g., specific cylinders for recovered re-
frigerant). The cylinders mustbe equipped with pressure valves and shut-off valvesin the good condition.

The recovery cylinders must be emptied and, if possible, cooled before the recovery operation. Recovery equipment must be in good
working order with a set of instructions for the equipment readily available and must be suitable for the recovery of flammable refriger-
ants. Additionally,a set of calibrated scales in good condition must beavailable.

Flexible hoses mustbe complete with leak-free disconnectjointsand in good condition. Before using the recovery machine, check that it
isingood condition, suitable for A3 flammable refrigerants (Atex certification), thatithasbeen correctly maintained and that theassoci-
atedelectrical componentsare sealed to avoid the risk of ignitionin the event of arefrigerantleak. Consult the manufacturerifin doubt.
Therecoveredrefrigerant mustbe treated accordingtolocallegislation in the appropriate recovery cylinder and the relative waste trans-
fernote mustbe drafted.

Do notmixrefrigerantsinrecoveryunitsand especiallynotin cylinders.

If compressors or compressor oils mustbe removed, make sure that they have been emptied to an acceptablelevel to prevent the presence
of residual quantities of flammable refrigerant in the lubricant. To speed up this process, the only way to heat the compressor housing s
by usingan electricradiator suitable for this type of refrigerant.

Drainingoil froma system must be done safely.
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2.19 HCREFRIGERANT (R290) BLEEDING

Insome cases, refrigerant bleeding can be an alternative to recovery, especially for hydrocarbon (HC) refrigerants which have minimal
environmentalimpact (zero OPD and negligible GWP). However, this practice must comply with any applicable national regulations, if
any.

Inparticular, beforebleedingasystem, itisnecessaryto:

Verify compliance with waste materials and environmentallegislation.

Ensure compliance withlegislation on the safety ofhazardous substances.

Bleedingisonly performed onsystems containingasmallamount of refrigerant, typicallyless than 500g.
Bleedinginsideabuildingis not permitted underany circumstances.

Bleeding should nottake placein publicareas orin places where people are notinformed of the procedure being performed.
Theflexible hose used must belong enough and ofadequate diameter to extend atleast 3 meters outside the building.

Bleeding should only occur when certain that the refrigerant is not blown back into adjacent buildings or leaked to a point below
groundlevel.

Theflexible hoseis made of material compatible with HCrefrigerantsand oil. A deviceisused toraise thehose outletatleast 1 mabove
ground level and so thatthe outlet faces upwards (to facilitate dilution).

Theend ofthehose cannow discharge and disperse the flammable fumesinto theambientair.

There mustbe no restrictions or sharp bends within the bleedingline that could impede flow.

There mustbe noignition sources near the hose outlet.

Thehose should be checked regularlyto ensure that thereare no holes or kinks that could causeleaks or block the flow.

Whenbleeding, the refrigerant flow should be measured using low-flow manifold gauges to ensure the refrigerantis well diluted.
Once the bleeding is complete, if possible, the system should be flushed with OFN. Alternatively, the system should be pressurised with
OFNand thebleeding procedurerepeated atleast twice, to eliminate residual refrigerant.

2.20 TRANSPORT,MARKINGAND STORAGEOFUNITS

a

b

(g

. Transportofequipment containing flammable refrigerants.
- Compliancewith transportregulations.

. Marking of equipment using signs.
- Compliancewithlocal regulations.

. Disposal of equipment using flammablerefrigerants.
- Compliance with national regulations.

d. Equipment/appliance storage.

o

- Theequipment mustbe stored in compliance with theinstructions of the manufacturer.
. Storage of packaged equipment (unsold)
- Theprotection of the storage packaging must be builtin such a way thatany mechanical damage to the equipment inside the pack-
aging does not cause aleak of therefrigerant charge. The maximum number of pieces of equipment that can be stored together will
bedetermined bylocalregulations.
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