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Foreword

4:2022(E)

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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INTERNATIONAL STANDARD ISO 5149-4:2022(E)

Refrigerating systems and heat pumps — Safety and
environmental requirements —

Part 4:
Operation, maintenance, repair and recovery

1 Bcope

This| document specifies requirements for safety and environmental aspects in reldtion t¢ operation,
maiTtenance and repair of refrigerating systems and the recovery, reuse and.disposal of|all types of
refrigerant, refrigerant oil, heat transfer fluid, refrigerating system and part thereof.

This| document does not cover "motor vehicle air conditioners" constructed according to the product
standards such as [SO 13043.

Thege requirements are intended to minimize risks of injury to/persons and damage to property and
the ¢nvironment resulting from improper handling of the refrigerants or from contaminants leading to
system breakdown and resultant emission of the refrigerant.

2 Normative references

The [following documents are referred to in thestext in such a way that some or all of their content
congtitutes requirements of this document. Eqor dated references, only the edition cited ppplies. For
undgted references, the latest edition of the teferenced document (including any amendments) applies.

ISO p149-1, Refrigerating systems and-heat pumps — Safety and environmental requiremen{s — Part 1:
Definitions, classification and selection ériteria

ISO p149-2, Refrigerating systeiissand heat pumps — Safety and environmental requiremen{s — Part 2:
Design, construction, testing,marking and documentation

ISO b149-3, Refrigeratipg-systems and heat pumps — Safety and environmental requirements — Part 3:
Instqllation site

ISO 11650, Performance of refrigerant recovery and/or recycling equipment

[EC [60335-2<104, Household and similar electrical appliances — Safety — Part 2-104f Particular
requirements for appliances to recover and/or recycle refrigerant from air conditioning and rgfrigeration
equipmeént

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 5149-1 apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2022 - All rights reserved 1
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4 General requirements

4.1 Operation instructions

4.1.1 Care shall be taken to ensure that the personnel charged with the operation, supervision and
maintenance of the refrigerating system are adequately instructed and competent with respect to
their tasks. The installer of the refrigerating system shall draw attention to the necessity for adequate
instruction of operating and supervising personnel. Typical in-service inspection requirements are
shown in Annex D.

4.1.2 Per
mode of fun

4.2 Instrn

Before a ne
in operatio
manual abd

bonnel in charge of the refrigerating system shall have knowledge and experience of

ctioning, operation and day-by-day monitoring of this system.

uction of operating personnel

w refrigerating system is put into service, the person responsible for,placing the sy
i shall ensure that the operating personnel are instructed on the basis of the instrug
ut the construction, supervision, operation and maintenance of, the refrigerating sys

aswellast

e safety measures to be observed, and the properties and handling of the refrigerant u

It is advisable that the operating personnel are present during evacuation, charging with refrige
and adjustment of the refrigerating system as well as, if possible, dufing assembly on site.

4.3 Docu

4.3.1 The

mentation

person responsible for the refrigerating system shall keep an updated logbook of

refrigerating system.

h

he logbook the following informationshall be recorded:
pof all maintenance and repair work;

ies and kind of (new, reused or recycled) refrigerant which have been charged on
, and the quantities ofrefrigerant which have been transferred from the system on
(see also 6.6);

ult from analysis‘er’test of any reused refrigerant shall be kept in the logbook (see

bf the reuséd-refrigerant;

5 and.replacements of components of the system;

the

ttem
tion
tem,
sed.

rant

the

each
each

also

of-all periodic routine tests;

4.3.2 Int
a) details
b) quantit

occasi

occasi
c) the res

6.2.1);
d) source
e) change
f) results
g)

4.3.3 The

record of significant periods of non-use.

logbook shall be readily accessible at the equipment or made available upon request.

5 Maintenance and repair

5.1 General

5.1.1 Each refrigerating system shall be subjected to preventive maintenance in accordance with the

instruction

manual (see ISO 5149-2).
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NOTE The frequency of such maintenance depends on the type, size, age, use, etc. of the system. In many
cases more than one maintenance service is required in the course of one year.

5.1.2 The person responsible for the refrigerating system shall ensure that the system is inspected,
regularly supervised and maintained.

5.1.3 Systems should be subject to tightness inspection in accordance with Annex D by a competent
person. If, during the inspection the suspicion of a leak exists, e.g. through refrigerant temperature
checks or capacity reduction, then the leak shall be located with suitable detection equipment and

len another
eed upon.

5.1.5 Regular maintenance which does not include interference. with, nor adjustment of, the
refrigerating system and which requires no specialized knowledge of refrigeration engineefing shall be
carrjed out by a person with appropriate skills.

5.1.6 In the case of refrigerating systems located within< veéntilated enclosure and copsidered as
indirect systems, only authorized persons shall be permitted in the space surrounding thle enclosure
duripg maintenance and repair operations because theseparation between refrigerant| containing
parts and occupants of the room is no longer effectjve’and leaks of refrigerant into the gurrounding
spade become possible.

5.1.7 Any markings to the compressor or equipment shall be refreshed if any of the existing text has
becdme illegible.

5.1.8 The mixing of different refrigerants within a system shall not be permitted|under any
circymstances. Change of the refrigerant type shall be in accordance with 5.4.

5.2 | Maintenance

5.2.1 Maintenanceshall be undertaken by a competent person in such a way that:
a) pccidents topersonnel are prevented;
b) Hdamagefo)goods is prevented;

c) fomponents of the system remain in good working order;

d) hC lJul lJUDC aud ava;labilit_y Uf thC o_yotcul dl' T ula;utaiucd,
e) leakage of refrigerant or oil is identified and remedied;

f) waste of energy is minimized.

5.2.2 The extent and time schedule for maintenance shall be fully described in the instruction manual
(see ISO 5149-2).

5.2.3 If the discharge line of a pressure relief device is connected into a common discharge line and
the valve is temporarily dismounted for reasons of testing and maintenance, the connecting ends of the
remaining ends entering the common discharge header are to be blocked.

©1S0 2022 - All rights reserved 3
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5.2.4 When a secondary cooling or heating system is used, the heat-transfer medium shall be
periodically inspected in accordance with manufacturer instructions for its composition, and the
secondary system shall be tested and inspected for the presence of refrigerant from the primary circuit.

5.2.5 Regular leak tests, inspections and checking of the safety equipment shall be carried out
(see Annex D).

5.2.6 When oil is drained from a refrigerating system it shall be carried out safely in accordance with
the instruction manual. The procedure shall be in accordance with Annex A.

5.3 Repdir

5.3.1 Reppirs onrefrigerant containing components shall be carried out by a competent.pesson i the
following oxder, if appropriate:

a) conducting a hazard analysis and risk assessment for the proposed repair;
b) instructing of the maintenance staff;
c) emptyihg, recovery and evacuation;

d) disconnecting and safeguarding of the components to be repaired (e.g. power drive, presjsure
vessel, piping);

e) cleaning and purging (e.g. with nitrogen);
f) releasing for repair;
g) carrying out the repair;

h) testing|and checking of the repaired compdnent (pressure test, leakage test, functional fest),
see 1S0O|5149-2;

i) replacing, evacuating and recharging with refrigerant.

NOTE For welding or using arc- andflame-producing apparatus, specific personnel and welding or brazing
provals are used.

5.3.2 Reftigerant leaks shallbe identified and repaired without undue delay by a competent person

5.3.3 Durjing each periodic maintenance and following each repair, as necessary, at least the folloyving

a) all safety; control an
their ¢ i

d measurement devices as well as alarm systems shall be checked to verify

b) leakage tests shall be carried out at the relevant repaired part of the refrigerating system or the
entire system,;

c) charge isolation and evacuation of the repaired part of the refrigerating system.

5.3.4 Maintenance and repair requiring the assistance of other skilled personnel (such as welders,
electricians, measuring and control specialists) shall be carried out under the supervision of a
competent person.

5.3.5 Welding and brazing shall only be carried out by qualified personnel and only after the section
has been purged according to an approved procedure.

4 © IS0 2022 - All rights reserved
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5.3.6 Replacements of components or changes to the refrigerating system shall be ordered and
carried out by a competent person or by authorized repair service centre for systems that do not
require periodic maintenance.

5.3.7 Any pressure relief valve which discharges to atmosphere shall be inspected after it has been
actuated and shall be replaced if it has not fully reseated.

5.3.8 The vacuum procedure shall be applied as follows. A stationary vacuum pump shall be
connected to the assembly or relevant part of an assembly and an absolute pressure of less than 270 Pa
shall be achieved. The achieved pressure should be maintained at this level for sufficient time after
the pump has been isolated from the assembly to ensure that the moisture nas been remoped and the
system is not leaking. For smaller systems a lower vacuum pressure may be necessarycThé competent
perspn that executes this operation, shall decide when the vacuum can be brokemyand whether the
vacyum procedure should be repeated. At the end of the vacuum procedure, the assembly ¢an be filled
with the appropriate refrigerant. A certificate for the vacuum and filling procedure shall He provided.
This| certificate indicates the method used, the results of the procedure, the préssures applied and the
durdtion of the test. A similar documentation in the logbook is regarded eqtial.

5.4 | Change of refrigerant type

5.4.1 General

In tHe event of a change of the refrigerant type used in thexefrigerating system, the followihg planning
and [execution activities shall be carried out and conformance to the relevant requjrements of
[SO $149-1, ISO 5149-2 and ISO 5149-3 shall be implemented where applicable.

5.4.2 Planning the change of refrigerant type

Before changing the refrigerant type, a plan’shall be prepared. It shall include at least the following
actigns:

a) perify that the refrigerating systerh and components are suitable for the refrigerant type change;

b) pxamine all materials usedin‘the refrigerating system to ensure they are compatible wfith the new
Fefrigerant type;

c) Hetermine whetherthe existing lubricant type is suitable for use with the new refrigergnt type;
d) perify that thesystem allowable pressure (PS) shall not be exceeded;

e) perifythatthe pressurerelief device required discharge capacity is adequate for the new refrigerant
Lype;

f) perify(that the motor and switchgear current ratings are adequate for the new refrigerqnt type;

g) Verify thatthetiquid receiverissufficiently targe for the mrew refrigerant charge;

h) if the new refrigerant has a different classification, ensure that the consequences of the change of
refrigerant classification are addressed.

Guidance on equipment suitability for refrigerant type change should be sought from the original
equipment manufacturer, new refrigerant manufacturer and lubricant manufacturer, as appropriate.

5.4.3 Execution of the change of refrigerant type

Follow the recommendations of the equipment manufacturer, the compressor manufacturer, the
refrigerant supplier or apply the following procedure with the plan developed according to 5.4.2:

a) record a full set of system operating parameters to establish baseline performance;

© IS0 2022 - All rights reserved 5
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b) repair any issues identified by a);

c) conduct a thorough leak check and identify any joints and seals to be replaced;

d) recover the original refrigerant in accordance with 6.2;

e) drain the lubricant;

f) check whether the lubricant is in good condition. If not, then remove the residual lubricant from the
system;

g) change the joints, seals, indicating and control devices, filters, oil filters, driers and relief valves as

requirgd;

h) evacuafe the system to less than 132 Pa absolute pressure;

i) charge with lubricant;

j) charge with refrigerant;

k) adjustindicating and control devices, including software modifications if required;

1) amend pll indications as to the refrigerant type used, including the log-book and documentati
operating site;

m) conducf a thorough leak check and repair any joints and seals as¢equired;

n) record|a full set of system operating parameters to compare with the previous bas
perforrhance.

6 Requi

6.1 Gendral requirements

Disposal of| refrigerating systems and) parts shall be undertaken properly. National regulationsg

6.1.1 Dis
apply.

6.1.2 Per
Recovery, r
6.1.3 Pa
All parts o

rements for recovery, reuse and disposal

posal

sonnel

buse, recyclé;declaim and disposal shall only be undertaken by competent persons.

s of refrigerating systems

n at

bline

can

ition

refrlgeratmg systems (e.g. refrlgerant oil, heat transfer medlum fllter drler 1nsul<

6.1.4 Refrigerants

(see

All refrigerants shall be recovered for reuse, recycled or reclaimed for reuse, or shall be properly
disposed; national regulations can apply (see 6.3).

Destruction of refrigerants shall require an authorized facility for destruction.

See Figure 1 for the relationship between the processes.
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6.2

6.2.

The
type

Dep
NOT

NOT

ISO 5149-4:2022(E)
> Disposal
Refrigerant/oil from
existing refrigerating > Recovery > Reuse
system X
> Recycle
> Reclaim
Figure 1 — Simplified representation of the relationship between the processes

b Handling

method of handling of the refrigerant shall be decided before it is rémoved from the r
em or the equipment (see also Annex C).

decision shall be based upon considerations including:

history of the refrigerating system;

Lype and disposition of the refrigerant in the refrigerating system;
reason for removal of the refrigerant from the réfrigerating system;

rondition of the refrigerating system or thezequipment and whether or not it is to be
service.

Requirements for recovery and reuse of refrigerant

|  General

directions given regarding’the treatment of recovered refrigerant before reuse shall
s of refrigerant.

bndent on the situation, recovered refrigerant shall follow one of the paths indicated in
£ 1 The definitions for reuse, recycling, reclaim and disposal can be found in ISO 5149-1.

£ 2 Camposition changes can result from a leak of refrigerant classed in the 400 series.

bfrigerating

returned to

apply to all

Figure 2.
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6.2.2 Tesfts for reuse of refrigerants

For halocar

6.2.2.1 A

The acid te
requires a s
HCI).

If the acid t
process, an

NOTE1 P

Such a test

NOTE2 R
system servi
returned to {

When a refi
or motor bu

Refrigerant recovered from
the refrigerating system, NL Suspected NOA Suspected No Reuse | ,| Reuseinthe same
where the composition has contamination moisture 6.2.3 refrigerating system
changed. lYeS l Yes
Yes Use in a refrigerating
Acid test failed No | Moisture test failed | No Recycle system with the
—> —>|
6.2.2.1 6.2.2.2 6.2.4 same type of
| Yes | Yes refrigerant
or
Reclaimable Yes Reclaim No restriction
] (Analysis) 6.2.5 1 of use
No
Disposal
6.3

Figure 2 — Flow chart for recovered refrigerant

bon refrigerants, the following tests shall be carried out.

rid test

st uses the titration principle to detect ‘any compound that ionizes as an acid. The
ample of between 100 g and 120 g andihas a lower detection limit of 0,1 x 106 by mas|

est fails, the total refrigerant charge shall undergo a recycling (6.2.4) or reclaiming (6]
1 the filter drier(s) in the refrigerating system shall be replaced.

hss and fail criteria are outlijted in AHRI 700.
s normally not required if recovery is from a refrigerating system during its manufacty
pfrigerant recovered from a refrigerating system (e.g. removed overcharge, refrigerant taken o
ce, local non-Centaminating repair, major overhaul or replacement of a component) can norma

he same system.

igerating system has been taken out of service because of contamination of the refrigg
rnout; the refrigerant shall be reclaimed or disposed of properly.

|

test
s (as

12.5)

ire.

t for
y be

rant

The evacua

when returning the refrigerant to the refrigerating system.

tion and charging procedures specified in this part of the standard (see 5.4) shall be followed

It is recommended that the refrigerant is recharged through a filter drier to remove moisture which
may have contaminated the fluid during recovery.

6.2.2.2 Moisture test

The Coulometric Karl Fischer Titration shall be used for determining the water content of refrigerants.
This method can be used for refrigerants that are either a liquid or a gas at room temperature. For all
refrigerants, the sample for water analysis shall be taken from the liquid phase of the container to be

tested.
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https://standardsiso.com/api/?name=4fa0669c04846893f9548b9ae71d9213

ISO 5149-4:2022(E)

If the moisture test fails, the total refrigerant charge shall undergo a recycling (6.2.4) or reclaiming
(6.2.5) process, and the filter drier(s) in the refrigerating system shall be replaced.

6.2.3 Recovery for reuse

In case the recovered refrigerants are considered to be changed in composition, then the refrigerant
shall be reclaimed (see 6.2.5) or disposed of (6.3) accordingly.

Recovered refrigerants, where there is no suspected contamination can directly be reused in the same
refrigeration system.

NOTE Contamination can be caused by motor burnout.

If ccintamination is suspected and the refrigerant is failing one or more of the tests(in'6.2.2 then the
refrigerant shall be:

— recycled according 6.2.4, or
— reclaimed according to 6.2.5,

— prdisposed of properly according to 6.3.
6.2.4 Recovery for recycling

6.2.4.1 General

Recycling of recovered refrigerants shall comply with.the following requirements:
— the recycling equipment complies with the requirements of 6.2.4.2;

— thehistory of the refrigerant and the refrigerating system is known from the date of commissioning;

— fhe competent person or company informs the party concerned when recycled refrigerant is used
hnd the source from which it comes:and the result of the tests or, if necessary, of the analysis.

For recovered refrigerant that failed acid or moisture test according to 6.2.2, recycling shall be applied
wheh using recycling equipmentwith acid and moisture filters.

Recycled refrigerant can be used for systems that use the same type of refrigerant.

Anngx B gives guidance.for recycled refrigerant.

6.2.4.2 Requirements for refrigerant recovery and recycling equipment and procedures

Recqvery and recycling equipment shall comply with IEC 60335-2-104 and for halocarbon fefrigerants
with IS@ 11650.

15 £ olball L 1 1ozl 3 od + wifir tla ot 3 i A3 £ £ 23 11 3 3
Equ PHTICITCSTIar oCTCgurdrty S petttCtTtO-veTITy tirtat CQUTPTITCITC aTCr IS T OITCTIICS ar Cvv CTT malntalned

and in good order. Equipment and instruments shall be function tested and calibrated regularly.
6.2.5 Reclaim

6.2.5.1 Analysis

A refrigerant sent for reclaim shall be analysed and shall either be reclaimed, considered for further
processing or disposed of properly.

©1S0 2022 - All rights reserved 9
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6.2.5.2 Specification

After the re
NOTE 1

NOTEZ R

Pa

frigerant has been reclaimed it shall meet the specification for new refrigerant.
ss and fail criteria are outlined in AHRI 700.

eclaimed refrigerant can be used as new refrigerant.

6.3 Requirements for disposal

6.3.1 Refrigerant intended for further processing

The refrige
further use

rant can be considered for further processing, where the refrigerant is used as feedsto¢
in chemical processes.

6.3.2 Refrigerant not intended for further processing

Reclaim ref
disposal. Di
property ary
6.3.3 Abs
After absor

NOTE A

rigerant which is not intended for further processing shall be dealt with as waste for
scharge of refrigerants shall only be permitted in a manner which js not harmful to per;
d the environment and in accordance with legal requirements.

orbed R-717 (ammonia)
bing ammonia (NH3) in water, the “mixture” shall be déealt with as waste for safe dispoj

dditional information can be found in Annex C.4.

6.3.4 Refrigerating machine oil

Used oil, re
separate ap|

6.3.5 Oth

Other comj
appropriate

When nece
consulted.

6.4 Requ

All operatid
the refriger
or by the se

covered from a refrigerating system, which cannot be reprocessed, shall be stored
[propriate container and shall be dealt with as waste for safe disposal

er components

ponents of the refrigerating® system containing refrigerant or oil shall be dispose
ly.

bsary, a person competent in dealing with the disposal of refrigerants and oils shoul

irementsfor documentation

ns of reeovery and reuse of refrigerant, and its source, shall be recorded in the logbo
ating'system (see 4.3). If requested, a certificate shall be supplied by the refrigerant sup

k for

safe
ons,

al.

in a

d of

d be

bk of
plier

rzice company.

6.5 Requirements for refrigerant transfer, transport and storage

6.5.1 General

Appropriate safety practices shall be followed during transfer of refrigerant from a refrigerating system
to a refrigerant container for transport or storage.

6.5.2 Refrigerant transfer

6.5.2.1 Procedure

Refrigerant

10

recovery shall be carried out properly; national regulations can apply.
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Transfer/evacuation of the refrigerant shall be carried out as follows.

a)

4:2022(E)

If the compressor of the refrigerating system cannot be used for the transfer, refrigerant recovery
equipment shall be connected to the refrigerating system in order to transfer the refrigerant, either

into another part of the refrigerating system, or into a separate container.

b) Before service, repair, etc., which involves opening the system, the pressure of the refrigerating

system or of the relevant parts shall be reduced, by transferring refrigerant, to:

— 0,6 bard) absolute for a refrigerating system, or part system, with internal volume up to and

Atm

The
will

The
be s
mac

6.5.]
The

The
hold

NOT
The

e.g. R-407G—=="Recovered - Do not use before investigation” or “R-717 (Ammonia) — Recover

NOT

including 0,2 m3;

0,3 bar absolute for a refrigerating system, or part system, with internal volumé)g
0,2 m3.

Chereafter the pressure can be further reduced using a vacuum pump before breaking
with dry oxygen-free nitrogen.

Requirements for leak tests are given in 5.2.5 and in Annex D.

bspheric pressure is acceptable for R-744 (carbon dioxide) systems:
Before scrapping, the refrigerating system or its parts shall be evacuated down to a pr¢
— 0,6 bar absolute for a refrigerating system with an intérnal volume up to and inclug

— 0,3 bar absolute for a refrigerating system with anjinternal volume greater than 0,3

above pressures apply in an ambient temperatuie of 20 °C. For other temperatures t
need to be changed accordingly.

time required for transfer or emptying s ‘dependent on the pressure. The process
Lopped when the pressure remains cefnstant after switching off the compressor of t
hine.

..2  Refrigerant container
refrigerant shall only be transferred to a container suitable for the specific refrigerant

container shall be cleéayly identified and marked by a colour code or otherwise as being

the refrigerant invelved.
£ 1  AHRI Guideline N provides information on colour coding.

container-with recovered refrigerant shall be specifically marked to note any special

E 2 National regulations sometimes give a specific colour for recovery cylinders.

reater than

the vacuum

ssure of:
ing 0,2 m3;
m3.

he pressure

should only
he recovery

nvolved.

intended to

conditions,
ed”.

6.5.2.3 Disposable container

A disposable “one-way” container shall not be used because of the possibility of the remaining gas

cont

ent being discharged into the atmosphere when the container is discarded.

6.5.2.4 Container filling

The

refrigerant container shall not be overfilled.

When a container is filled with refrigerant, the maximum charge shall always be observed, taking
into account that possible refrigerant-oil mixtures have a lower density than pure refrigerant. The

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?

© IS0 2022 - All rights reserved
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usable container capacity shall therefore be reduced for a refrigerant-oil mixture (80 % of maximum

refrigerant

charge or 70 % bottle volume, whichever is lower) controlled by mass.

This shall be defined at a temperature that is the highest expected and then reduced for the temperature

where the t

ank is filled.

The allowable pressure of the container shall not be exceeded, even temporarily, during any operation.

NOTE1 Special valves can be fitted to the refrigerant container to avoid the possibility of overfilling.

NOTE 2  Container filling can be carried out according to a national or regional regulation.

NOTE3  AMdditional information can be found in C.2.

6.5.2.5 Different refrigerants

Different reffrigerants shall not be mixed and shall be stored in different containers.

A refrigerant shall not be placed in a container that contains a different or an unkriown refrigerant

An unknown refrigerant already in a container is not to be vented to the @tmosphere but shall be
identified ahd reclaimed or shall be disposed of properly.

NOTE Alrefrigerant contaminated with another refrigerant can make itimpossible to reclaim.

6.5.3 Transport

Refrigerants shall be transported in a safe manner.

6.5.4 Storage

Refrigerants shall be stored in a safe manner. Natienal regulations can apply.

The storagg site should be dry and protected from weather to minimize corrosion of refriggrant
containers.

NOTE Afditional information can be-found in C.3.

6.6 Requirements for recovery equipment

6.6.1 General

The recovely equipment draws refrigerant/oil out of the refrigerating system and transfers it ifto a
container in} a safe manner, and shall be leak-tight.

Refrigerant{recevery machines shall conform to the relevant safety standard such as. IEC 60335-2-104.
NOTE The equipment can employ replaceable core filter driers to remove moisture, acid, particles and other
contaminants.

6.6.2 Operation in respect to the environment

The recovery equipment shall be operated in such a way as to minimize the risk of emission of
refrigerants or oil to the environment.

12
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6.6.3 Performance

4:2022(E)

The recovery equipment shall at a corresponding temperature of 20 °C be able to operate down to a
final pressure of:

a) 0,6 bar absolute if used for a refrigerating system with an internal volume up to and including

0,2 m3;

b) 0,3 bar absolute if used for a refrigerating system with an internal volume greater than 0,2 m3.

NOTE A method for measuring the performance of this equipment is contained in ISO 11650.

6.6.

The
and

Whe
filte
prio
shoy

I Operation and maintenance

recovery equipment and filters shall be operated and maintained in accordance witk
Lhe specifications of the manufacturer of the recovery equipment.

n changing replaceable core filter driers in the recovery equipment,, the section cor
's should be isolated and the refrigerant should be transferred into.a suitable storag
" to opening the filter shell. Any air introduced into the recovery equipment during the
1d be removed by evacuation and not by flushing out or purging.out‘with the refrigeran

ISO 11650

taining the
e container
core change
t.
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Annex A
(normative)

Draining the oil from a refrigerating system

A.1 General

The oil shal

During the
open flame

When drair
the pressurj

0il shall nof

A.2 Amn

| be drained by competent personnel.

raining operation the room shall be effectively vented. Smoking and presence ofany d
or ignition source shall be prohibited.

ing oil from compressors (or collectors) by means of a drain plug, it is-required to re
e in the compressor (or collector) to atmospheric pressure before rerigving the plug.

be discharged onto the ground or into sewers, waterways, groundwater or seawater.

1onia systems

A.2.1 General

Usually bot
are equippe
accumulate
and a self-
from the p3g
refrigerant

A.2.2 Drg
The pressul
If the drain

Two valves
self-closing
and reinsta

Itis recomn
other thing

ther

duce

h the high and the low pressure sides of a refrigéerating system containing R-717 (amm
d with oil collectors with draining valves in-grder to be able to remove the entrained
d oil from the system. The oil draining apértures shall be equipped with a shut-off dg
flosing valve downstream, or a catch pot oil collecting system, which enables isold

nia)
and
vice
ition

rt of the refrigerating system containing liquid refrigerant, safe venting of oil containing

and isolation of the vapour line before the oil is drained off.

ining procedure
e of the section from which the oil is drained shall be above atmospheric pressure.
ng aperture is blogked, additional care is necessary.

are provided onthe oil drain, one manually operated valve and one self-closing valve. |
valve is partly~opened and no oil or refrigerant is emitted it shall be disassembled, cle
led. Ensuxe’that the manually operated valve remains closed during this operation.

nendedthat oil is drained regularly at the points intended for this purpose to avoid, amg
5, the 'disturbance of the refrigerant level control and the danger of liquid hammer w

this entails

ff the

hned

ngst
hich
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Annex B
(informative)

Guide specification for recycled refrigerant

4:2022(E)

B.1 This document specifies the performance requirements for equipment to recycle halocarbon (and

som
test¢

B.2
stan
copi

B.3
parg

B.4
sped

B.5
recy
blen

otirer) Tefrigerants, but Tecogmizes that for certificatiomr purposes suchequipmrert
d against “standard contaminated refrigerant samples”, see ISO 11650.

In practice, refrigerants being recovered cannot be expected at all times to fieproduc

ran only be

e only these

dard contaminants and currently it is not certain with what levels of contamination $ystems are

hg.

This document makes no direct reference to a specification-for recycled refrigerants, the

meters for which have, in any case, still to be determined.

The recoverer may wish to compare the results of analysis for the recycled refrigérant to the
ification for virgin product, understanding that the recycled refrigerant may not me¢t the virgin
refrigerant specification.

Attention is drawn to the possibility of significant property changes if mixed refrigerants are

cled in proportions different from the originallmixture or if other refrigerants not in
 have contaminated the mixture.

the original
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Annex C
(informative)

Handling and storage of refrigerants

C.1 General

Information} about handling and storage given in this Annex may be used where no similar criténia
in national fegulations.

Losses of fefrigerants to the atmosphere should be minimized during handling carid storag
refrigerant

C.2 Hanglling

C.2.1 Refrigerant should only be charged into refrigerating systems<after a pressure and tight]
test.

bxist

e of

ness

C.2.2 Refrigerant containers should not be connected to a systém at a higher pressure or to piping

with hydratglic pressure of liquid refrigerant where the pressure is sufficient to cause a backflow
the containgr. Backflow of refrigerant can result in the container being overfilled. This could resull
dangerous Increase in the container pressure.

C.2.3 Charging lines should be as short as p@ssible and equipped with valves or self-cld
connections to minimize the losses of refrigerant:-Charge lines should be selected considering the €|
of the pressjure created by the transfer of the refrigerant from the cylinder during charging.

C.2.4 Reftigerant transferred to a system should be measured by either mass or volume using s

into
ina

sing
ffect

rales

or a volumeftric charging device. When.charging zeotropic mixtures, the refrigerant is charged from the

liquid phas¢ in accordance with the'refrigerant manufacturer's instructions.

When charging a system, caré.should be taken that its maximum permissible charge is never exce
(see C.2.7), In view of, ameng-Other things, the danger of liquid entering the compressor. Charging
refrigerant [should preferably be done in the low pressure part of the system. Each point downstf
from a closg¢d shut-off.valve in the main liquid line is regarded as a low pressure side point.

pded
with
eam

C.2.5 Befgre charging refrigerant into a system the contents of the refrigerant containers should be

confirmed. [[he adding of an unsuitable substance may cause explosions or other accidents.

C.2.6 Refrigerant containers should be slowly and carefully opened.

Refrigerant containers should be disconnected from the system immediately upon completion of the

addition or removal of the refrigerant.

Refrigerant containers should not be knocked, dropped, thrown on the ground or exposed to thermal

radiation during the addition or removal.

Refrigerant containers should be checked for corrosion.
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C.2.7 When adding a refrigerant to a system, e.g. after repair, care should be exercised to add
refrigerant in small amounts to avoid overcharging, while observing high and low side pressures.

If the maximum permissible refrigerant charge of a system has been exceeded and the necessity arises
to transfer part of the refrigerant charge to refrigerant containers, the containers should be carefully
weighed during transfer, taking care that the maximum charge for the container is never exceeded.
The container should not be charged to a point where hydrostatic expansion of liquid refrigerant, as
a consequence of a temperature rise, can cause a rupture. The maximum permitted mass should be
marked on the containers.

g r refillable
appljcations; national reg F device and

refrigerant transfer up to an overfill of the coldest container.

C.2.10 When filling refrigerant containers, the maximum carrying capagity should not be exceeded.
The [carrying capacity is a function of the internal volume of the container and the liquid d¢nsity of the
refrigerant at a reference temperature (80 % liquid by volume at 50-°€).

C.2.11 Refrigerants should only be transferred into properlylabelled containers having pppropriate
presgure rating as different refrigerants have different saturation pressures.

C.2.12 To avoid the danger of mixing different refrigerant types and grades, e.g. recycled, the receiving
piner should only have been used previouslyfor that grade of refrigerant. The gradg should be

C.2.13 Transferring refrigerant from one ‘container to another should be carried out usipg safe and

ssure differential should be established between the containers by either cooling the receiving
piner or heating the discharge container. Heating should be achieved using blapket heater
equipment with a thermostat set at 55 °C or less and a thermal fuse or a non-self-resetting thermal
put set at a temperature-at which the refrigerant saturation pressure does not exceed B5 % of the

Under no circumstances should refrigerants be vented to the atmosphere from the receivinlg container
in o1fder to lowerdhetemperature to assist filling of the receiving container. Direct heating of refrigerant
piners by open flames, radiant heaters, or direct contact heaters to increase the flow ve|ocity of the
refrigerant is\not permitted.

C.2.14 Charging cylinders with graduated volumetric scales should be equipped with|a pressure

reliefvatve:

These cylinders should be filled in accordance with C.2.

Immersion heaters for this type of cylinder are permissible without a temperature limiting device if
the power input is limited by a current limiter, so that continuous operation of the heater results in a
cylinder pressure for the subject refrigerant of less than 85 % of the safety valve setting, regardless of
the liquid level inside the cylinder.
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C.3 Storage

C.3.1 Refrigerant containers should be stored in an especially provided cool space, away from fire
risk, out of direct sunlight and away from sources of direct heating.

Containers stored outside should be weather resistant and protected from solar radiation.

C.3.2 Mechanical damage to the container and its valve should be avoided by careful handling. Even
if fitted with a valve guard, containers should not be dropped. In the storage area, containers should be
effectively secured to prevent them from falling.

C.3.3 The| container valve should be closed and capped when the container is not in use/Gadkets
should be r¢placed as required.

C.4 Spedial provisions for handling ammonia vapour during maintenance or
decommissioning

C.4.1 General

Where subgections of an ammonia system are to be opened for maigténance, repair or dismanfling
the ammonja shall be removed from the system safely. Small quantities of vapour (up to 10 kg) can be
vented to amosphere, subject to local or national regulations. This.shall be done safely and in a maphner
which doeg not damage the local environment. It is also possible to absorb the residual ammonia
vapour in water to reduce the loss of ammonia to atmosphereciowever, this creates a solution of ajqua-
ammonia, which shall be handled with care and removed frem site safely.

C.4.2 Linjitations of ammonia vapour absorption

The maximphm quantity of aqua-ammonia that should be produced during this procedure is 200 1} The
solution cornjcentration should be no more than.30%, so it follows that the maximum amount of ammonia
vapour whifh can be extracted by this method'is 60 kg. Preferably the solution strength created by the
procedure ghould not be more than 10 %.

NOTE A[30 % solution of aqua-ammonia has a vapour pressure of 1 bar absolute pressure at 25 °C. Higher
concentratiopns are likely to emit ammonia vapour at standard temperature and pressure.

The solutiop strength can be d€termined by measuring the pH of the solution. Table C.1 gives solytion
strengths.

Tabl¢ C.1 — Aqua-ammonia solution strength at standard temperature and pressure

Solutloq 1% 59 10 % 30 %
mass fraction
sl 117 12,2 12,4 3

The specific gravity of the liquid can also be used. The specific gravity of a 28,5 % mass fraction solution
is 0,9.

C.4.3 Procedure for ammonia vapour absorption

Before starting work, prepare a written risk assessment and method statement. Ensure that all
necessary notifications have been made (site managers, workers in the vicinity and neighbours as
appropriate). Estimate the quantity of ammonia to be removed. To minimize the quantity, transfer as
much liquid as possible to other parts of the system and then lower the pressure of the part of the
system to be opened by connecting a vapour line from the vent point to a low pressure part of the
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system. The pressure should be reduced to less than 5 bar gauge in this way, and preferably as low as
possible.

EXAMPLE 1 60 kg of ammonia vapour has a volume of 12,6 m3 at 5 bar and a temperature of 10 °C.
EXAMPLE 2 60 kg of ammonia liquid has a volume of 96 1 at 5 bar and a temperature of 10 °C.
Ensure that the following precautions are observed:

a) use suitable personal protective equipment in accordance with the risk assessment;

b) position a suitable water container outdoors in a well-ventilated, safe location. The container should
ave a wide neck, but should have a Iid to prevent liquid spills when 1t is being moved. pecurely fix
Lhe water container so that it cannot move during the operation;

c) pse ahose fitted with non-return valve to ensure that water cannot enter the refrigeration system.
Fit the hose to the system vent valve;

d) fill the water container to no more than 75 % full (maximum quantity 200:);
e) pecurely fix the hose outlet well below the water level;
f) pradually open the vent valve;

g) monitor the water container to ensure that splashes do not)spill and the hose or contdiner do not
become loose. The absorption reaction is quite vigorouséand generates heat so the water will get
wwarm. There will be a strong smell of ammonia in the vicinity;

h) Ho not leave the water container or the vent valye unattended at any time. If the vent valve is
ndoors then this will require at least two operatives in attendance at all times;

i) ps soon as bubbles are no longer visible at\the hose outlet, close the vent valve and disconnect the
hose. This is to prevent water siphoninginto the refrigeration system;

j)  whenthe system pressure has dropped to atmospheric pressure, close the vent valve and disconnect
the hose;

k) pent the remaining vapour tetatmosphere in a safe and controlled manner.

The system can be opened up) but beware that there may still be liquid ammonia in low argas, and the
vapqur in the system is,atatmospheric pressure.

Amrponia has a very-Strong affinity for water and draws water into the system against a|pressure of
several bar if care is’not taken. This is why it is essential to monitor the hose outlet and clpse the vent
valvg quickly.

C.4.4 Disposal of the aqua-ammonia solution

Aqua-ammonia solution has many industrial uses, including window-cleaning fluid, NOk reduction
agent in furnaces and fertilizer. However, the ammonia recovered from a refrigeration system may be
contaminated with lubricant, so it may not be sufficiently pure to be used for these purposes. If the
aqua-ammonia is oil-free and sufficiently pure to be used as fertilizer, it should be diluted to strength of
less than 10 % mass fraction (pH 12,4, specific gravity 0,96 at 15 °C) and applied at a concentration of
not more than 20 1/m?2.

The aqua-ammonia solution should not be put into storm drains, watercourses or on land which drains
to a water course, as it is highly toxic to aquatic life. It may be released in a controlled manner to a foul
drain by prior arrangement with the waste water company. The waste water company may require
the solution to be further diluted and they may require a period of notice to prepare their plant for
the ammonia solution. If it is removed from site, then local and national hazardous waste transfer
regulations apply.
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The pH of the aqua-ammonia solution can be reduced by dosing with a weak acid solution or by leaving
the open container to stand in an outdoor, well ventilated location. This location should not be accessible
to the general public.

20 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=4fa0669c04846893f9548b9ae71d9213

ISO 5149-4:2022(E)

Annex D
(informative)

In-service inspection

D.1 During the operational life of the system, inspection and testing should be carried out properly;

natigmat regutations camrappty:
Information about in-service inspection given in this annex (see Table D.1) can be used@here no similar
critdria exist in national regulations.
Table D.1 — In-service inspection
(lause Inspection Test
External visual Corrosion |Pressure testfor| Reéfrigerant Safefy device
a -
ISO 5149-2, Annex A system le_akage deteg ¢heck
tion system
D.2 X X X
D.3 X X X
D.4 X X
D.5foD.7 X X
D.8 X X X
D9 X X
X = the clause is applicable
a2  The pressure of the system should be above-atmospheric pressure for the tightness test.
b leakage detection system means a Calibrated mechanical, electrical or electronic device for dete¢ting leakage
of rdfrigerants which, on detection, alerts the operator. The system is able to detect that a leak has occyrred without
necefsarily locating the leak.
D.2 | In-service inspection is’carried out after service work that is likely to affect strength, or when
a chpnge in use has oceurred, or when changing to another refrigerant at a higher pressyre, or after
standstill for longer than two years. Components, which do not conform, are changed. Teqt pressures
highler than appropriate for the design pressures of the components are not applied.
D.3 | In-ser¥ice inspection is carried out after repair or significant alterations or extensions to the
systems or'’components. Testing should be restricted to the parts affected.
For ©init systems and self-contained systems, if loss of refrigerant is evident the whole system is leak
tested.
D.4 In-service inspection is carried out after reinstalling on another site.

D.5 Leak testing of the system is to be performed if serious suspicion of leaks is raised. For the
purposes of this paragraph, “inspected for leakage” means that the equipment or system is examined
primarily for leakage using direct or indirect measuring methods, focusing on those parts of the
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