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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Lubricants for refrigerating compressors are used in a large variety of environments, mainly with
respect to the refrigerant used. This document covers the lubricants used in refrigerating compressors,
in which the lubricant is in contact with the refrigerant that is compressed.

There is a distinction between lubricants that are miscible and those that are not miscible in the
refrigerant.

The lubricants for these applications can vary in composition, from straight mineral oils to more
pineral-oils,—syntheticoils{e-g—poly—ea-olefins—esters,pobrglycols), and

addifives.

© IS0 2019 - All rights reserved v
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Lubricants, industrial oils and related products (Class L) —
Family D (compressors) —

Part 3:
Specifications of categories DRA, DRB, DRC, DRD, DRE, DRF

an

This

d-BDRG-(lubricantsforrefrigerating-compressors)

Scope

document specifies the minimum requirements for mineral or synthetichased lubricary

for yse in all types of refrigerating compressors.

NOT

2
The

) This document can be read in conjunction with ISO 6743-3.

Normative references

condtitutes requirements of this document. For dated references, only the edition cited

und{

I1SO
cup

ISO
ISO
ISO ]
ISO

592, Petroleum and related products — Determination of flash and fire points — Cle
method

719, Determination of flash point — Pefsky-Martens closed cup method
909, Petroleum products — Calculation of viscosity index from kinematic viscosity
016, Petroleum and related products from natural or synthetic sources — Determination (

8104, Petroleum products = Transparent and opaque liquids — Determination of kinemd

and alculation of dynamigviscosity

[SO B170, Petroleum liquids — Manual sampling

ISO 8448, IndustrialMiquid lubricants — 1SO viscosity classification

ISO B675, Citude petroleum and liquid petroleum products — Laboratory determination o
Hydiometerimethod

ISO [3771, Petroleum products — Determination of base number — Perchloric acid pot

ts intended

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referencedddocument (including any amendmerts) applies.

veland open

)f pour point

tic viscosity

( density —

entiometric

titration method

[SO 6245, Petroleum products — Determination of ash

ISO 6296, Petroleum products — Determination of water — Potentiometric Karl Fischer titration method

ISO 6618, Petroleum products and lubricants — Determination of acid or base number — Colour-indicator
titration method

[SO 6619, Petroleum products and lubricants — Neutralization number — Potentiometric titration method

ISO 6743-3, Lubricants, industrial oils and related products (class L) — Classification — Part 3: Family D
(Compressors)

© IS0 2019 - All rights reserved
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ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube
method

ISO 12937, Petroleum products — Determination of water — Coulometric Karl Fischer titration method

ISO 20764, Petroleum and related products — Preparation of a test portion of high-boiling liquids for the
determination of water content — Nitrogen purge method

DIN 51538, Testing of lubricants — Testing of resistance of refrigerator oils to ammonia

3 Terms and definitions

No terms alld definitions are listed in this document.
[SO and [E(Jmaintain terminological databases for use in standardization at the followingaddress¢s:

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

— IEC Eleftropedia: available at http://www.electropedia.org/

4 Sampling

Sampling of compressor oils for the purpose of this document, unless otherwise specified, sha]l be
carried out{ in accordance with the relevant procedure described in ISO 3170. The sample shall be
evaluated o a representative portion. Any drum, barrel, tanker.compartment or any type of contginer
delivered tq the end user may be sampled and analysed, at theidiscretion of the purchaser.

5 Requirements for oils operating in refrigérating compressors

5.1 Gendral

The lubricapt chosen for a refrigerating system shall be

— suitabl¢ to effectively lubricate thesmechanical parts of the compressor, and
— compatfible with the refrigerant.

The compatjibility covers the following aspects:

— chemicpl compatibilify at high temperatures;

— miscibi|ity and solubility characteristics.

Additionally, thelubricant should be as dry as possible.

5.2 Compatibility with the refrigerant

The compression of the refrigerant warms up not only the refrigerant itself, but also the oil. The final
compression temperature might increase, leading to thermal stress for the oil. At these temperatures,
the lubricant should not chemically react with the refrigerant.

5.3 Miscibility with the refrigerant

This characteristic is important at the evaporator level of the refrigerating circuit. The lubricant carried
over from the compressor into the evaporator shall be sufficiently miscible with the refrigerant at the
evaporator temperature so that the mixture of oil and refrigerant stays monophasic after expansion in
the evaporator. If the lubricant separates in the evaporator due to poor miscibility with the refrigerant,
fluid may get trapped in the evaporator, leading to loss of cooling capacity/efficiency and insufficient oil

2 © IS0 2019 - All rights reserved
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return to the compressor. Miscibility curves are established for oil/refrigerant pairs; they are used to
ensure that the selected lubricant matches the solubility requirements for the application.

5.4

Solubility with the refrigerant

This characteristic is important to ensure that the lubricant having absorbed the gaseous refrigerant
under the temperature/pressure conditions at the compressor keeps sufficient viscosity to correctly
lubricate the compressor. Viscosity/Pressure/Temperature (VPT) diagrams are established for
the various oil/refrigerant combinations. The oil/refrigerant mixture viscosity should match the
compressor manufacturer requirement.

5.5

The
depd
than

RefT
ingr
as re

Before filling a compressor, the lubricant should be dried and degassed under vacuum.

6

6.1

All o
avai

6.2

ISO
ISO
benz

The{

6.3
ISO
ISO

Water content

specified values are maximum permissible values for fresh oils. The water-conten
nd on the chemical nature of the lubricating oil; polyalkylene glycols are much more
polyol esters, themselves more than hydrocarbon type oils.

pss, even after long periods of storage. Partly used containers should-be always resealg
pidly as possible. Good handling and storage practices are of utmost importance.

Specifications

General

tegories mentioned below are defined in @ccordance with ISO 6743-3. All Specificatio
able in Annex A.

Specifications for ISO-L-DRArefrigerating compressor oils

L - DRA are refrigerating compressor oils that are not miscible with ammonia (R717 1
L - DRA are typically highly refined mineral oils, naphthenic or paraffinic, poly a-olef
enes.

e lubricants shall besint accordance with specifications given in Table A.1.

Specifications for ISO-L-DRB refrigerating compressor oils
L - DRB‘pe refrigerating compressor oils that are miscible with ammonia (R717 refrig

L ADRB are typically polyalkylene glycols.

[s specified
ygroscopic

igerating oils are normally delivered in gas-tight metal packages, designed to avoid apy moisture

bd and used

h tables are

efrigerant).
ins or alkyl

erant).

Th ol i Laolllaos pa | ikl i£3 43 3 5 Tkl A
e;_C ITUU1ICdalito SiidIil DU 111 AdLlUuUT UdIlIIiICuT vviIlll DPCLIIILGLIUIID SIVCII I 1dAdUIC 7). 4.

6.4

Specifications for ISO-L-DRC refrigerating compressor oils

ISO - L - DRC are refrigerating compressor oils that are not miscible with hydrofluorocarbons.

ISO - L - DRC are typically highly refined mineral oils, naphthenic or paraffinic, poly a-olefins or alkyl
benzenes.

These lubricants shall be in accordance with specifications given in Table A.3.

6.5

Specifications for ISO-L-DRD refrigerating compressor oils

ISO - L - DRD are refrigerating compressor oils that are miscible with hydrofluorocarbons (HFC).

© IS0 2019 - All rights reserved
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ISO - L - DRD are typically polyol esters, poly-vinyl ethers, polyalkylene glycols.

These lubricants shall be in accordance with specifications given in Table A.4.

6.6 Specifications for ISO-L-DRE refrigerating compressor oils

ISO - L - DRE are refrigerating compressor oils that are miscible with chlorofluorocarbons (CFC) and
hydrochlorofuorocarbons (HCFC). ISO - L - DRE are typically highly refined mineral oils, naphthenic or
paraffinic, poly a-olefins, alkyl benzenes, polyol esters, polyvinyl ethers.

These lubricants shall be in accordance with specifications given in Table A.5.

6.7 Spec
I[SO-L-DR
ISO - L - [

polyalkylen
These lubri

6.8 Spec

ISO - L - DR
(R600 serig

a-olefins, alkyl benzenes, polyalkylene glycols, polyol esters, polyvinyl ethers.

These lubri

6.9 Addi

Upon requse
made availg

fications for ISO-L-DRF refrigerating compressor oils

 are refrigerating compressor oils that are miscible with carbon dioxide (R74#yefriger
RF are typically highly refined mineral oils, naphthenic or paraffinic, alkyl benz¢
e glycols, polyol esters, polyvinyl ethers.

cants shall be in accordance with specifications given in Table A.6.

fications for ISO-L-DRG refrigerating compressor oils

G are refrigerating compressor oils that are miscible with/hydrocarbon type refriger
s). ISO - L - DRG are typically highly refined mineral oils, naphthenic or paraffinic,

cants shall be in accordance with specifications\given in Table A.7.

fional data

st of the end user, the data shown .in Fable 1 for refrigerating compressor oils shoul
ble from the supplier.

Table 1 — Additional data

ant).
nes,

ants
poly

d be

Property Unit Test method

Colofir rating |ISO 20490l

Flock point (in presence‘ofthe considered refrigerant) °C DIN 51351[4

Copger corrosion (341,100 °C) rating |ISO 2160[2]

Dieldctric strength kV IEC 60156[3]

Miscjbility cufvés with the refrigerant DIN 51514[2]

PVT Diagrany (Daniel Plots)

(Kingmatic'viscosity of the oil/ refrigerant mixture as a

funcgion/of temperature and pressure for an oil content

between 70 % and 100 % m/m)

ASHRAE Sealed Glass Tube Method to Test the Chemical| rating |ANSI/ASHRAE Standard

Stability of Materials for Use Within Refrigerant Sys- 97-200716]

tems — (oil/refrigerant mixtures in presence of metal

catalysts -Cu, Fe, Al for two weeks at 175 °C)

Mechanical properties in presence of the refrigerant Test methods and condi-
tions need to be agreed
between the end user and
the supplier.

© ISO 2019 - All rights res
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Annex A
(normative)
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