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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined by the American National Standards
Institute (ANSI), of which ASHRAE is a member and which has approved this standard as an ANS, as “substantial agreement reached
by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily
unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public
review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The
Project Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE
members, all must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests
on all Project Committees.

The Manager of Standards of ASHRAE should be contacted for:

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard,
d. permission to reprint portions of the Standard.

DISCLAIMER

ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information
and accepted industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any
products, components, or systems tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that
any tests conducted under its Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing
for rating purposes, by suggesting safe practices in designing and installing equipment, by providing proper definitions of this
equipment, and by providing other information that may serve to guide the industry. The creation of ASHRAE Standards and
Guidelines is determined by the need for them, and conformance to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either
stated or implied, that the product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Refrigeration oil covers a wide variety of commercially
available or experimental lubricants often differing widely in
both composition and performance characteristics. This stan-
dard provides a umiform means of identifying particular
refrigeration oils without resorting to commercial names or
designations by utilizing common laboratory tests that are
well recognized by those concerned with the use of the oil. The
use of this standard in the literature will permit investigators
concerned with oil performance to duplicate experimental
programs and allow readers to relate oil characteristics to the
subject presented.

First published in 1981, Standard 99 was developed
under the sponsorship of ASHRAE Technical Committee 3.4.
It represents a joint effort of knowledgeable refrigerating
industry consultants, equipment builders, and oil suppliers to
define the most meaningful laboratory tests that will ade-
quately characterize a particular refrigeration oil. The 1981
standard was reaffirmed with minor editorial changes in 1987.
This edition of the standard has been revised to include syn-
thetic lubricants, especially those used with HFC refrigerants.

1. PURPOSE

The purpose of this standard is to describe lubricants used
in refrigerating and air-conditioning systems based on molec-
ular structure, physical properties, and chemical properties.
Since the properties of generically similar lubricants can vary
significantly depending on source of formulation, terms such
as “refrigeration lubricant” have little meaning in defining
such materials. This standard defines those properties critical
to the precise identification of synthetic as well as petroleum-
based lubricants, along with recognized test procedures for the
determination of these properties.

2. SCOPE

2.1 Application. This standard applies to both synthetic and
petroleum-derived lubricants used or proposed as compressor
lubricants in refrigeration systems.

2.2 Test Methods. This standard provides recognized test
methods to

a. describe a specific class of refrigeration lubricant without
the use of commercial designations,

b. describe the molecular structure for various classes of
refrigeration lubricants, and

c. define the critical properties needed to describe a refriger-
ation lubricant using recognized test procedures.

2.3 Limits. This standard 1s not intended to define refriger-
ation oil quality through the establishment of test specifica-
tions or requirements. In addition, performance tests intended
to measure quality have been excluded from this standard.

3. DEFINITIONS

alkylbenzene: a synthetic hydrocarbon composed of a
benzene ring attached to one or more saturated hydrocarbon
chains.

ASTM test: a test conducted according to an ASTM Interna-
tional standard test procedure. This standards developer
publishes the Annual Book of ASTM Standards, with Parts
05.01, 05.02, 05.03, and 05.04 covering petroleum products
and lubricants.

aniline point: the minimum temperature at which a lubricant
is soluble in aniline, a solvent for hydrocarbons. It is used to
estimate the aromatic/olefin content in a lubricant.

aromatic content: the fraction of aromatic hydrocarbon
contained in a lubricant.

aromatic hydrocarbon: a hydrocarbon compound containing
one or more cyclic or ring structures characterized by alter-
nating double bonds.

cloud point: the temperature at which haziness is first
observed upon cooling of a lubricant under prescribed condi-
tions. This test is also used with refrigerant/lubricant mixtures
with or without impurities.

color: the appearance of a lubricant when viewed by transmit-
ted light.

complex ester: an ester lubricant prepared from a polyol and
both mono- and dicarboxylic acids, either together or sequen-
tially.

diester: an ester lubricant prepared from a dicarboxylic acid
and monohydric alcohols.

flash point: the minimum temperature to which a lubricant
must be heated under prescribed conditions in order to give off
sufficient vapor to form a flammable mixture with air in the
presence of an ignition source.

floc point: the highest temperature at which a mixture of lubri-
cant and R-12 forms a distinct precipitate.

Jfoaming: the formation of a frothy mass of refrigerant bubbles
in or on the surface of a lubricant.

hydrotreated o0il: a mineral oil lubricant that has been treated
with hydrogen to remove aromatic and olefinic components.

kinematic viscosity: a measure of a lubricant’s resistance to
flow.
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