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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of 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 Senior 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, or
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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2 ANSI/ASHRAE Standard 41.4-2015

(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 pro-
cessed 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 objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

ASHRAE Standard 41.4 was last revised in 1996 (and reaf-
firmed in 2006), prior to the global commitment to use refrig-
erants with lower global warming potential that require the
use of synthetic lubricants instead of mineral oils. The meth-
ods used in this revision apply to all lubricant-refrigerant
combinations. This standard has been revised to comply with
ASHRAE’s mandatory language requirements and to more
clearly specify the test requirements and procedures.

Safety is an important consideration for all procedures
involving refrigerant—wear safety glasses and other personal
protection equipment.

1. PURPOSE

This standard prescribes a method for measuring the propor-
tion of lubricant in liquid refrigerant.

2. SCOPE

2.1 This standard uses the gravimetric method as the primary
method, but alternative methods can be used if those methods
are calibrated against the primary method.

2.2 This standard does not apply to collected samples that
contain less than 0.001 g (0.015 grains) of lubricant.

3. DEFINITIONS AND SYMBOLS

3.1 Definitions

accuracy: the degree of conformity of an indicated value to
an accepted standard value, or true value. The degree of inac-
curacy is known as total measurement error and is the sum of
bias error and precision error.

bias, fixed, or systematic error: the difference between the
true or actual value to be measured and the indicated value
from the measuring system that persists and is a characteristic
of the particular instrument or measurement technique.

error: the difference between the true value of the quantity
measured and an observed value. Because the true value is not
known, it is estimated by the mean. The difference between
the mean and an observed value is called its deviation.

lubricant circulation rate on the refrigerant basis: the ratio
of the mass of lubricant to the mass of refrigerant in the sam-
ple.

lubricant circulation rate on the sample basis: the ratio of
the mass of lubricant to the mass of refrigerant and lubricant
in the sample.

mean: the sum of measurement values divided by the number
of measurements. Mean is considered the best approximation
of the true value.

packless all-metal diaphragm valves: valve manufacturers use
this term to describe diaphragm valves that have polytetrafluo-
roethylene (PTFE) gaskets but have no elastomeric seals.

precision: the closeness of agreement among repeated mea-
surements of the same characteristic by the same method
under the same conditions.

random error (or precision error): a statistical error that is
caused by chance and is not recurring. There are two types of
random error:

additive errors: errors that are independent of the magni-
tude of the observations.
multiplicative errors: errors that are dependent on the
magnitude of the observations.

resolution: the minimum observable difference between two
values of a measured characteristic.

uncertainty: a measure of the potential error in a measure-
ment or experimental result that reflects the lack of confi-
dence in the result to a specified level.

3.2 Symbols, SI (I-P)

M1 = mass of an empty cylinder assembly, g (grains)

M2 = mass of a cylinder assembly plus the mass of the
refrigerant-lubricant sample, g (grains)

M3 = mass of a cylinder assembly plus the lubricant in the
sample, g (grains)

M4 = mass of an empty beaker, g (grains)

M5 = mass of a beaker plus the lubricant in the sample, g
(grains)

CR = ratio of the mass of lubricant to the mass of refrigerant
in the sample, dimensionless

CS = ratio of the mass of lubricant to the mass of refrigerant
and lubricant in the sample, dimensionless

= mean of the independent observations of the lubricant
circulation rates (CR or CS), dimensionless

n = number of independent observations of lubricant
circulation rates, dimensionless

4. REQUIREMENTS

4.1 Test Plan. A test plan is a document or other form of
communication that specifies the tests to be performed and
the required measurement accuracy for each test. Sources of
the test plan include, but are not limited to, (a) the person or
the organization that authorized the tests to be performed, (b)
a method-of-test standard, (c) a rating standard, or (d) a regu-
lation or code.

4.2 Values to Be Determined
4.2.1 The mean of the lubricant circulation rate on the sam-

ple basis (percent).
4.2.2 The lubricant circulation rate on the sample basis

(percent) expressed as the mean plus or minus three times the
standard deviation of the mean (SDM) if specified in the test
plan.

4.2.3 Measurement uncertainty, unless otherwise specified
in the test plan.
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