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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 41.8-2016

(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

The 1989 edition of Standard 41.8 was limited in scope to ori-
fice flowmeters. For the 2016 edition, the scope has been
expanded to cover the breadth of liquid flow measurement
devices used for testing heating, ventilating, air-conditioning,
and refrigeration (HVAC&R) systems and components, except
for refrigerant liquid flow measurement devices, which are
the focus of ASHRAE Standard 41.10. This standard now cov-
ers liquid flow measurements under both laboratory and field
conditions and has been revised to meet ASHRAE’s manda-
tory language requirements.

Selecting an appropriate liquid flow flowmeter can be a
daunting task given the wide variety of operating principles,
measurement precision, and costs of commercial products.
Whether liquid flow measurements are to be taken in a labo-
ratory or in the field, selecting the appropriate meter should
be based on the required measurement accuracy. Once a liq-
uid flowmeter has been selected, the user may need to consult
with the meter manufacturer regarding installation specifics,
operating range limits, calibration limits, and other similar
specifics in order to obtain the expected measurement accu-
racy. For field test measurements, the manufacturer’s installa-
tion specifics are often not achievable. Informative Annex D
provides information regarding liquid flow measurement
uncertainties for installations that do not meet the flowmeter
manufacturer’s requirements. Safety is an important consid-
eration for all procedures involving liquids, particularly with
regard to flammability, toxicity, and corrosiveness. As such,
safety glasses and other personal protection equipment
should be worn.

1. PURPOSE

This standard prescribes methods for liquid flow measurement.

2. SCOPE

This standard applies to laboratory and field liquid flow mea-
surement for testing heating, ventilating, air-conditioning,
and refrigerating systems and components. This standard is
restricted to applications where the entire flow stream of liq-
uid enters and exits the liquid flowmeter in a liquid-only state
during data recording with the following exception:

a. This standard does not apply to liquid-phase refrigerant
mass flow measurements where the liquid flow includes
circulating lubricant. Those measurements are within the
scope of ASHRAE Standard 41.10.

3. DEFINITIONS

The following definitions apply to the terms used in this stan-
dard. 

accuracy: the degree of conformity of an indicated value to
the corresponding true value. 

mean, : the arithmetic average of N readings.

measurement system: the instruments, signal conditioning
systems, and data acquisition system.

sample size, N: the number of individual values in a sample.

test point: a specific set of test operating conditions and toler-
ances for recording data.

true value: the unknown, error-free value of a test result.

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. 

unit under test: equipment that is subjected to liquid flow
measurements.

4. CLASSIFICATIONS

4.1 Liquid Flow Operating State. As stated in Section 2, the
entire flow stream of liquid entering and exiting the flowmeter
shall be in a liquid-only state during liquid flow data record-
ing. Verify that the total pressure is greater than the vapor pres-
sure of the liquid at each test point, or use a sight glass
upstream and a sight glass downstream of the flowmeter to
verify that the entire flow stream is a liquid at both locations.

4.2 Liquid Flow Measurement Applications. Liquid flow
measurement applications that are within the scope of this
standard shall be classified as one of the types described in
Sections 4.2.1 and 4.2.2. 

4.2.1 Laboratory Applications. Liquid flow measure-
ments under laboratory conditions are engineering develop-
ment tests or tests to determine product ratings.

Informative Note: Laboratory liquid flow measurements
tend to use more accurate instruments than field measure-
ments, and the installation of those instruments normally
meet the instrument manufacturer’s installation requirements.

4.2.2 Field Applications. Liquid flow measurements under
field conditions are tests to determine installed system liquid
flow rates.

Informative Note: Field liquid flow measurements tend
to use less accurate instruments than laboratory measure-
ments, and the installation of those instruments often do not
meet the instrument manufacturer’s installation requirements. 

4.3 Liquid Flowmeter Categories
4.3.1 Mass Flowmeters. Liquid flowmeters in this cate-

gory perform direct measurement of liquid mass flow rates.
4.3.2 Volumetric Flowmeters. Liquid flowmeters in this

category perform direct measurement of volumetric liquid
flows. If liquid mass flow rates are required, each volumetric
liquid flow measurement shall be multiplied by the liquid
density at the flow measurement location to obtain the liquid
mass flow rate measurement.

Informative Note: Ultrasonic flowmeters, vortex-shedding
flowmeters, and drag-force flowmeters are examples of veloc-
ity measuring devices that can be used to determine volumetric
flow rates.
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