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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 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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(This foreword 1s not part of this standard. It 1s 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

First published in 1989, Standard 41.3 is intended to help
users select and apply suitable pressure measurement instru-
ments. This revision of the standard updates the descriptions
of pressure measurement instruments and provides tables of
information to help users quickly identify the specific types of
instruments that best suit their applications. New sections
have been added regarding the test requirements, measure-
ment uncertainty calculations, and test report. Additionally,
this revision meets ASHRAE’s mandatory language require-
ments.

1. PURPOSE

The purpose of this standard is to prescribe methods for mea-
suring pressure.

2. SCOPE

The pressure measurement methods described herein are
intended for use in testing heating, refrigerating, and air-con-
ditioning equipment and components.

3. DEFINITIONS
The following definitions apply to terms used in this standard:

absolute pressure: normal force per unit area exerted by a
fluid on a containing wall with respect to zero absolute pres-
sure (a perfect vacuum). Absolute pressure can be positive
only (see Figure 3-1).

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 the total measurement error and is the sum
of bias error and precision error.

ambient pressure: the pressure in which a device operates.

barometric pressure: the pressure of the atmosphere relative
to zero absolute pressure (a perfect vacuum). Standard atmo-
spheric reference pressure (assumed at sea level) is defined by
the International Civil Aeronautics Organization (ICAO) as
101.325 kPa, 1013.25 millibars, 14.696 psia, 29.921 in. Hg at
0°C (32°F).

bias, fixed, or systematic error: a persistent difference
between the true or actual value to be measured and the indi-
cated value from the measuring system, usually due to the
particular instrument or technique of measurement. An error
of this type can be corrected by calibration.

calibration: correcting or determining the error of an existing
scale, or of evaluating one quantity in terms of readings from
another.

differential pressure: difference in pressure between any two
points in a system (see Figure 3-1).

error: the difference between the true value of the quantity
measured and the measured value. All errors in experimental
data can be classified as one of two types: systematic (fixed)
errors or random (precision) errors. The terms accuracy and
precision are often used to distinguish between systematic
and random errors. A measurement with small systematic
errors is said to be unbiased. A measurement with small ran-
dom errors is said to have high precision. A measurement that
is unbiased and precise is said to be accurate.

fixed error: same as systematic error.

gage (or gauge) pressure: pressure above or below ambient
pressure (see Figure 3-1).

hysteresis: in control systems, the difference between the
response of a system to increasing and decreasing signals.

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

precision error: same as random error.

pressure: normal force per unit area exerted by a fluid on a
containing wall with respect to a reference.

pressure transducer or pressure sensor: a device that con-
verts mechanical energy into an electrical output that is pro-
portional to the mechanical stimulus.

pressure transmitter: a device that translates low-level elec-
trical outputs from sensors into high-level electrical signals
for transmission and processing.

pulsating pressure: random or oscillating pressure variations
that are more frequent than 1 Hz. Pulsations less than or equal
to 1 Hz are considered to be steady state.

random error: a statistical error that is caused by chance and
is not recurring. Random errors cannot be corrected through
calibration. There are two types of random errors: (a) additive
errors that are independent of the magnitude of the observa-
tions and (b) multiplicative errors that are dependent on the
magnitude of the observations.

resolution: the smallest change a sensor is able to detect in
the quantity that it is measuring.

sensitivity: the ratio of the change in indicated value to the
change in measured variable.

snubber: a device used to suppress pressure pulsations or
fluctuations, or to protect internal gage mechanisms.

static pressure: pressure at a point where the fluid element is
in equilibrium. Static pressure would be indicated by a pres-
sure-sensing instrument at rest with respect to the fluid.

surroundings pressure: same as ambient pressure.

total pressure: the pressure on a plane normal to the local
flow direction. It is the maximum value of pressure as a func-
tion of direction at a point, and it is equal to the summation of
static pressure and velocity pressure: p; = pg + p,. Total pres-

ANSI/ASHRAE Standard 41.3-2014


https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAEStandard412014?source=preview

