© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either
print or digital form is not permitted without ASHRAE's prior written permission.

CONTENTS

ANSI/ASHRAE Standard 41.11-2020
Standard Methods for Power Measurement

SECTION PAGE
o] =111 (o PP PR S PT SRR 2
L 2§10 Y= P S PN 2
P2 Yoo o1 Y SRS 2
G T 10 T1 1T o N PRSP RPTRPOPRIN 2
O O F= 111 o= [0 T T PRSPPI 4
5 REQUINEMENTS ...t e I 5
B INSIFUMENTS ..o e e e nee D T 8
7 TESEMETNOAS ...ttt e e e e e s tee eeaaeeee e e s e et e e e e et e s e e e e e r e e e e s 9
8 Uncertainty CalCUIAtIONS ..........oooiiiiiiiii ettt siee s et e et bt eeeaae e e s be e e e aabe e e bt e e e sabeeesabeeesnbeeesnnneas 16
LS T 1= S 1= o T o 17
KO R (= (= =TT T S PO RPPRURPRRR 18
Informative Appendix A: Informative References and Bibliogran 1y ......eeviiiiiiiiiiiiie e 19
Informative Appendix B: Power Measurement BaSiC ........couiiiiiiiiiiiiiiii it 20
Informative Appendix C: An Uncertainty Analysis v:a2t1ple for the Input and Output Power
of @ Variable-FrequenCy DIVE ... oo i e e e e ennn e 23
NOTE

A rov i addenda, errata, or interpretations for this standard can be downloaded free of charge from the ASHRAE
‘ebs*e at www.ashrae.org/technology.

© 2020 ASHRAE
180 Technology Parkway NW - Peachtree Corners, GA 30092 - www.ashrae.org - All rights reserved.

ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.


https://www.stdhive.com/standards/ashrae-4111-2020-pdf/

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either
print or digital form is not permitted without ASHRAE's prior written permission.
(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 infor-
mative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Whether electrical power measurements are to be taken in a laboratory or in the field, select-
ing the appropriate instruments and components should be based on the required measurement
accuracy. Once an instrument has been selected, the user may need to consult with the instru-
ment manufacturer regarding installation specifics, operating range limits, calibration limits,
and other similar performance specifics in order to obtain the expected measurement accuracy.

Working with electricity can be hazardous. Users of this standard are cautioned to obtain
appropriate electrical safety training and equipment at the outset. For example, NFPA 70E-
2009, Standard for Electrical Safety in the Workplace, and OSHA 29 CFR 1910, Subpart S
describe all of the safety equipment required to perform energized equipment measurements,
including arc-flash protection, approach boundaries, and other personal protective equipment

The 2020 revision of Standard 41.11 incorporates minor changes and complies . th
ASHRAE’s mandatory language requirements.

1. PURPOSE

This standard prescribes methods for power measurements.

2. SCOPE

This standard applies to power measurements under laboratory and field conuitions when test-
ing heating, ventilating, air-conditioning, and refrigerating system. a :d components.

3. DEFINITIONS

accuracy: the degree of conformity of an indicated valuc *o ti.» corresponding true value.
active power: see power, active.

apparent power: see power, apparent.

constant-speed drive (CSD): a device fitted L >tween a rotating power source and the rotating
load to achieve constant rotational speed regasdi>ss of the power source rotational speed. Com-
pare to variable-speed drive.

crest factor: the ratio of peak vawe t. Loof -mean-square (RMS) value of a waveform.

current shunt: a low-resistance lev.-e used to measure current in a circuit. Measure the volt-
age and apply Ohm’s Law to v=lc 1late the current.

current transducer: a cu veit transducer (sensor) is a device that detects electrical current (AC
or DC) in a conduct( ana generates a signal proportional to it. The combinations of sensed
current and the oyt sional are as follows:
a. Alternatin. cu rent (AC) input with
1. ~uralog ouput that duplicates the wave shape of the sensed current.
2. bipoiar output that duplicates the wave shape of the sensed current.

5. unipolar output that is proportional to the average or RMS value of the sensed current.
b. Direct current (DC) input with

1. unipolar output that duplicates the wave shape of the sensed current.
2. digital output that switches where the sensed current exceeds a certain threshold.
current transformer (CT): an instrument transformer intended to have its primary winding

connected in series with a circuit carrying the current to be measured or controlled; the current
is measured across the secondary winding.

energy: capability to do work, J (ft-Iby). Forms include chemical, electrical, mechanical, and
thermal. Energy may be either stored or transient and can be transformed from one form into
another. Compare to power.

error: difference between the test result and its corresponding true value.
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