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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 ANSIL.)

FOREWORD

Addendum b clearly defines the steady-state criteria; adds pretest uncertainty requirements, updates
the test plan, values to be determined, steady-state requirements, and test results, and revises other
requirements to make it easier for higher-tier standards to adopt Standard 41.10 by reference.

Note: In this addendum, changes to the current standard are indicated in the text by underlining
(for additions) and strikethrengh (for deletions) unless the instructions specifically mention some
other means of indicating the changes.

Addendum b to Standard 41.10-2020

Modify Section 3 as shown.

#e-_the difference

between the observed Value of the measurand and its corresponding true value.

post-test uncertainty: an analysis to establish the uncertainty of a test result after conducting the
test.

pretest uncertainty: an analysis to establish the expected uncertainty of a test result before conduct-
ing the test.

steady-state criteria: the criteria that establish negligible change of refrigerant mass flow rate with
time.

uncerlamty a1

m—ﬂ&e—fesu-}t—te—a—speerﬁed—}evel— the 11m1ts of error w1th1n which the true value hes

Revise Section 5.1 as shown.

5.1 Test Plan.-A ;
the—test—pemts—te—be—peffefmed- The test plan shall be one of the followmg documents

a. A document provided by the person or the organization that authorized the tests and calcula-
tions to be performed

A method of test standard

A rating standard

A regulation or code

Any combination of items (a) through (d)

o Ao &

The test plan shall specify the following:

The refrigerant mass flow rate measurement system accuracy

The values to be determined and recorded selected from this list: refrigerant mass flow rate
measurement and refrigerant mass flow rate measurement uncertainty

Any combination of test points and targeted set points to be performed together with operating
tolerances

[c |

|©

Revise Section 5.2 as shown.

5.2 Values to be Determined and Reported. The test values to be determined and reported shall
be as shown in Table 5-1_if specified in the test plan in Section 5.1. Use the units of measure in
Table 5-1 unless otherwise specified in the test plan in Section 5.1.

Modify Section 5.3 as shown.

5.3 Accuracy_or Measurement Uncertainty. A selected refrigerant flowmeter shall meet or
exceed the required refrigerant flow measurement system accuracy_or measurement uncertainty
specified in the test plan in Section 5.1 over the full range of operating conditions.
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Delete Section 5.4 and add new Sections 5.4 and 5.5 as shown. Renumber the remaining sections
in Section 5.

5.4 Pretest Uncertainty Analysis. If required by the test plan in Section 5.1, perform an analysis to

establish the expected uncertainty for each refrigerant mass flow test point prior to the conduct of
that test in accordance with the pretest uncertainty analysis procedures in ASME PTC 19. ll;

5.5 Post-Test Uncertainty Analysis. If required by the test plan in Section 5.1, perform an analy-
sis to establish the refrigerant mass flow measurement uncertainty for each refrigerant mass flow
test point in accordance with the pretest uncertainty analysis procedures in ASME PTC 19.11;

Alternatively, if specified in the test plan, the worst-case uncertainty for all test points shall be esti-
mated and reported for each test point. If specified in the test plan, the uncertainty of the refrigerant

mass flow rate measurement shall not exceed the test plan requirement.
Modify Section 5.7.2 as shown.

5.7.2 Liquid Flowmeters. Liquid refrigerant flowmeters are restricted to applications where the
entire refrigerant flow stream that enters and exits the flowmeter shall be in a liquid-only state
during data recording. The subcooling at the flowmeter inlet shall be not less than 2 K (3°R). Trace
amounts ofdiguids gases shall be less than 1% by mass unless otherwise specified by the flowmeter
manufacturer or by the test plan in Section 5.1.

Modify Section 5.8 as shown.

5.8 Steady-State Test Criteria for Refrigerant Mass Flow Rate Measurements for Compres-
sors that do not Incorporate Pulse-Width Modulation. Refrigerant mass flow rate test data shall

be recorded at steady-state conditions unless otherwise specified in the test plan in Section 5.1-3f
3 : sara a (1o ata 3 a

5.8.1 Steady-State Test Criteria Under Laboratory Test Conditions. If the test plan requires

refrigerant mass flow rate test data points to be recorded at steady-state test conditions and provides
the operating condition tolerance but does not specify the steady-state criteria, then determine that
steady-state test conditions have been achieved using one of the following methods:

a. Apply the steady-state criteria in Section 5.8.3 if the test plan provides test points for refrigerant
mass flow rate measurement.

b. Apply the steady-state criteria in Section 5.8.4 if the test plan provides targeted set points for
refrigerant mass flow rate measurement.

5.8.2 Steady-State Test Criteria Under Field Test Conditions. If the test plan requires refriger-
ant mass flow rate test data points to be recorded at steady-state test conditions and provides the

operating condition tolerance but does not specify the steady-state criteria, the methods in Section
5.8.1 are optional.

[Informative Note: The steady-state methods in Section 5.8.1 are likely to be impractical

under field test conditions. Under these circumstances, the user may want to select another method

to determine the conditions for field test data to be recorded.

Revise subsection title numbers and Equations 5-16 as shown.

5:81-5.8.3 Steady-State Refrigerant Mass Flow Rate Criteria for Test Points

582 5.8.4 Steady-State Refrigerant Mass Flow Rate Criteria for Targeted Set Points
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[bA <0.50m,  kg/s (Ib,,/h) 5-16

Revise Section 9.1 as shown.
9.1 Post-Test Uncertainty Estimate-Analysis. An-estimate-A post-test analysis of the measure-
ment system uncertainty, performed in accordance with ASME PTC 19471911 shall accompany
each refrigerant mass flow measurement_if specified in the test plan in Section 5.1.

[Informative Note: Informative Annexes B and C contain examples of uncertainty calcula-

tions.]

Revise Section 10.6 as shown.
10.6 Test Results, If specified in the test plan in Section 5.1:

, kg/s (b, /h).
o 1~

Refrigerant mass flow rate

a
b:

Sehke/s(byy/h)

Refrigerant mass flow rate pretest uncertainty, kg/s (Ib,/s)
Refrigerant mass flow rate post-test uncertainty, kg/s (Ib,/s)
Lubricant circulation rate through the flowmeter if required in Section 5.5, percent

b.
c.
de.
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE'’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE'’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HYAC&R community and across related industries.
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IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
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