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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (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 Assistant Director of Technology for Standards and Special Projects 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.

ASHRAE Standard Project Committee 87.2
Cognizant TC: TC 5.1, Fans

SPLS Liaison: K. William Dean

*Denotes members of voting status when the document was approved for publication

David M. Carroll, Chair* Franco Cincotti*
Terry D. Bickley* John A. Murphy*
Joseph Brooks*

This is a preview of "ANSI/ASHRAE Standard...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAEStandard872009?source=preview


CONTENTS

ANSI/ASHRAE Standard 87.2-2009
In-Situ Method of Testing Propeller Fans for Reliability

SECTION PAGE

Foreword ................................................................................................................................................................... 2

1  Purpose .......................................................................................................................................................... 2

2  Scope ............................................................................................................................................................. 2

3  Definitions....................................................................................................................................................... 2

4  Requirements ................................................................................................................................................. 2

5  General Approach .......................................................................................................................................... 2

6  Apparatus and Instrumentation ...................................................................................................................... 3

7  Test Setup ...................................................................................................................................................... 3

8  Test Procedure ............................................................................................................................................... 4

9  Data Reduction............................................................................................................................................... 4

10  Life-Cycle Testing ........................................................................................................................................... 4

11  References ..................................................................................................................................................... 5

NOTE

When addenda, interpretations, or errata to this standard have been approved, they can be downloaded free of 
charge from the ASHRAE Web site at www.ashrae.org.

© Copyright 2009 American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE
Atlanta, GA 30329
www.ashrae.org

All rights reserved.

This is a preview of "ANSI/ASHRAE Standard...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAEStandard872009?source=preview


2 ANSI/ASHRAE Standard 87.2-2009

(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 ANSI.)

FOREWORD

ASHRAE Standard 87.2 is classified as an ASHRAE Stan-
dard Method of Testing. It recommends procedures that will
permit evaluation of the dynamic characteristics of propeller
fan assemblies under conditions that are as close as possible
to actual application conditions. First published in 2002, the
standard has been revised in this edition to clarify its intent
and update its references.

Experience has shown that there are many instances in
which excessive vibration and/or failures occur in heating,
ventilating, and air-conditioning (HVAC) equipment when the
propeller fan assembly, consisting of a fan impeller, its drive
motor, and support structure, is operated at or near a reso-
nance frequency of the system. Excitation at these resonance
frequencies can occur in a variety of ways, including unbal-
ance, aerodynamic forces, motor torque pulsations, or blade
flutter, and may be encountered during normal steady-state
operation of the equipment. Transient excitation (e.g., start-
up) forces must also be considered.

The methods described herein permit the evaluation of
the dynamic characteristics of the propeller fan assembly
early in the development process so that problems can be iden-
tified and corrective action taken. For the purposes of this
standard, the fan specimens should reflect production or near-
production designs. Guidance will be provided to assist the
investigator in collection and interpretation of data necessary
to estimate reliability; however, the identification of specific
acceptance criteria is beyond the scope of this standard.

1. PURPOSE

The purpose of this standard is to establish a method of
testing propeller fans to measure the dynamic characteristics
that are essential in the proper selection and application of
such fans to minimize the potential for fatigue failure.

2. SCOPE

2.1 This standard applies to propeller fans that are used in
heating, ventilating, refrigerating, and air-conditioning equip-
ment and that

a. are constructed of built-up or of monolithic materials,

b. may include a slinger ring or hub, or both, and

c. are direct or belt driven.

2.2 This test method characterizes the fan in the application
for which it is intended.

3. DEFINITIONS

The definitions of vibration terms used in this standard
conform to those given in ANSI S1.11 and in ISO Standard
2041.2 The most important definitions used in the standard are
given below.

resonance frequency: the frequency at which operation
of the equipment leads to a peak in the response spectrum.
Note: For lightly damped structures, the resonance
frequency can be taken to be the natural frequency.

natural frequency: a frequency at which a structure will
vibrate when excited. Note: All practical structures
possess many natural frequencies.

4. REQUIREMENTS

This standard requires that the specimen fan under inves-
tigation be tested in a manner that replicates both the support
of the fan/motor subassembly and the flow conditions to which
the fan will be subjected in the actual application. These condi-
tions include the static pressure rise and volume flow rates that
the fan will produce during the actual application as well as the
presence of all upstream or downstream obstructions that may
be present in the actual application.

The preferred test environment is the actual unit in which
the fan will be operated. This would include units with multi-
ple fans. The unit should be situated in a manner that replicates
the normal recommended application for the unit and be capa-
ble of operating over the entire speed range for the product.

An acceptable alternative is a mock-up or master fan test
environment, which replicates the actual unit in terms of
airflow resistance, upstream and downstream obstructions,
and the support structure for the fan or fan/motor subassembly.
In addition, the stiffness associated with the structure that
supports the propeller fan assembly must be replicated.

To meet the intent of this standard, the specimen fan must
be manufactured in a manner similar to the manufacturing
processes anticipated for this product.

5. GENERAL APPROACH

5.1 The inherent stiffness and mass of each of the compo-
nents of the propeller fan assembly will give rise to resonance
frequencies when the assembly is excited. A fan will be con-
sidered reliable when the induced mean and alternating stress
levels in any part of the fan are sufficiently low as to not cause
fatigue when the fan is run at any anticipated operating con-
dition. It is recommended that the fan should not be operated
within ±5% of any speed that causes the excitation of a reso-
nance frequency. 

5.2 A common method to determine stress levels in fans is
to use strain gages placed at strategic locations on the fan. The
fan is assembled into an actual unit or appropriate mock-up.
Strain measurements are then recorded and analyzed over the
full speed and static pressure ranges for the fan. From these
mean and alternating strain measurements, stresses can be
calculated.

5.3 Although not a requirement of this standard, some form
of endurance and/or accelerated life testing is highly recom-
mended when the proximity to resonance is at or close to
allowable limits.
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