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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC
that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there
a charge for
this document?

Your purchase of this document contributes to the ongoing development of new and updated industry
standards and publications. Standards allow manufacturers, customers, and suppliers to understand
one another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and
publications, why not take advantage of this and the many other benefits of IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.

©Copyright 2006. IPC, Bannockburn, Illinois. All rights reserved under both international and Pan-American copyright conventions. Any copying,
scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and constitutes
infringement under the Copyright Law of the United States.
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Performance Parameters (Mechanical, Electrical,
Environmental and Quality/Reliability) For Air Moving Devices

1 SCOPE

1.1 Statement of Scope This document will standardize
the Performance Parameters for Air Moving Devices. The
phrase ‘‘Air Moving Device’’ (or ‘‘Air Mover’’) refers to
equipment such as, fans, blowers and other forced air
movement technologies. This specification sets require-
ments for design, manufacture, and test application of Air
Moving Devices, and is intended for use by the industry.
The term ‘‘end user’’ as used in this document refers to the
OEM or design/materials entity responsible for specifying
the function and reliability of an Air Moving Device in a
final product application.

1.2 Description Air Moving Devices addressed in this
document are used in the electronics industry for the cool-
ing of heat-producing components, and range from small
devices mounted directly to hot components such as micro-
processor air moving devices, to larger devices used to
force air through a chassis containing many heat dissipat-
ing components.

Performance Parametersare comprised ofMechanical,
Electrical, Environmental, and Quality/Reliability
requirements.

Mechanical requirements include bearing design and
grease, rotor balancing, self induced vibration, general air-
flow configuration, form factor (size, shape and wiring
color), device orientation, air movement characteristics,
acoustics, and materials used in fabrication of the device.

Electrical requirements define the electrical interface,
including type of power (AC, DC, or Pulse Width Modula-
tion), voltage, frequency and current needs, speed control
and, where used, tachometer signal and any other electrical
interfaces provided by the air moving device.

Environmental requirements entail both shipping and
operating temperatures, humidity, shock and vibration lim-
its.

Quality/Reliability Assurance requirements include defi-
nitions and requirements for testing the reliability of Air
Moving Devices.

1.3 Purpose The purpose of this document is to create a
set of consistent specifications of Air Moving Devices for
the electronics industry. These specifications will apply to
suppliers of air moving devices, including their design and

testing, and will provide guidelines for the end user to
ensure adequate specifications for use in their products. All
of the specifications and requirements defined in this docu-
ment are intended to be part of suppliers’ Air Moving
Devices Certifications outlined by the customers and will
ship with first article and any design changes to the air
moving device.

1.4 Terms and Definitions The definition of all terms
used hereinshall be as specified in IPC-T-50 and as
defined below.

AABUS –

(As an Acronym):As Agreed Between User and Supplier.

(As a Term): Indicates additional or alternate requirements
to be decided between the user and the supplier in the pro-
curement documentation. Examples include contractual
requirements, modifications to purchase documentation,
and information on the drawing. Agreements can be used to
define test methods, conditions, frequencies, categories or
acceptance criteria within a test, if not already established.

2 APPLICABLE DOCUMENTS

2.1 International Organization for Standardization1

ISO 281,12-1 Rolling Bearings – Dynamic Load Ratings
and Rating Life

ISO 1940-1 Mechanical Vibration – Balance Quality
Requirements for Rotors in a Constant (Rigid) State

ISO 2953 Balancing Machines – Description and Evalua-
tion

ISO 3741 Determination of Sound Power Levels of Noise
Sources – Precision Methods for Broad-Band Sources in
Reverberation Rooms (Equivalent to ANSI/NAIS S12.51)

ISO 3744 Determination of Sound Power Levels Noise
Sources Using Sound Pressure – Engineering Method in an
Essentially Free Field Over a Reflecting Plane (Equivalent
to ANSI/NAIS S12.54)

ISO 9296 Declared Noise Emission Values of Computer
and Business Equipment

ISO 10302 Method for the Measurement of Airborne
Noise Emitted by Small Air-Moving Devices (Equivalent
to ANSI S12.11)

1. www.iso.org
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2.2 ECMA International2

ECMA 275 Measurement of Structure-Borne Vibration
Induced by Small Air Moving Devices (AMDs)

2.3 International Electrotechnical Commission3

IEC 60529 Degrees of Protection Provided by Enclosures
(equivalent to EN60529)

IEC 60950 Information Technology Equipment – Safety

2.4 Military4

MIL-HDBK-217 Reliability Prediction of Electronic Equip-
ment

2.5 Telcordia5

SR332 Reliability Prediction Procedure for Electronic
Equipment

2.6 American Society of Heating, Refrigerating and Air-
Conditioning Engineers6

ANSI/ASHRAE 51/AMCA Standard 210 Laboratory Meth-
ods of Testing Air Moving Devices for Aerodynamic Per-
formance Rating

2.7 Air Movement & Control Association International,
Inc.7

ANSI/AMCA Standard 210 Laboratory Methods of Testing
Air Moving Devices for Aerodynamic Performance Rating

ANSI/AMCA Standard 610 Methods of Testing Airflow
Measurement Stations for Rating

3 MECHANICAL REQUIREMENTS

This section describes how an Air Moving Device supplier
documents (and in some cases, tests) mechanical design,
and what the end user should specify for mechanical
attributes of an Air Moving Device.

3.1 Bearing Design The suppliershall be responsible for
providing information on bearing manufacturer, model, and
other specifics as listed in Appendix A – Information
Required from Air Moving Device Supplier. Appendix A is
not intended to be a complete list; other similar, relevant
informationshall be provided upon request.

3.2 Lubrication System The Air Moving Device sup-
plier shall provide any information the end user requests
on a lubrication system (grease, oil or any other antifriction
approaches), according to the requirements listed in Appen-
dix A, Information Required from Air Moving Device Sup-

plier. Appendix A is not intended to be a complete list;
other similar, relevant informationshall be provided upon
request.

3.3 Rotor Balancing Imbalance in the rotor/impeller of
an Air Moving Device can cause excessive vibration, noise,
and premature wear even when adequate bearing design
and proper grease have been used. The Air Moving Device
suppliershall provide evidence of rotor balancing results
for all products under consideration by the end user.

• Air Moving Device suppliershall provide balance qual-
ity grade information as defined by ISO 1940-1,
Mechanical Vibration – Balance Quality Requirements
for Rotors in a Constant (Rigid) State.

• Rotor imbalanceshall be determined using a dynamic
balance machine; the balance speedshall be recorded
(reference ISO 2953).

• The balance requirementshall be met by the assembled
air moving device with all the rotating components
including impeller, magnets and any other rotating com-
ponents.It is not adequate for the unassembled impeller
alone to meet the balance requirement.

3.4 General Airflow Configuration There are three basic
types of airflow configuration: axial, radial and cross flow.
The end usershall be responsible for selecting an appropri-
ate Air Moving Device for the intended product design.

3.5 Form The suppliershall specify, in a requirements
document, all package dimensions and tolerances.

• The suppliershall assure that the Air Moving Device will
conform to the package size and tolerances defined on the
supplier engineering drawing.

• The deviceshall comply with all dimensional require-
ments listed on the supplier engineering drawing or data
sheets and meet the associated tolerances.

• Measurement, quality data and a tolerance analysis of all
dimensions indicated as ‘‘critical dimensions’’ on the sup-
plier engineering drawing or data sheetsshall be provided
by the supplier upon request, and in the Air Moving
Devices Certifications AABUS.

• The location of any sensing devices, hub strut, or wire
exit positionsshall be made consistent with the depiction
on the supplier engineering drawing or data sheets.

• Air moving devices controlled by a temperature sensor
housed within the air moving device assemblyshall be
documented on the supplier engineering drawing or data
sheets.

2. www.ecma-international.org
3. www.iec.ch
4. www.dscc.dla.mil
5. www.telcordia.com
6. www.ashrae.org
7. www.amca.org
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• Wiring locationshall be documented and wire insulation
colors defined on the supplier engineering drawings or
data sheets.

3.6 Orientation Suppliershall specify the supported air
moving device orientation:

1. Shaft vertical; inlet up.

2. Shaft vertical; inlet down.

3. Shaft horizontal.

4. Operational orientation not restricted.

3.7 Air Movement Airflow of an air moving device or
blower depends on its design, the supplied voltage or Pulse
Width Modulation (PWM) duty cycle, and the static pres-
sure against which it must move the air. Typical pressure-
flow curves are illustrated in Figure 3-1 and Figure 3-2.

The vertical Y-axis indicates the static pressure that the air
moving device outputs while X-axis indicates the volumet-
ric flow rate. English units of inches of water pressure
should be used to indicate pressure and the volumetric flow
rate should be given in cubic feet per minute. Secondary
units in SI can be provided (Pa for pressure and cubic
meters per hour for flow rate).

The Air Moving Device suppliershall provide air move-
ment characteristics, based on testing, using the methods
described below:

• The supplier-provided Static Pressure vs. Airflow curves
shall be acquired with the air moving device operating at
its nominal voltage and at its low, medium and high
speeds, for example, 50%, 75% and 100% of the nominal
speed, as seen in Figure 3-2. The operating curvesshall
extend from the shut-off point (zero flow rate) to free-air
(zero static pressure), except when the air mover is not
intended to operate over the entire range (for example,
due to winding overheating).

• The ‘‘Static Pressure vs. Airflow’’ curveshall be devel-
oped per ANSI/AMCA Standard 210.

• The suppliershall assure test equipment is maintained
according to ANSI/AMCA Standard 610.

• Standard air densityshall be used on all pressure-flow
diagrams for pressure-airflow corrections andshall be
fixed at 1.2 kg/m3 (0.075 lb/ft3), (air at 20°C [68°F],
101.3 kPa [14.7 psia], and 50% relative humidity). The
suppliershall, on request, supply numeric soft-copy data
tables. The tables must include flow, pressure, RPM, volt-
age and current at each of the reported test conditions.

3.8 Acoustical Acoustical noise emission sound power
levels at specified static pressure(s) and voltage(s), rpm(s)
or PWM(s) shall be provided for the Air Moving Device.
The noise levels for an Air Moving Device can vary
significantly, depending on the static pressure and flow.

IPC-9591-3-1

Figure 3-1 Air Moving Device Static Pressure vs. Flow Rate Single Curve (example)
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