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Introductions & Guidelines
AParticipation Guidelines:

AAudience will be muted during the session.

AQuestions can be submitted anytime via the Airmeet platform
and will be addressed at the end of the presentation.

AReminder: This session is being recorded!

ATo earn PDH credit for today, please stay clicked onto the
platform for the entire hour.

AA post-program survey will be emailed to everyone within one
hour of the conclusion. Your feedback is greatly appreciated,
andthesurveymustbe compl eted to qual.
credit.




Q&A

To submit questions:

- From the interactive panel on the right side of the screen, select
the NQ&AO option at t he

-Type your question I n the boc
- Remember: All attendees can see all guestions submitted.

- If you would like to verbally ask your question, please click the
NRail sed ando 1 con at the bo

- Questions will be answered at the end of the program.
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AMCA International has met the standards and requirements
of the Registered Continuing Education Program. Credit
earned on completion of this program will be reported to
RCEP at RCEP.net. A certificate of completion will be issued
to each participant. As such, it does not include content that
may be deemed or construed to be an approval or
endorsement by the RCEP.

Attendance for the entire presentation_ ” R c E P

AND a completed evaluation are required D CONTINUING EDUCATION PROGRA
for PDH credit to be issued.




(ODELL

DISCLAIMER

The Iinformation contained in this webinar is provided by AMCA
International as an educational service and is not intended to serve
as professional engineering and/or manufacturing advice. The views
and/or opinions expressed in this educational activity are those of the
speaker(s) and do not necessarily represent the views of AMCA
International. In making this educational activity available to its
members and others, AMCA International is not endorsing,
sponsoring or recommending a particular company, product or
application. Under no circumstances, including negligence, shall
AMCA International be liable for any damages arisingoutofapar t y 0 s
reliance upon or use of the content contained in this webinatr.
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COPYRIGHT MATERIALS

This educational activity is protected by U.S. and
International copyright laws. Reproduction,
distribution, display and use of the educational
activity without written permission of the presenter is
prohibited.

© AMCA International 2021
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Dr. Geoff Sheard
President, AGS Consulting, LLC

A Over 40 years experience in the aerodynamic and
mechanical design of rotating equipment.

A International expert in fan technology and development
of high efficiency fans for commercial and industrial
application.

A Holds a BEng in mechanical engineering, a DPhil in
aerodynamics plus a DSc awarded for the application of
aerospace design technigues in commercial and
Industrial fan design.

A Past President of AMCA and Chairman of the FAN 2012,
2015, 2018 and 2022 conference organizing committee.
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Stall Detection and Control in Commercial and

Industrial Fans
Purpose and Learning Objectives

The purpose of this presentation is to provide an understanding of the
mechanical consequences of aerodynamic stall and outline the options
available for avoiding aerodynamic stall.

At the end of this presentation you will be able to:
AExplain what stall is, and why it matters more in axial than centrifugal fans.

AOutline why some axial fans able to operate in stall long-term while others fail
quickly.

Aldentify what strategies are available when selecting axial fans to avoid stall.
ADescribe how to monitor a fan to ensure it is not running in a stalled condition.
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Agenda

A Aerodynamic Stall
APressure Pulses

A Solutions to Accommodate Pressure Pulses
A Selection Strategy 1
A Selection Strategy 2
A Selection Strategy 3

A Anti-Stall Casing Treatment

AMechanical Failure Mechanism

A Safety Factors

AExample Practical Selection & Cost Implications
AConclusions & Supplementary Material
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What is Aerodynamic Stall?
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When a fan exceeds its pressure developing capability, there is a
sudden drop in the pressure the fan is able to develop. This sudden drop

IS referred to as stall.
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What Happens When a Blade Stalls?

Normal operation Stalled operation

AWhen a fan stalls, the fl ow fib

AThe break away is accompanied by turbulence that results in
vibration of the fan blades.
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Different Types of Fans

AThe different types of fans may be
characterized in terms of inlet and outlet

flow direction.

AAxial fans have flow entering and exiting

axially.

ACentrifugal fans have flow entering axially,

but leaving rad

AFlow velocity t
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nrough a fan reduces as a
s stall. As flow exits radially

In a centrifuga
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Axial vs Centrifugal Fan Stall

AThe h|gher pressure Centrifug al B TRt C O £ 1 PO OO
fans have continuously rising o Ao« [
characteristics, and so if they suffer g -
aerodynamic stall at all, it is less ,

{ @ - |
severe. | R :
I g L . /’, ) D[@ N

AAlthough axial fans have a lower A A i
pressure-developing capability, R b [qip e

\
their characteristics rises from free- NS
delivery back to a peak, and then
falls. Hence, they have a clear and

.
D
H @ |
|

severe aerodynamic stall point. A LA B —

=]



\
. ~ a I"I"I Ca INTERNATIONAL

Agenda

A Aerodynamic Stall
APressure Pulses

A Solutions to Accommodate Pressure Pulses
A Selection Strategy 1
A Selection Strategy 2
A Selection Strategy 3

A Anti-Stall Casing Treatment

AMechanical Failure Mechanism

A Safety Factors

AExample Practical Selection & Cost Implications
AConclusions & Supplementary Material




EoELL

Why Do Fans Stall?

AFans stall when their maximum pressure development capability is
exceeded.

AFans can stall transiently as a train passes a tunnel ventilation shaft.

AWhen a train moves through a tunnel, there is a positive pressure
pulse as it approaches a ventilation shaft and a negative pressure
pulse as it departs.

ATunnel ventilation fan selections must take into account the
additional pressure-developing requirement associated with typically
a +/- 300 Pa pressure pulse.
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Why Do Fans Stall?

AA factor that is resulting in fan stall becoming more common is
the increasing magnitude of pressure pulses in metro systems as
a consequence of a trend towards the use of platform screen
doors.

APlatform screen doors at metro stations screen the platform from
the train. They are a relatively new addition to metro systems,
and are today in wide use in Asia and Europe.




Example of Platform Screen Doors




