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WinWin

The engineer’s choice

A win-win situation:  Our innovative ebm-papst EC Technology allows you to convert savings in energy directly into savings 
in dollars.  Compared to conventional standard AC motors, our EC motors need an average of 30 % less energy – exceeding 
even 50 % in certain applications!  While you will win with a reduction in operating expenses, the Earth will also benefi t from 
our EC technology.  Each year, Earth could realize a reduction of 16 million tons of harmful CO2 emissions.  For details on 
how you can profi t from such a win-win situation, simply turn to www.ebmpapst.us.
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As the 2007-2008 president of the Air Movement  
 and Control Association International, Inc. (AMCA 

International), it is with great pleasure I welcome you to the 
third year of publication of InMotion.

InMotion is published specifically for HVACR profession-
als who design, specify, purchase, install, commission, 
operate, and maintain residential, commercial, and industrial 
air handling systems. The escalating rate of change in our 
industry is being driven by the world’s energy crisis, con-
cerns about air quality, health, safety, and environmental 
issues, such as keeping green. Given these concerns, 
access to relevant, useful, and accurate information is cru-
cial to our success. 

We think you will find the Spring 2008 issue of InMotion 
of great interest. Editorial covers fan selection and system 
effect; fire smoke dampers; and the impact that the down-
turn in the residential market might have on the commercial/
institutional/industrial market in the short-term. This issue 
also includes a green building roundtable featuring input 
from several AMCA-member industry leaders.

AMCA International, Inc. actively promotes standardized 
product testing and certification procedures throughout the 
world. AMCA International’s Certified Ratings Program 
(CRP) assures products are tested and rated in conformance 
with the appropriate test standards and rating requirements. 

The escalating rate of change in our industry is being driven by 

the world’s energy crisis, concerns about air quality, health, 

safety, and environmental issues, such as keeping green.

Products covered include fans, dampers, louvers, acoustic 
attenuators, air curtains, airflow measurement stations, and 
other related air system components for the commercial, 
industrial, and residential markets. The use of a Certified 
Ratings Seal is granted to products that pass an initial pre-
certification test and ongoing check-tests throughout the life 
of the certification.

My thanks to all those who support the magazine.

Respectfully,

Gary Benson
2007-2008 President
AMCA International, Inc.

President 
Mechanovent

AMCA International, Inc. is a not-for-profit association of the world’s manufacturers  
of related air system equipment. For over 80 years, it has led the way in standards 
development and application research.

P R E S I D E N T ’ S  M E S S A G E
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P R E S I D E N T ’ S  M E S S A G E

AMCA International Translates, Publishes Work 
on Fan Acoustics
The Air Movement and Control Association International, Inc. 
(AMCA) has published the English version of Alain Guédel’s work 
entitled Acousitique des ventilateurs (Fan Acoustics: Noise 
Generation and Control Methods). CETIAT, a not-for-profit indus-
trial technical center in Villeurbanne Cedex, France, has granted 
AMCA International full publishing rights for the English version.

AMCA International’s Technical Advisory Committee on 
Sound was commissioned with the task of translating the 
work from French to English. “The English version of Guédel’s 
book fulfills a much needed gap in available literature for venti-
lation engineering,” notes AMCA’s Executive Director, Barbara 
Morrison. “This could not have come at a more suitable time, 
as there is a scarcity of published information on the acoustics 
and noise control associated with fans and their systems.”

The book is priced at $60 for AMCA members and $120 for 
non-members. For more information contact Joe Brooks at 
jbrooks@amca.org.

CRP Violation Procedures
At its October 2007 meeting, the AMCA International Board of 
Directors approved a new procedure to put stricter penalties 
into the AMCA Certified Ratings Program. The penalties gener-
ally consist of public notification through AMCA International’s 
Web site (AMCA.org) of all CRP violations. Prior to implement-
ing this procedure, the Board is giving AMCA membership the 
opportunity to read the procedure to become familiar with its 
requirement. It is their intent to have the procedure fully imple-
mented this summer. To view the procedure, go to AMCA.org/
crp/documents.asp, then click on CRP Violation Brochure. For 
more information, contact Joe Brooks at jbrooks@amca.org.

Standards and Publications Update
 AMCA International has approved AMCA 511-07 (Rev. 

10/07) Section 16, Air Performance Product Rating 
Requirements for Spiral Ducts, which adds a CRP for 
spiral ducting. This new program will be utilized in the 
testing of air leakage ratings. The ratings for spiral ducting 
are developed by an air leakage test. Ratings for this CRP 
are based on tests performed in accordance with ANSI/
ASHRAE/SMACNA Standard 126-2000.

 AMCA International has reaffirmed AMCA Publication 
203-90, Field Performance Measurement of Fan Systems. 
Recommendations in this publication may be applied to 
all types of centrifugal, axial, and mixed-flow fans in 
ducted or non-ducted installations used for HVAC, 
mechanical draft, industrial process, duct collection, etc.

 AMCA International approved the September 2007 revi-
sions for AMCA 211, Certified Ratings Program Product 
Rating Manual for Fan Air Performance, which provides a 
program for certifying a product’s aerodynamic perfor-
mance ratings. The AMCA 211 Product Rating Manual is 
intended to prescribe technical procedures to be used in 
connection with the AMCA Certified Ratings Program for 
Fans - Air Performance. The program applies only to fans, 
and is not applicable to their component parts such as fan 
impellers or impellers and housings. The revisions modify 
the certification requirements for circulating fans. The 
changes reflect the changes made to ANSI/AMCA 230-07, 
Laboratory Methods of Testing Air Circulating Fans for 
Rating and Certification. The program will now certify 
thrust and thrust-per-watt of power consumed for 
circulating fans.

 ANSI approved the following document on September 
20, 2007: ANSI/AMCA Standard 230-07, Laboratory 
Methods of Testing Air Circulating Fans for Rating and 
Certification. This standard establishes uniform methods 
for laboratory testing of air circulating fans to determine 
performance in terms of thrust for rating, certification, or 
guarantee purposes. This standard may be used as the 
basis for testing air circulating fan heads, ceiling fans, box 
fans, table fans, portable personnel coolers, or other air 
circulating devices when air is used as the test gas. 
Blowers, exhausters, compressors, positive displace-
ment machines, and positive-pressure ventilators are not 
within the scope of this standard.

 AMCA International members adopted AMCA Standard 
540-07, Test Method for Louvers Impacted by Wind 
Borne Debris, on October 11, 2007. This standard estab-
lishes a uniform method for laboratory testing of louvers 
that are impact-tested with the large missile described in 
ASTM E 1996-04 and E 1886-05. The scope of this stan-
dard is for impact testing of louvers used on the outside 
of buildings.

For details and more AMCA International news, go to 
AMCA.org.

News
A M C A
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Pacific Rim Region Meeting
AMCA representatives will be attending the China 
Refrigeration Show in Shanghai, being held April 9-11, 2008, 
at the new Shanghai International Expo Center. AMCA will 
again be involved as a co-sponsor, along with ASHRAE, U.S. 
Commercial Service, and the Air-Conditioning, Heating, and 
Refrigeration Institute (AHRI).

On April 10, 2008, AMCA will host its Pacific Rim Region 
Meeting. The meeting will be held at 7:00 p.m. at the Pudong 
Shangri-La Hotel, Shanghai, China. Some of the agenda top-
ics will include state of the association; status report on 
AMCA-accredited independent laboratories, including AMCA-
Authorized Testing Laboratories; activities related to the 
AMCA CRP; and Pacific Rim member needs.

AMCA International’s 2008-2009 Event Calendar
AMCA International Midyear Meeting 
AMCA International Headquarters 
Chicago, IL 
May 4-5, 2007

AMCA International 53rd Annual Meeting 
The Westin Savannah Harbor Golf Resort and Spa 
Savannah, GA 
October 16-18, 2008

Technical Seminar 
Disney Coronado Springs Resort 
Orlando, FL 
March 1-3, 2009

AMCA Spring Meetings 
HR/ME; Sales and Marketing; AMCA UL 
Disney Coronado Springs Resort 
Orlando, FL 
March 1-6, 2009

             (with envy)

   F R E S H  A I R  V E N T I L AT I O N  S Y S T E M S

www.bernerenergy.com

just ask.
www.berner.com

At Berner International and Berner Energy Recovery, we’re proud to be recognized 
for our contributions to improving indoor air quality and the green movement. 
Over the past several years, we’ve been developing technology and manufacturing 
products that help everyone breathe a little easier and save energy. 

We were the first to bring air curtain technology to the United States, 
and we are an innovator in fresh air energy recovery systems for schools, 
hospitals and other high performance buildings. 

So, it’s understandable what the reaction from others would be.
 
First in environments above and beyond.

MADE IN THE U.S.A.
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Code Watch
R E P O R T

Fire Safety: Hanging in the Balance?
Despite the increased use of fire sprin-
klers in commercial buildings over the 
last 25 years, and other recommenda-
tions made by experts to improve our 
country’s fire safety record, the U.S. 
has maintained the position of fourth 
highest in fire death rate for 25 years. 
The economic impact of fire during that 
time has not remained constant how-
ever; it has risen dramatically.

The first “America Burning” report, 
the landmark NIST report released in 
1974, encouraged the widespread use 
of sprinklers. It also introduced the 
“sprinkler tradeoff” concept, which is 
to create economic incentives in build-
ing codes to add sprinkler protection. 
Both the 1974 “America Burning” 
report, and the revised report issued in 
1987, underscored the need to subsi-
dize the expense of an automatic 
sprinkler system in order to facilitate 

their use by trading off other features.

What Is “Balance” In Fire Protection?
Neither of the ‘’America Burning” reports 
provided any recommendation or guid-
ance on how much or how little built-in 
fire protection should be permitted to be 
traded off for sprinklers. While numer-
ous organizations have offered guidance 
over the last decade, there are no docu-
ments that provide any concise limitation 
on features that should never be permit-
ted to be traded off.

By Vickie J. Lovell

Editor’s Note: Information for this column has been edited from a full-length 
article, which can be found at AMCA.org.
Editor’s Note: Information for this column has been edited from a full-length 

legacy code. Based on the National 
Fire Sprinkler Association Fire Sprinkler 
Guide, the 2003 IBC contains more 
code sections that permit a sprinkler 
tradeoff per occupancy type than any 
previous legacy code.

Sprinkler Reliability
Sprinkler reliability often serves as the 
justification for the tradeoff concept. 
However, the most recent National Fire 
Protection Association (NFPA) data 
seems to indicate that the commonly 
stated reliability of automatic sprinkler 
systems in the range of 96-99% (fails 
once in every 25 fires) is overstating 
the operational reliability of sprinkler 
systems, and therefore overstating the 
overall reliability of sprinkler systems. 
That’s not to say that automatic sprin-
kler systems do not help save lives 
during a fire; however questions remain 
on the increasing losses to property.

Education
Undoubtedly, education is needed to 
help prevent fires in the first place and 
better manage human response as a 
first line of defense. However, educa-
tion is also needed for information 
designers and code officials about the 
importance of a balanced fire protec-
tion design.

No one system performs alone as 
well as an integrated design that incor-
porates a well-thought-out combination 
of both active and passive systems.

In the absence of any specific guid-
ance as to what the appropriate 
combination of both active and passive 
requirements are in a given situation, 
members of the fire service, code 
enforcement, and design community 
challenge one another to define “bal-
ance” philosophically. Some have 
interpreted the tradeoff concept to 
mean that sprinklers alone satisfy the 
building code’s fire safety objectives 
and that any and all fire protection fea-
tures may be traded off. Others have 
embraced the “active OR passive” 
approach, presuming that one is equiv-
alent to the other.

The Alliance for Fire and Smoke 
Containment and Control, Inc. defines 
balanced fire protection as “an inte-
grated system of fire and smoke 
protection in the construction environ-
ment composed of element of 
detection, suppression, and contain-
ment designed to provide a reasonable 
level of protection for people, emer-
gency responders, and property.”

Economics, however, have often 
prevailed over well-balanced fire safety 
design in the past decade. As the 
International Building Code (IBC) was 
developed, numerous sprinkler 
tradeoffs were introduced into the 
building code by proponents of sprin-
klers; some previously permitted by a 
legacy code, and others that were 
new, not previously permitted by any 
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Detectors are also needed to acti-
vate fire alarms and notify building 
occupants and emergency responders. 
Reliable sprinkler systems with ade-
quate water supplies are useful to 
control small and medium fires and to 
prevent fire spread beyond the typical 
water supply design area of about 
1,500 sq.ft., keeping a nuisance fire 
from developing into a catastrophe.

Uncompromised compartmentation 
mitigates the spread of more severe, 
but less frequent, fires by limiting build-
ing area size, contained in assemblies 

with hourly ratings. Life safety dampers 
used in the HVAC system help prevent 
the migration of fire and smoke to 
areas remote from the fire’s origin. 
Structural fireproofing provides struc-
tural stability during fire conditions, 
particularly when no active firefighting 
is on scene. Such protection may 
result in burn-out, but not overall 
building collapse.

And, as the last line of defense, 
active firefighting equipment strategy 
combined with building construction 
features are essential for suppressing 

the fire, and for search and rescue 
efforts. Sprinkler tradeoffs in the build-
ing codes that tradeoff any of these 
features should be examined individu-
ally to validate whether they are based 
on good science and are technically 
justified rather than based solely on 
economic incentive.

Vickie J. Lovell, building code consultant, is president of 
InterCode Inc., Delray Beach, FL. She can be reached at 
561/278-0922 or vjlovell@intercodeinc.com.
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?What impact will the downturn in 
the residential market have on the 
commercial/institutional/industrial 
market in the short term?

Ask Hans
E C O N O M I C  F O R E C A S T

The primary short-run issue that manufacturers that provide 
HVAC products to commercial, institutional, and industrial 
markets will run into is deteriorating credit conditions. The 
most recent data from the November 2007 Federal Reserve 
Survey of Senior Loan Officers reports declining credit condi-
tions beyond the residential real estate markets. Credit 
tightening has expanded beyond sub-prime and nontradi-
tional mortgage markets. In addition to tightening credit for 
prime loans and other consumer lending, the survey finds 
the tightening of credit conditions for commercial real estate 
lending. Fifty percent of domestic banks say they have tight-
ened credit for commercial real estate lending. 

The result of tightening credit conditions is higher 
interest rates on commercial real estate loans as lenders 
charge risk premiums for loans that don’t meet tougher stan-
dards. Consequently, some businesses may postpone 
development until credit conditions improve. The good news 
– if there is any – is that policy makers are attempting to 
improve conditions.

In January, the Fed cited the deepening housing contrac-
tion spilling over to business credit conditions as one of the 
reasons for its aggressive rate cuts. The Federal Open 
Markets committee reduced the federal funds rate 1.25% 
over just eight days to address the credit crunch.

Furthermore, at the time of this writing, both chambers of 
Congress had passed a fiscal stimulus bill, which was wait-
ing to be signed into law by President Bush, that would offer 
a 50% additional depreciation of certain depreciable property 
purchased in tax year 2008. This could encourage some busi-
nesses to invest in projects that they may have otherwise 
postponed until economic conditions improve.

In 2007, the nonresidential construction market posted 
strong gains in the face of the declining housing market. 
However, looking forward and taking together the decline in 

economic conditions precipitated by the housing market and 
the policies implement by monetary and fiscal policy makers, 
I anticipate 2008 will generally be a slow year for nonresiden-
tial construction. Nonresidential construction is expected to 
grow at around one percent in 2008, but that growth will not 
be shared evenly. Some sectors, such as commercial and 
healthcare construction, will decline modestly because 
these sectors are so tightly linked to new residential develop-
ment. The manufacturing sector could see a slightly larger 
decline still, because it is closely related to overall economic 
conditions. Growth will probably come from the communica-
tions, power, and mining sectors, offsetting the small 
declines in other sectors. The positive part of the outlooks is 
that the downturn will likely be short-lived because policy 
makers appear to be taking both serious and positive action.

Hans Zigmund is a Chicago-based economist who frequently works with AMCA 
International. Have a question? Mark it “Ask Hans” and send to mvambreck@amca.org.
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The C Impeller range from Ziehl-Abegg will take your air handling to the next level.
Leave all the disadvantages of traditional belt driven fans in the past

If you’re thinking it’s time to move up to maintenance free, versatile, quiet,
more compact, energy effi cient, cost effective and speed controllable designs.

You’re thinking like us…Get to know us at www.ziehl-abegg.us

Ziehl-Abegg, Inc · 6348 Burnt Poplar Road · Greensboro, NC 27409 · Toll free: 800.608.9210
Phone: 336.834.9399 · Fax: 336.834.9340 · info@ziehl-abegg.us · www.ziehl-abegg.us
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AMCA’S CERTIFIED RATINGS PROGRAM VALIDATES 
PUBLISHED PRODUCT PERFORMANCE RATINGS.
AMCA International’s Certified Ratings Program (CRP) gives 
buyers, specifiers, and users of air movement and control 
equipment assurance that published ratings are reliable  
and accurate.

At the same time, the program assures manufacturers 
that competitive ratings are based on standard test methods 
and procedures, and are subject to review by AMCA 
International as an impartial authority (i.e., to ensure a “level 
playing field”). The program also includes provisions to pro-
vide verification of certified performance by subjecting 
certified product lines to periodic testing.

The AMCA International CRP encompasses fans, louvers, 
dampers, airflow measurement stations, and acoustical  
duct silencers.

How Can Performance be Assured?
Specifiers know how they need a product to perform. 
Specifying AMCA certified products is one of the best ways 
to ensure that the desired performance is achieved. Another 
way is to recognize and demand the AMCA CRP seal.

The AMCA International Directory of Licensed Products, 
available at www.amca.org, features all product lines 
licensed to bear the AMCA International CRP seal. It is the 
most current listing of all AMCA certified products, and is 
updated the same day a product is licensed. Users can 
search by product line or manufacturer.

All AMCA International certified products have their perfor-
mance ratings listed in a catalog. The catalog is available to 
the public and features the CRP seal on the cover or on the 
first few pages. All products licensed to bear the AMCA seal 
may not actually bear the seal – this is up to the manufac-
turer. However, most manufacturers are proud of the 
achievement and choose to display the seal on their licensed 
products. Specifiers and buyers should note that the seal 

applies to the specific product or product line, not to all prod-
ucts manufactured by the company.

AMCA CRP staff is always available to assist buyers and 
specifiers. Whether you have an AMCA website-related 
problem, have run across an unethical company, or perhaps 
have been contacted by an overzealous rep who may have 
misrepresented his product’s performance, feel free to con-
tact us. AMCA is here to check claims and if any violations  
of the CRP program occur, AMCA will act swiftly to correct 
the problem.

How is Performance Certified?
Stringent requirements are in place to ensure the quality of 
the certified ratings process. Here’s how it works:
 A manufacturer agrees to abide by the rules and regula-

tions of the program;
 The product is tested in the AMCA International Lab or an 

AMCA International Accredited Lab (only nationally and 
internationally recognized methods of testing are used);

 Ratings for the product are developed by the manufacturer 
and checked by the AMCA International technical staff;

 A product sample is tested at the AMCA International 
headquarters;

 The manufacturer develops a catalog with the approved 
ratings, which is then checked and verified by the  
AMCA staff.

When all the necessary program requirements are met, a 
license is issued and the AMCA website is updated. 

Performance is periodically checked 
and verified at an AMCA International 
Independent Lab.

A Word About Terminology
Phrases such as “tested in accor-
dance” with AMCA standards, “AMCA 
tested,” and “tested in the AMCA 
lab” do not mean the same thing as 
being AMCA certified. Neither does  

a promise to obtain AMCA certification in the future. The 
AMCA CRP seal on a product or in a product catalog is  
the best assurance that performance is certified under  
the AMCA International program. Look for it when you 
specify products.

Joseph Brooks is director of engineering at AMCA International. He can be reached at 
847/394-0150 or jbrooks@amca.org.

A M C A ’ S  C R P

     Why Certified Ratings?
By Joseph Brooks
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Element™ from Big Ass Fans®

Toll Free: 1.877 BIG FANS | visit us online at www.bigassfans.com

The winds of change are blowing. Big Ass Fans, the global 
leader in air movement, will soon unleash a sleek and silent 

design solution unlike anything you’ve experienced.

MAY 2008

©2008 Delta T Corporation dba Big Ass Fan Company.  All rights reserved.

 A Sleek New Breed
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The U.S. Green Building Council 
(USGBC) states the goal of green build-
ings is to “significantly reduce or 
eliminate the negative impact of build-
ings on the environment and on the 
building occupants.” An actionable defi-
nition for engineers can go beyond 
philosophies such as “save the planet” 
and focus on solid business goals 
related to asset management and total 
life-cycle cost reductions.

Similar to the hybrid automobile mar-
ket, it is difficult for consumers or 
building owners to absorb a higher 
purchase or construction cost if it is not 
offset by a future savings. The accep-
tance of green engineering will 
accelerate as it is tied to bottom-line 
objectives. As fuel and energy prices 
are increasing, there is a greater 
emphasis on life-cycle bottom-line ver-
sus construction-cost bottom line. The 
hybrid automobile market is doubling 
every year as a result of increased fuel 
costs and reduced purchase prices. 
The increased energy prices help the 
justification for green solutions, but 
this must also be met with design 
improvements that reduce construc-
tion or purchase costs.

To satisfy this change in emphasis, 
system designers must identify a high-
er percentage of the best (green) 
products with an understanding of how 
they work within a system. This is not 
as simple as only specifying the highest 
efficiency products; it requires specifying

E N V I R O N M E N T A L  I S S U E S

Engineering and Operating Green  Buildings

By David Thurgood, P.E.

products that optimize the efficiency of 
the complete system while controlling 
first costs. There is a fine balance 
required, while prioritizing between first 
and operating costs, to minimize the 
bottom-line, life cycle cost.  

Green Products Are Out There
In his article “Marketing Green 
Buildings” (HPAC Engineering, May 
2007), Jerry Yudelson, PE, LEED AP, 
stated: “Make sure everyone in your 
firm knows how to produce designs 
that will cut energy use by 40% more 
than the current ANSI/ASHRAE/IESNA 
Standard 90.1-2004, Energy Standard 
for Buildings Except Low-Rise 
Residential Buildings, even if you can-
not do it on every project…throw out 
standard solutions and start looking at 
each green project with fresh eyes.”

There are good, better, and best 
product options available for almost all 
product lines. When you are asked to 
develop a green design, you now have 
the opportunity to research the good, 
better, and best options in terms of 
first-cost, life-cycle costs, impact on 
the environment, and effects on occu-
pants. When evaluating each of these 
options, the evaluation must include 
how each product impacts the perfor-
mance of the overall system or building. 
Making these sound decisions requires 
training and information partners.

AMCA International, Inc. and its 
member companies can help you iden-
tify product options and provide the 

tools to evaluate how they perform 
within a system. They can also provide 
training to ensure green design and 
performance over the life-cycle and 
readily provide data on energy, air per-
formance, and sound ratings. 

Green design also involves purchas-
ing high-quality, not just high-performing, 
products. High-quality products are 
often reliable and long-lasting. These 
products, when maintained, will deliver 
higher performance than those that are 
replaced prematurely.

However, selecting the best green 
products without compromising other 
design requirements takes discipline 
and perhaps difficult communication 
with the owner demanding green. You 
can specify and purchase centrifugal 
fans with 50% peak efficiency or with 
85% peak efficiency. That doesn’t 
mean the higher-efficiency product is 
right for the application. Or, take the 
case of louvers: You can reduce pres-
sure drop by using products with larger 
free area. That would improve efficien-
cy, but wouldn’t be the right choice 
when wind-driven rain is an application 
consideration. There are tradeoffs and 
compromises, and sometimes there 
really is only one answer.

Some may argue that products that 
are over-performing are actually better 
than specified. However, how do these 
over-performing products impact the 
efficiency of the complete system? 
Does an over-performing component 
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cause other system components to lose 
efficiency and absorb more energy? To 
create a highly efficient, cost-effective 
system it is imperative to have each 
component within the system perform 
as specified. The good news is that you 
can trust AMCA-certified products.

AMCA International’s Certified 
Ratings Program
AMCA International, Inc.’s Certified 
Ratings Program assures specifiers, 
contractors, buyers, and building owners 
that the manufacturer’s product lines 
have been tested and rated in confor-
mance with approved AMCA 
International test standards and rating 
requirements. Only after the product 
has been tested and the manufacturer’s 
cataloged ratings have been submitted 
to and approved by AMCA International’s 
staff, can performance seals be dis-
played in literature and on equipment.

Training, Not Just On Products
AMCA International, Inc. and its member companies offer 
a great deal of information not just on products, but on 
energy-efficiency and green building fundamentals, best 
practices, cutting-edge design, operations and mainte-
nance, and more. Here are just some of the resources 
that can be found at AMCA.org.

Design
Improving Fan System Performance – A Sourcebook for 
Industry. Provides practical guidelines and resources for 
further information.

External Shading Devices in Commercial Buildings. 
Highlights the impact of shading devices used in com-
mercial buildings facing east, south, and west orientations 
of both large and moderate window areas in the different 
climates of six cities. Provides general guidance during 
the early stages of design, helping designers quickly  
narrow the range of possibilities.

AMCA-certified products should be a 
minimum threshold requirement for 
green projects. Look for the AMCA Seal 
when evaluating air movement and 
control products.

Go to AMCA.org for more informa-
tion on certified ratings and products.

What’s the Next Step?
Defining green buildings as good asset 
management moves us away from a 
focus on standard solutions and toward 
solutions that optimize life-cycle costs. 
Changing this focus takes time and 
research. To simplify the process AMCA 
International and its member compa-
nies can provide:

 Training to understand how each com-
ponent interacts within the system. 

 Certified selection and design soft-
ware for easily evaluating first and 
life-cycle costs.

 Guidance on specifying AMCA-certified 
better and best products, which are 
certified to perform as designed.

Consider these organizations your 
information partners as you engineer 
green buildings. An understanding of 
system effect (which will be discussed 
at further length in the October 2008 
issue of InMotion) will help ensure that 
individual products perform to their 
capabilities and that the system will 
perform as intended. The training avail-
able from AMCA International and its 
member companies will help ensure 
that green designs provide bottom-line 
results.

Go to AMCA.org and contact AMCA 
member companies to help you under-
stand your options.

David Thurgood, P.E., is president of Delhi Industries Inc. 
He can be reached at dthurgood@delhi-industries.com.

AMCA Publication 801-01, “Industrial Process/Power 
Generation Fans Specification Guidelines.” Information 
on testing and rating power-plant fans. Covers construc-
tion features and related accessories. Sample equipment 
specifications included.

Commissioning and Retrocommissioning
AMCA Publication 203-90 (R2007), “Field Performance 
Measurement of Fan Systems.” Reviews the methods of 
making field measurements for calculating the actual 
performance of the fan and system.

Service and Maintenance
AMCA Publication 202-98 (R2007), “Troubleshooting.” 
Fan application manual intended to help identify and cor-
rect problems with the performance and operation of an 
air moving system after a fan installation.

Engineering and Operating Green  Buildings
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By Lisa Murton Beets

INMOTION RECENTLY ASKED SEVERAL INDUSTRY LEADERS FOR THEIR 
THOUGHTS ON WHERE THE GREEN BUILDING MARKET IS HEADED.

Green Building Roundtable

Green building design and processes 
such as the Leadership in Energy and 
Environmental Design (LEED) Green 
Building Rating System™ present tre-
mendous opportunities for our industry. 
Even at this young stage of market 
acceptance, green efforts are already 
improving our building stock. At the very 
least, they are enabling the providers of 
building products, systems, and servic-
es the opportunity to evaluate different 
options available to solve the client’s 
problems and provide green solutions. 
The process can now include options 
beyond “what we’ve always done,” or 
what “costs least.”

InMotion recently spoke with execu-
tives from four AMCA International 
member companies for their thoughts on 
where the green building market is head-
ed. Thanks to those who participated.

Provide your thoughts on the green 
building market now and for the 
short-term future.

FULLERTON: Green buildings are cer-
tainly in vogue. With the updating and 
additions to the U.S. Green Building 
Council’s (USGBC) LEED rating sys-
tem, benchmarks for buildings have 

E N V I R O N M E N T A L  I S S U E S

been provided for design engineers 
and architects. ASHRAE’s Standard 
90.1 and Advanced Energy Design 
Guides – as well as The Energy 
Independence and Security Act of 
2007 – continue to encourage the use 
of efficient building designs and sys-
tems. Our national obsession with 
energy conservation and global warm-
ing will continue to drive growth in the 
green building market.

KESSLER: Green building is not a pass-
ing fad. It is steadily evolving from a 
niche market and a design alternative to 
standard practice among architects and 
engineers in the U.S. Recent studies and 
surveys cite the growth of the market. 
The number of LEED-registered and 
certified projects is accelerating, plus 
many others are being designed using 
green guidelines even though the teams 
are not pursuing certification. The popu-
lation of LEED Accredited Professionals 
has expanded to over 46,000, while 
USGBC membership has grown to over 
10,000. Corporations face pressures 
from shareholders, employees, and 
customers to invest in sustainability 
and to green their real estate portfolios, 
while government agencies at all levels 

increasingly adopt LEED standards for 
their projects and offer green building 
incentives in the form of tax credits and 
expedited permitting. And the green 
movement is expanding internationally 
with the continued growth of the World 
Green Building Council. With energy 
costs a key driver of this increasing focus 
on sustainability, the green building market 
should provide plenty of opportunities for 
the HVAC market well into the future.

PIJAR: The green building market has 
tremendous potential. Thinking green 
began many years ago and has evolved 
as a science. Society in general is more 
aware of the importance of minimizing 
our impact on the environment. Today, 
many architects and engineers begin 
their work with the idea that the end-
result must have minimal impact on the 
environment. The increased awareness 
has led to double-digit growth of the 
green building market. All signs indicate 
this growth will continue in the short-
term future. Particularly for our markets, 
we have seen an increase in green 
requests for our products. It’s a combi-
nation of new projects and in particular 
retrofits as buildings and agencies com-
ply with new green codes. 

Brent A. Fullerton
National Accounts Manager 
Loren Cook Co.

417/869-6474
bfullerton@lorencook.com

Dan Kessler
Manager, Market Research 
Greenheck Corp.

715/355-6421
dan.kessler@greenheck.com

Mike Pijar
General Manager 
Berner International

724/658-3551
mpijar@berner.com

Doug Yamashita
EVP Sales and Marketing 
Acme Engineering and  
Manufacturing Corp.

918/684-0546
doug@acmefan.com
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 “Buildings that incorporate sustainable design 

principles are delivering significant energy 

savings which, over their lifetime, will more 

than offset any incremental costs for green 

construction, including any premiums for 

more efficient HVAC products.” 

–Dan Kessler, Greenheck Corp.

YAMASHITA: The green building market continues to gain 
momentum. The engineering community has a far greater pool 
of resources to assist them with their green building designs. 
And ASHRAE has taken a strong leadership role in providing 
tools and resources to assist engineers with their sustainability 
objectives. But, the bottom line is that the fundamentals of 
sustainability make for a strong economic argument over the 
long-term. And more and more owners will continue to invest 
in the long-term benefits of green buildings.

How do AMCA-certified products contribute to 
sustainability?

FULLERTON: The driving force behind green buildings and 
sustainability is to help reduce our carbon impact and 
improve our energy efficiency. In order to accomplish this 
goal, energy efficiency in buildings must be maximized. 
Product performance data must be counted upon to aide in 
the design of these buildings. The AMCA Certified Ratings 
Program provides assurance that manufacturers’ published 
performance data has been independently tested and veri-
fied. With an AMCA-certified product, the engineer can feel 
confident that his or her selected equipment will perform.

KESSLER: Manufacturers are under mounting pressure to 
provide products that are ‘green’ and measurable in terms of 
their ability to contribute to LEED certification and other 
sustainable initiatives. Various organizations have been 
formed to provide green product certifications and labels, 
and a number of directories and databases have been devel-
oped to offer guidance in selecting products for green 

buildings. Unfortunately, none of them yet provide adequate 
coverage of the majority of air movement and control equip-
ment. Until they do, air movement and control products will 
have to be considered less in terms of their individual benefit 
and more on the basis of their contribution to overall HVAC 
system effectiveness, which may, in turn, result in LEED 
credits and confer green building status. Building designers 
know how they need individual components of an HVAC 
system to perform, and specifying AMCA-certified products 
is an effective way to ensure desired performance and con-
tribute to sustainability.

PIJAR: Greenwashing, the insincere form of marketing 
green products, fuels the fires of skepticism. It’s an issue the 
green community takes very seriously. The Green Building 
Alliance of Pittsburgh is working on the issue of green prod-
uct standards to help architects, engineers, and specifiers 
select appropriate products. Clearly there is a need to provide 
architects, engineers, and specifiers independent confirma-
tion that products will perform as advertised. This is where 
AMCA International’s Certified Ratings Program enters the 
picture. Certified performance ratings lead to accurate airflow 
and power consumption calculations. Without the confidence 
of independent certified tests, HVAC systems may provide 
insufficient air or consume more power than intended, which 
wastes money and natural resources.

Delivering a green building begins with understanding the 
principles of sustainability. Providing AMCA-certified products 
removes ambiguity from one piece of the sustainability equa-
tion; the certification helps the designer know the air movement 
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product proposed for the project will perform according to the 
specifications. Performing to the specifications helps create 
the total picture of the building. Considering the total picture is 
what sustainability is all about.

YAMASHITA: AMCA’s Certified Ratings Program assures the 
design engineers and customers that the selected products 
will perform to the design levels they specify. By using AMCA-
certified products, design engineers can be confident that their 
expected energy savings will be achieved. And energy conser-
vation is a fundamental component of sustainability. 

What are the ramifications of using air movement and 
control products that are not AMCA-certified?

FULLERTON: Frankly, you are at the mercy of the manufac-
turer and truthfulness of their data.

KESSLER: Every air movement and control product makes 
an individual contribution to a larger HVAC system which, in 
turn, has a significant impact on overall building energy 
usage anticipated by the design team. To meet predeter-
mined energy targets and other design goals, likely critical to 
LEED certification, it is very important that all HVAC system 
components perform as expected. Using AMCA-certified air 
movement and control products is a reliable way to ensure 
performance. Specifying non-certified products just adds to 
the risk of not achieving building performance requirements, 
which may bring with it liability issues and unwanted retrofit 
and equipment replacement costs.

PIJAR: Perhaps the non-AMCA-certified product is cheaper 
and the first costs can be lowered. While that may be true, if 
the air movement product doesn’t perform as advertised, it 
may mean very costly system modifications after the build-
ing is finished and operating. Why risk it?

YAMASHITA: Non-AMCA-certified products are not inde-
pendently tested and thus do not have unbiased and 
standardized verification of performance data. The worst case 
scenario for a designer is one where the building is unable to 
generate the expected energy savings and where this situa-
tion is not discovered until the building is complete. At that 
point, there are limited options to rectify the situation. 

How does poor system design impact sustainability?
FULLERTON: It completely impacts sustainability. Poor sys-

tem design, ignoring system effect guidelines, and overall 
poor installations, can and most often will reduce any savings 
that guidelines and standards attempt to produce. Simply put, 

you can take the most efficient product on the market and, 
just by its installation, wind-up with one of the least efficient 
products imaginable.

KESSLER: The latest figures I have seen show that buildings 
consume 36% of our total energy and 65% of our electricity. 
With HVAC systems accounting for around 40% of the ener-
gy used in U.S. commercial buildings, the potential savings 
from improved efficiency are significant. Sustainable con-
struction employs an integrated, whole-building design 
approach, where goals for energy efficiency are established 
early in the process and all participants seek to understand 
the impact of systems and components on one another for 
maximum savings. Inadequate collaboration and integration 
can result in poorly designed, often oversized HVAC systems 
that cost building owners significant sums in terms of energy 
usage and reduced occupant productivity resulting from con-
ditions less comfortable than they could be.

PIJAR: A friend once told me to never criticize an engineer, 
unless you know the design constraints! I haven’t met a 
single engineer who intended to design a poor system. 
Perhaps design parameters changed and the engineer 
wasn’t informed. Perhaps components didn’t perform accord-
ing to advertised ratings. Whatever the cause, poor system 
design and performance creates suboptimum building per-
formance. Substandard performance leads to an inefficient 
building which directly contradicts green principles.

YAMASHITA: Poor system design tends to waste opportu-
nities to save energy. As such, the buildings cost more to 
operate year after year. Ultimately, the work has to be done 
twice to incorporate more energy-efficient solutions.

Can the greening of a building offset the costs of more 
efficient products?

FULLERTON: Yes. In some cases, the payback can be imme-
diate, in other cases it may be over a period of time. It is not 
uncommon for the operating costs of large fans to exceed 
the original purchase price. What comes as a surprise to 
many is that inefficient fan selection can also have operating 
costs that exceed the original purchase price every year!

The smallest-sized fans and/or the lowest-priced fans do 
not necessarily provide the lowest yearly operating costs (or 
even the quietest operation). A more efficient selection, 
while slightly higher in first cost, might provide a yearly 
reduction in operating cost that is greater than the difference 
in cost between the two fans. Even the most expensive fan, 

Green Building Roundtable, continued
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Circle 6

which might be the most efficient 
choice, might still offer a payback of 
less than one year!

Mechanical engineers want to do 
the right thing. However, owners have 
driven the low first-cost issue so hard 
that engineers have to fight to select 
energy-efficient air handling systems. 
The lowest ‘first-cost’ fan can ultimate-
ly end up costing the user much more 
than ever imagined.

KESSLER: Buildings that incorporate 
sustainable design principles are deliv-
ering significant energy savings which, 
over their lifetime, will more than offset 
any incremental costs for green con-
struction, including any premiums for 
more efficient HVAC products. In fact, 
some studies are beginning to show 
little or no difference in the average 
costs for green buildings as compared 
to non-green structures. First-cost pre-
miums, if present, are often in the low, 
single-digit range with payback periods 
of just a few years. And at a time when 
energy costs are high and getting 
higher, these payback cycles for green 
buildings will only accelerate.

PIJAR: Creating a sustainable build-
ing considers the total cost and impact 
on the environment and the building 
occupants – not just the cost of the 
individual components. Recently, the 
Green Building Alliance of Pittsburgh 
held a full-day event where speakers 
showed how sustainability makes 
financial sense. If you intend to take 
advantage of the green building move-
ment, be prepared to understand how 
your product contributes to the sus-
tainability of the building. You may 
need to know more than just the cost 
and performance of your component!

Solutions

3900 Dr. Greaves Rd., Kansas City, MO  64030     (816) 761-7476  Fax (816) 765-8955    Email: ruskin@ruskin.com

CD60 & CD50CD60&CD50D50

Ruskin’s low-leak dampers are AMCA certifi ed to meet the leakage requirements 
for outside air dampers in buildings as specifi ed in both the IECC (International 

Energy Conservation Code) and ASHRAE 90.1 Energy Standard. Ruskin’s low leak 
control dampers can save building owners up to $30 per damper 1 annually by 

providing tight sealing of outside air openings.

So turn “on” to energy savings while your building is “off” and let 
Ruskin start saving you money today.

To learn more about Ruskin’s energy-saving solutions, or to locate a representative 
nearest you, visit our website at www.ruskin.com or call us at  (816) 761-7476.

1 Based on Class 1A leakage rate of 3 CFM/sq. ft. @ 1” w.g. pressure versus a 
  standard leakage of 40 CFM/sq. ft. @ 1” w.g. pressure and energy rate of $0.10/KWH.

YEARSYEARS
of EXCELLENCE

Rwww ruskin com

 Spring 2008  17

804CSTMAM17.indd   1 3/24/2008   3:30:39 PM



HOW FIRE SMOKE DAMPERS ARE USED TO PROTECT 
DUCT AND AIR TRANSFER OPENINGS THROUGH 
SHAFT ENCLOSURES TO KEEP OCCUPANTS SAFE.
In multi-story buildings, shaft enclosures solve the problem 
of how to get utilities from floor to floor without compromis-
ing the integrity of the fire-rated floor/ceiling assembly. 
However, adding a shaft enclosure creates a new problem: 
How do we get the utilities out of the shaft enclosures to 
service the floors they are targeted for without compromis-
ing the integrity of the enclosure’s fire barrier walls? If fire/
smoke gets into the shaft enclosures, we’ve created a super-
highway for it to spread throughout the building.

The International Building Code (IBC) prescribes the steps 
that must be taken to protect any penetrations through a 
shaft enclosure. Here we will discuss the use of fire smoke 
dampers to protect duct and air transfer openings through 
shaft enclosures, and how these dampers are critical to 
keeping building occupants safe.

How Fire Dampers Respond
Each zone in a multi-story building has a supply shaft and an 
exhaust shaft. Duct and air transfer openings through the 
shaft walls are protected with fire smoke dampers (see 
Figure 1). How a fire smoke damper responds to a fire 
depends on several factors, one of which is whether the 

D A M P E R S

By Marty Gissel

Figure 1. Typical building with supply and exhaust shafts. Figure 2. The function of fire smoke dampers in 
a mechanical smoke control system.

building is designed with a passive smoke control system or 
a mechanical smoke control system.

Passive smoke control systems compartmentize the build-
ing to prevent the fire and smoke from spreading from the 
room or zone of its origin. In these systems, the dampers 
simply close upon a rise in temperature or detection of 
smoke. Mechanical smoke control systems use the fire 
smoke dampers to help pressurize zones and/or to exhaust 
the smoke out of the building. Figure 2 shows an example of 
a typical mechanical smoke control system.

Regardless of the system type, a fire smoke damper is 
designed to close upon a rise in heat above the rated tem-
perature of damper’s closure device. The closure device is 
typically a 165F thermostat that cuts power to a fail close 
(spring return) actuator. Higher temperatures are also avail-
able. This feature ensures that a damper near or around a fire 
is closed and doesn’t allow fire into the shaft.

If the damper is part of a mechanical smoke control sys-
tem, it may be fitted with a “temperature override” device, 
which has a secondary thermostat that is rated for a higher 
temperature (a maximum of 350F). This device allows the 
smoke control system to bypass the primary thermostat and 
reopen the damper by running power to the actuator through 
the secondary thermostat. By doing this, the system can 
either pressurize a zone or exhaust smoke as part of the 
smoke control system design. Once the secondary thermo-

Fire Smoke Dampers  Prevent  Occupants from Getting the Shaft
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Prevent  Occupants from Getting the Shaft

stat temperature is reached, the 
damper will close again. This time it 
stays closed permanently.

Fire smoke dampers will also close 
upon activation of a duct-mounted 
smoke detector. Section 716.3.2.1 of 
the IBC requires that duct-mounted 
smoke detectors be installed within five 
feet of the fire smoke damper. Again, a 
mechanical smoke control system may 
override the smoke detector and open 
the damper to pressurize or evacuate 
smoke from a particular zone.

Are They Really Necessary?
Most building officials agree with the 
need to protect openings in shaft 
enclosures with fire smoke dampers. 
That’s why the requirements were put 
into the building codes in the first 
place. However, some questions have 
been raised as to whether fire smoke 
dampers are necessary and whether or 
not they work. Let’s examine these 
two questions.

What would happen if the fire 
smoke dampers weren’t there? 
Could you get by with just a fire damp-
er protecting the openings in the supply 
shafts and rely on the positive pressure 
created by the fan to prevent smoke 
from migrating into the supply shaft? 
The answer is no.

This solution does not offer equiva-
lent protection to a fire smoke damper. 
Several concerns arise. Regardless of 
how much redundancy is added to the 
system to keep the supply fans run-
ning, electrical fires could shut them 
down. This would allow the smoke-
filled air from the higher temperature, 
high-pressure zone of the fire’s origin 
to dump into the supply shaft and 
migrate to other floors.

Performance

At  Ruskin, we know that stopping the spread of fi re and smoke 
is critical for preventing property loss and providing safe egress for 

occupants when building fi res occur. That’s why we’re serious about 
performance. Our industry leading fi re, smoke and combination 

fi re/smoke dampers are tested to the toughest UL standards, and 
then backed up with third party performance certifi cation from AMCA.

To learn more about Ruskin fi re and smoke control solutions, or to locate 
a representative nearest you, visit our website at www.ruskin.com 

or call us at  (816) 761-7476.

Att RRususkikinn wwee knknnnowow tthahatt ststststopoppipingng tthehheh ssprprprpreaeaeaeaeaeadddddd ofof fififirrrreeeeeee anananddd smsmsmokokokeeeA kk kk hh

FSD60SDD66000S

3900 Dr. Greaves Rd., Kansas City, MO  64030     (816) 761-7476  Fax (816) 765-8955    Email: ruskin@ruskin.com

YEARSYEARS
of EXCELLENCE

Rwww ruskin com
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Another concern is that the pressure in the room of the 
fire’s origin could simply rise above the pressure in the shaft, 
which can be as low as 0.05 in. wg. Not only will the pres-
sure in the room rise due to the increase in temperature 
caused by the fire, but it could also increase due to wind 
pressure from open windows or windows blown open by the 
heat of the fire.

Even though the temperature rise associated with the 
above conditions would be enough to trigger the fire damper 
to close, a fire damper does not carry a leakage rating. 
Testing has shown that curtain-style fire dampers can have 
leakage rates more than 40 times that of a Class 1 fire 
smoke damper.

An even worse situation is if the fire smoke damper on the 
exhaust shaft closes due to heat or smoke and the unpro-
tected supply shaft begins to pressurize the fire floor. In that 

situation, the difference in pressure between the air in the 
fire floor and the supply shaft is even greater. Once smoke 
does enter the shaft, the fan is designed to shut down to 
prevent the spread of smoke. Now there is nothing prevent-
ing the smoke from jumping from floor to floor.

But will the dampers work under these extreme condi-
tions? Will the actuator be able to close the damper and will 
the damper perform from a leakage standpoint when the 
temperature rises? Those are exactly the issues UL addressed 
when it implemented the 4th edition of UL 555S, which 
went into effect in 2002. Before any other tests are per-
formed, the damper and actuator assemblies have to be 
cycled 20,000 times. They are also put through a salt spray 
exposure test for 120 hours to test their ability to operate 
with debris build-up.

The standard then requires the assemblies to be tested 
for their ability to open and close after being exposed to 
elevated temperatures for 15 minutes. Although 250F is the 
minimum temperature rating, extended ratings can be 
achieved in increments of 100F. Most damper and actuator 
assemblies are rated to operate at 350F.

The same temperature requirements pertain to the damp-
er’s leakage rating. In fact, tests generally show that the 
same damper – leakage tested at ambient, 250F, 350F, and 
450F – leaks less as the temperature increases. This is due 
to the fact that the metal blades, which are completely 
exposed to the high temperatures in the duct, expand more 
quickly than the damper’s frame. This causes the blades to 
compress the seals between the blades and frame.

The tests described here are just a small sample of the 
rigorous tests that fire smoke dampers have to pass before 
they can bear the UL mark. They are some of the most 
heavily tested products that are part of a building’s life 
safety system.

Building codes have evolved tremendously over the 
years and many steps have been taken to make building 
occupants safer. One of those steps has been the use of 
shaft enclosures to maintain the integrity of fire rated floor/
ceiling assemblies. And as we have discussed here, fire 
smoke dampers are a necessary part of protecting those 
shaft enclosures.

Marty Gissel is the damper engineering manager at Greenheck Corp., Schofield, WI. He 
can be reached at 715/692-6710 or marty.gissel@greenheck.com.
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F A N  S P E C I F I C A T I O N

By Mark Stevens

Proper fan selection can help avoid fans that are too large, or 

fans that are running at a higher speed than necessary for 

the application, thus preventing unnecessarily high energy 

costs, excessive airflow noise, and increased maintenance 

requirements. The right fans, coupled with a quality system 

design, will help ensure a successful application.

The fan and air system market is mature. What that 

means to the process of fan selection is that there is a wide 

variety of fans to fill market niches that have specific perfor-

mance requirements.

For example, centrifugal fans with narrow blades operat-

ing at high speeds are suited for systems requiring low-volume 

flow rate and high pressure. Propeller fans are generally 

used to move air against low pressures from one open space 

to another. Systems handling materials often have radial-

bladed fans. Fans in residential applications often have 

single-phase motors.

This article addresses a simple ventilation system in which 

the general fan type is already known. With a rudimentary 

knowledge in the hypothetical fan selection process, the 

range of available fan sizes and models can be significantly 

narrowed to a much smaller range that best fits the system’s 

requirements.

Fan Nomenclature and Specifications
This section covers some 

of the common industry 

terms when discussing 

fan performance.

As shown in Figure 1, 

Plane 1 of the fan is the 

fan’s inlet. Plane 2 is the 

fan’s outlet.

For a simple system, four basic parameters are required to 

select a fan. These parameters are:

 Installation Type

  Density at the fan inlet, f

  Desired airflow rate, Qf

  Pressure required to move the airflow rate desired, Psf or Ptf

With these parameters in hand, a fan manufacturer should 

be able to provide several selections of fan types and sizes 

meeting the above requirements. Each type and size will 

have a unique operating speed and power requirement that 

meets the performance required. Given fans of equal main-

tenance requirements, the best fan selection becomes an 

economic question, i.e., the best selection will have the low-

est initial cost plus future power costs, discounted to today.

Installation Type
There are four basic types of inlet and outlet ducting arrange-

ments for fans. In fan terminology, these arrangements are 

called Installation Types (see Figure 2).

Ducting arrangements affect the performance of the fan. 

Fan manufacturers understand this, so when fans are tested 

for rating, they are tested in an Installation Type that is com-

mon for the fan in question.

Density
Fans are constant volume machines. That is, regardless of 

the density of the gas the fan is handling, flow rate remains 

constant. Pressure and power requirements, however, 

change proportionally with density. An analogy would be a 

man shoveling either peanuts or stones. Regardless of the 

material, the shovel holds the same volume, but stones 

weigh much more than peanuts (pressure), and they take 

much more effort (power) to move.

Density is specified at the fan inlet and is usually 

expressed as one of the following symbols:

1 = f

Plane 1 Inlet Plane 2 Outlet

Figure 1

Fan

Editor’s Note: This article is based on a paper entitled 

“Fan Performance” (Paper I.D. 021) by the author. In 

addition to fan selection and specifying fan pressure, the 

paper discusses system effect and ways to improve fan 

performance and energy efficiency with proper inlet and 

outlet ducting. To find the paper in its entirety, go  

to AMCA.org.

The Fan Selection Process: How to   select the right fans and successfully specify fan pressure
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How to   select the right fans and successfully specify fan pressure

Electronic fan selection programs are changing the fan 

catalog landscape, but at one time, all fan catalogs contained 

fan performance “corrected” to standard air. This allows 

easier comparison of fan performance between models, 

sizes, and manufacturers.

Flow Rate
Most frequently, a simple volume flow rate is provided as a 

specification:

Q1 = Qf

Sometimes, instead of volume flow rate, mass flow rate 

will be specified. Fan airflow rate is the mass flow rate 

divided by density at the fan inlet:

Qf = m / f

In some cases, standard airflow rate (Qs) is specified, but 

this is another way of specifying mass flow rate. If s is stan-

dard air density (1.2 kg/m3 or 0.075 lbm/ft3), then:

Qf = (Qs x s) / f

Fan Pressure
As stated above, two types of pressure may be specified:

Fan total pressure, Ptf

Or,

Fan static pressure, Psf

Knowing when to use either depends on the system the 

fan is to be installed in.

Two Installation Types will be examined here: B and D. But, 

before that, it is necessary to know exactly what Ptf and Psf 

mean.

Fan total pressure is the difference between the total 

pressures at the fan inlet and outlet:

Ptf = Pt2 - Pt1

Fan static pressure is:

Psf = Ptf - Pvf

(where Pvf is fan velocity pressure)

However, this is not the standard equation most engineers 

are familiar with (Ps = Pt - Pv) because:

Pvf = Pv2

Which means:

Psf = Pt2 - Pt1 - Pv2

Installation Type B: Free Inlet, Ducted Outlet

Fan

Fan

Fan

Fan

Installation Type A: Free Inlet, Free Outlet

Installation Type C: Ducted Inlet, Free Outlet

Installation Type D: Ducted Inlet, Ducted Outlet

Figure 2: Four installation types.

This provides the system designer with the knowledge of 

how to specify fan pressure in Installation Types B and D.

In Installation Type B, where the system duct size matches 

the fan outlet, the inlet is open to atmosphere and we have 

the scenario depicted in Figure 3.

Psf = Pt2 - Pv2 = Ps2

Plane 1

Ptf = 0

Plane 2

Fan

Figure 3: The inlet opens to the atmosphere.
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Fan static pressure is simply the losses in the system 
downstream of the fan, including the system’s exit loss to 
atmosphere. Architectural louver ratings, when tested in 
accordance with AMCA 500-L, include exit losses. This rela-
tionship may have led to the common practice of specifying 
fan static pressure instead of fan total pressure for fans 
installed in Installation Type D. (Note: An article by Barrie 
Graham provides an excellent example of why fan total pres-
sure should be specified for fans in Installation Type D. For 
more information, see the Bibliography section at the end of 
this article.)

Consider the fan installed in Figure 4. Note that neither 
the inlet nor outlet duct areas match the fan inlet or outlet, 
and transitions to and from the system’s duct have not yet 
been designed because in this hypothetical situation we are 
still in the process of selecting the fan. Because the duct 
shown in Figure 4 must transition to the fan, the static pres-
sures shown in the figure will change over the distance of 
the duct to the fan. This is a result of the velocity and veloc-
ity pressure changing due to the increasing or decreasing 
area of the transition.

What will not change, neglecting the skin friction of the 
transition, is total pressure. From this we can determine the 
required fan total pressure.

Ptf = Pt2 - Pt1 = 5.15 in. wg - (-1.88 in. wg) = 7.03 in. wg

So what is the required fan static pressure for our exam-
ple? We won’t know until the fan is selected and we know 
the fan’s outlet area. Then:

Psf = 7.03 in. wg - Pv2

System Effect
In order for a fan to achieve its rated performance (i.e., the 
stated performance from the manufacturer used to select 
the fan), the airflow at the inlet must be fully developed, 
symmetrical, and free from swirl. Ducting on the outlet 
needs to be designed so that the asymmetrical flow profile 
from the fan is allowed to diffuse and approach fully devel-
oped flow, as shown in Figure 5. The effect on fan 
performance when these conditions are not met is called 
system effect.

AMCA Publication 201 quantifies system effect for a num-
ber of the more common causes and offers recommendations 
for avoiding it.

The Fan Selection Process, continued

F A N  S P E C I F I C A T I O N

Axial Fan

100% Effective Duct Length

Figure 5. Ducting on the outlet needs to be designed properly.

Plane 1Q = 30,000 cfm
D = 3 ft.
Pt = -1.88 in. wg
Pv = 1.12 in. wg
Ps = -3 in. wg

Q = 30,000 cfm
D = 5 ft.
Pt = 5.15 in. wg
Pv = 0.15 in. wg
Ps = 5 in. wg

Plane 2

Fan Outlet DuctInlet Duct

Figure 4. The static pressures 
will change over the distance 

of the duct to the fan.
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On the fan’s inlet side, AMCA Publication 201 recom-
mends that elbows near the fan’s inlet be located at least 
three duct diameters upstream of the fan, while acknowledg-
ing that elbows can cause system effect when they are 
located up to five diameters upstream.

On the fan’s outlet side, AMCA Publication 201 introduces 
the term effective duct length. Effective duct length is 2.5 
duct diameters when duct velocities are 2,500 fpm or less, 
with one duct diameter added for each additional 1,000 fpm. 
A centrifugal fan needs 100% of an effective duct length on 
its outlet to avoid system effect, while a vaneaxial fan needs 
50% effective duct length.

For situations where system effect can’t be avoided, 
AMCA Publication 201 explains how to calculate its magni-
tude. In Part II of this article, which will appear in the Fall 
2008 issue of InMotion, we will look at two examples taken 
from AMCA Publication 201.
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By A. Breen

A METHOD FOR CALCULATING NOISE LEVELS 
WITHIN A DWELLING USING MVHR SYSTEMS.

Mechanical ventilation with heat recovery systems (MVHR) 
are used to provide supply and extract ventilation in domestic 
environments, with the airflow rates being determined in 
accordance with the appropriate part of the building regulation1. 
The noise level that is produced by these systems has been 
quantified and resultant values fall within guidance set down2.

Fan manufacturers publish information on these products 
in the form of performance curves showing air volume flow 
rate vs. fan static pressure and provide noise data in terms 
of a sound power spectrum. Whereas a system resistance 
can be calculated and the system commissioned on-site to 

meet the ventilation requirements1, it is more difficult to 
assess the relevant noise levels.

The noise level outside the dwelling may vary depending 
on location. The designer can reduce the noise “break in” to 
the dwelling by means of various design criteria, including a 
means of attenuation (typically 1.5 m long).

This article presents a method to calculate the noise level 
by taking a step-by-step approach through the ventilation 
system, determining the noise level at each stage. The 
method involves calculating the sound pressure level in each 
room using the Schultz method3 and a Noise Rating (NR) level4.

This method was corroborated by setting up one of the 
systems and measuring the open inlet sound power levels in 
a reverberant chamber5 and referencing them against the 
calculated values.

Methods
Figure 1 depicts a typical system. Stages of noise level are 
numbered and the assumptions are as follows:

a) The inlet and outlet sound power levels of the supply 
and extract fans are known.

b) There is no breakout noise through the duct system.
c) There is no break in noise through the building fabric.
d) Breakout levels from the units are contained within 

the loft space.
e) The system runs at a nominal supply volume of 

21l/s and at a nominal extract volume of 21l/s.

To calculate the sound pressure level in each room, the 
system is divided into two parts: supply side and extract 
side. To calculate the noise on the supply side the following 
steps are taken:

1S) Determine the open inlet and induct outlet sound 
power levels of the supply fan.

2S) Determine the breakout sound power level of the 
supply fan.

3S) Determine the induct inlet and induct outlet noise 
through the heat exchanger.

4S) Determine the induct inlet noise level, and attenua-
tion of the air distribution box.

5S) Determine the induct sound power level of each 
supply duct from the air distribution box.

6S) Determine the open outlet sound power level of 
each supply duct.

7S) Determine the room sound pressure level3 and NR 
level4.

To calculate the noise on the extract side the following 
steps are taken:

1E) Determine the induct inlet and induct outlet sound 
power levels of the extract fan.

2E) Determine the open inlet sound power level of 
each extract duct.

3E) Determine the room sound pressure level3 and  
NR level4.

The inlet, outlet, and breakout sound power levels are 
quantified using the test methods given in BS 848, pt. 
2.2, 2004;5 attenuation through the system parts have 
been determined the same way.

G L O B A L  E N G I N E E R I N G

Evaluation of Indoor Noise Levels  Attributed to Mechanical MVHR Systems
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  Attributed to Mechanical MVHR Systems

Calculation
The correction from open inlet sound 
power level to induct sound power 
level is given by:

L’wi = L’wo + E
Where
L’wi is the band induct sound power 

level (in dB) reference 1pW
L’wo is the band open inlet sound 

power level (in dB) reference 1pW
E is the end reflection based on  

frequency and free area (in dB)5

The sound power level in each room 
is determined by volume ratio:

L’woa = L’wot +10 log (Va/Vt)
Where
L’woa is the band open inlet sound 

power level (in dB) reference 1pW in 
Room A

L’wot is the total band open inlet sound 
power level (in dB) reference 1pW

Va is the volume of supply or extract 
air for Room A

Vt is the total volume of supply or 
extract air

The sound pressure level within a 
room is given by:

L’p = L’wo -(10 log r) - (5 log V) - (3 log 
f) + 12

Where
L’p is the mean band sound pressure 

level (in dB) reference 20μPa
L’wo is the band open inlet sound 

power level (in dB) reference 1pW
r is the distance to the receiver (in m)
V is the room volume (in m3)
f is the band frequency
The calculation is based on 21l/s 

airflow1.
The NR level within a room is given 

by:
N = (L’p-a)*b
Where
N is the NR level
L’p is the mean band sound pressure 

level (in dB) reference 20μPa
a is a constant
b is a constant

Comparison of sound power levels
Freq./Hz 63 125 250 500 1K 2K 4K 8K L’wA

Calc/Test Sound power levels

Kitchen extract T 39 36 30 25 24 20 - - 30

Kitchen extract C 37 39 45 40 26 18 14 11 40

Living room supply T 41 37 30 25 23 20 - - 31

Living room supply C 37 32 32 32 27 20 15 15 3

Bedroom supply T 40 35 29 22 21 19 - - 30

Bedroom supply C 31 26 26 27 22 17 12 12 28

Table 1. Comparison-tested and calculated open-inlet sound power levels for a typical MVHR system.

Calculation of NR levels

Freq./Hz 63 125 250 500 1K 2K 4K 8K NR 
level

L Aeq 

Supply/ 
Extract Room

Volume  
m³ Sound pressure level (L’p)

  E Kitchen 54 33 34 39 33 19 10 - - 29 34

  E Bathroom 12 31 32 37 32 18 10 - - 28 32

  S Living room 62 33 27 26 25 19 12 - - 21 26

  S Bedroom 30 29 23 22 21 16 - - - 17 22

Table 2. MVHR system extracting from a kitchen and bathroom and supplying a living room and two bedrooms. 

Conclusion
The calculated NR levels for each room 

are within the guidance set down by 
CIBSE2. The maximum permissible back-
ground noise level generated by building 
services installations are given as:

Guidance is also given in BS 82336 
on the appropriate acoustic limits inside 
a dwelling. These limits are shown in 
Table 3.

There was a reasonable correlation 
between the predicted open inlet/out-
let sound power levels and the 
measured sound power level of the 
system when tested in accordance 
with BS 848, pt. 2.2, 20045.

The noise level of the system is depen-
dant on the required volume and system 
resistance. Higher volumes or pressures 
will result in increased noise levels.
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Internal noise criteria

Location

Internal Noise Levels (LAeq)
Good  

Standard
Reasonable  

Standard
Living Rooms 30 40
Bedrooms 30 35

Table 3. Internal noise criteria.
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Delhi Industries releases Delair 8.0.0. 
Delair allows for easy fan selections, 
preparation of submittal documents & a 
link to Delhi’s online customer service 
website for access to inventories, order 
status, tracking numbers etc. Release 
8.0.0 contains information on new products such as airfoil 
plenum fans, direct drive square inlines & floaire PRV’s. 
Available at www.delhi-industries.com or e-mail soft-
ware@delhi-industries.com  (Circle 12)

Square Inline Blowers 
Delhi Industries Square Inline Blowers 
(DSQ) literature has been released with 
direct drive blowers. The direct blower 
(DSQ-D) is available in four sizes from 
10” to 15”. The belt drive blower (DSQ-B) 
is available in ten sizes from 10” to 27”. 
Both models are certified for AMCA  
air & sound performance. Information available at www.
delhi-industries.com or e-mail info@delhi-industries.com 
(Circle 14)

ACMAXX: The new generation  
of ac fan technology 
ebm-papst’s new ACmaxx technology is 
extremely versatile and can be used from 85 
– 265 v, 50 & 60 Hz for the worldwide volt-
ages. With up to 75% lower power 
consumption, the ACmaxx allows for a cost savings of at 
least 50% over standard AC fans! The ACmaxx will revolu-
tionize the way you think about AC. www.ebmpapst.us  
(Circle 13)

Ruskin’s Louvers, Screens and Grilles 
The new Ruskin Louvers, Screens and 
Grilles Brochure highlight their most popu-
lar wall louver, equipment screen and 
decorative grille products.  Included in the 
new 2006 edition are Ruskin’s Miami-Dade 
County approved Hurricane Louvers, which 
were the first louvers to gain Miami-Dade 
product approval. Included in this year’s edition is their new 
Miami-Dade approved EME520MD Hurricane Louver which 
is impact resistant and provides “Class A” performance 
when tested in AMCA’s Wind Driven Rain Penetration test.

To learn more about Ruskin dampers, louvers and sound 
control products visit our website at www.ruskin.com, or 
call 816-761-7476.  (Circle 15)
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