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QUAKER  C ITY  CLIMATE  

Wednesday, November 16, 2011 

Please note the change in date! 

 

Presented by 

WEI SUN, P.E.  
 

CTT Seminar:  1:30 to 4:30 pm 

Social Hour with Cash Bar:  5:00 to 6:00 pm 

Dinner:  6:00 to 7:00 pm 

Presentation:  7:00 to 8:00 pm 
 

Click here for Seminar Registration 

Click here for Dinner/Presentation Registration 

Dinner  Presentation 
 

The presentation starts with the US guidelines and standards of Healthcare 

Facilities Design, then it discusses the typical environment-controlled spaces, such 

as operating room (operation theatre), infection isolation room, protective 

environments and critical-care room. It further discuses architectural considerations, 

temperature and humidity controls, ventilation requirements, air-handling systems, 

flow diagrams, pressurization, filtrations and UV treatment, as well as water-borne 

microbial contamination control, etc. Many design samples and photos are included. 

 

Learn more about our speaker, Wei Sun, PE, on page 3.     

Upcoming November Events 
 

November 5—Local 420 Tour—see page 5 

November 10—YEA Event—see page 5 

November 16—Seminar—see page 4 

November 16—Dinner Meeting  

 

Philadelphia  

Chapter  

http://www.cvent.com/events/introduction-to-healthcare-and-laboratory-hvac/invitation-d0588644fb714fbebc0a4e8686a792d5.aspx
http://www.cvent.com/events/hvac-systems-design-for-airborne-infection-control-spaces-in-healthcare-facilities/invitation-20e5078858a847ed9cc2e5b9151f5bf8.aspx
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P R E S I D E N T ’ S  M E S S A G E  

September’s meeting produced a large turnout and was a huge success.  Our chapter 
is off to a very good start for the year. For those who could not attend the meeting, 
please refer to the June 2011 ASHRAE Journal article titled “Seeing Red Over Green 
Roofs” by Joseph Listiburek PhD, PE. Finding interesting topics in the HVAC field is 
not always the easiest task and this time we went in a little different direction by 
presenting a topic on the building envelope. Our goal is to interest a cross section of our 
membership, and somehow, through our resources and scratching our heads, we 
manage to find current and informative topics to attract a good crowd to our meetings. 
People attend these monthly meetings not only for the interesting seminars but also to 
engage in some networking during the social hour by meeting others in the industry. 
This is rewarding not only for the individual, but for the industry’s future as well. I have 
noticed that the Philadelphia chapter is a breeding ground for talented HVAC people 
who yearn to learn more as well as share their knowledge with their peers. So the 
bottom line of my message is to come to our meetings, get involved with chapter 
operations and volunteer your time on a chosen committee. We have several 
committees to choose from that could use your help, so please don’t be shy! Contact 
the chairman under the committee you wish to participate in. 

 

This month we have a number of activities planned. For the first time, Local 420 is 
opening their doors to show the ASHRAE community their extensive training program.  
Local 420 trains apprentices and journey workers in skills such as pipe fabrication, 
medical gas systems, safety management, instrumentation/calibration, heating/air 
conditioning/refrigeration, 3d pipe design, planning and scheduling. This tour offers a 
unique opportunity to see how extensive this training program is, how it benefits the 
construction industry in this area, and how it affects building systems designs. Parking 
is available on site. The tour is Saturday morning, November 5, 9:00 AM to 12:00 Noon. 

 

On November 16, we have a double header. In the afternoon we are presenting a 
seminar titled “Introduction to Healthcare and Laboratory HVAC”. The seminar will 
cover lab design concepts such as: definition of various labs, related standards and 
guidelines, architectural layout and considerations, hazard assessment, fume-hood 
types and configurations, biological safety cabinets (BSC) and classification, bio-safety 
containment labs (BSL) and classification, animal bio-safety labs (ABSL) and 
classification, as well as ventilation and exhaust system design. Course instructor Wei 
Sun, PE, a Distinguished Lecturer for ASHRAE, is also a Principal and Director of 
Engineering at Engsysco.  

 

Later that same day, our dinner meeting will have Mr. Sun discuss “HVAC Systems 
Design for Airborne Infection Control Spaces in Healthcare Facilities".  The presentation 
starts with the US guidelines and standards of Healthcare Facilities Design, then 
discusses the typical environment-controlled spaces, such as operating room (operation 
theatre), infection isolation room, protective environments and critical-care room. 

 

So there you have it!  Pick one or all, but don’t miss out. There is much to be gained 
from all these activities. I hope to see you there! 

  

Best Regards, 

Bob Finkboner 

c21@ashrae.net 

mailto:c021@ashrae.net
mailto:c021pe@ashrae.net
mailto:c021vp@ashrae.net
mailto:c021tr@ashrae.net
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mailto:c021bog5@ashrae.net
mailto:c021bog2@ashrae.net
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mailto:jcrozier@proczgroup.com
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mailto:c021yea@ashrae.net


 

 

November Meeting 
Speaker Bio  

 

 WEI SUN, P.E.  
President  

Engsysco, Inc.  

 
Mr. Sun served as the Chairman of ASHRAE Technical Committee TC9.11 

(Clean Spaces) from 2007-2010, where he served as the Principal Author of 

the ASHRAE Handbook “Clean Spaces” 2007 Edition. Currently he serves 

as the Principal Author and leads over 50 co-authors in writing of a new 

technical book called “ASHRAE Cleanroom Design Guide”, the book is 

expected to be published in 2012. He is a member of ASHRAE Technical 

Committees TC9.10 (Laboratory Systems) and TC9.6 (Healthcare 

Facilities). He is also a member of IEST, ASHE and NFPA organizations. In 

other leadership roles, he served as a Regional Vice Chair for ASHRAE 

Region V (Ohio, Indiana and Michigan) in 2008-2010, and the President of 

ASHRAE Detroit Chapter in 2010-2011. Currently he serves as the 

ASHRAE society CTTC committee Vice Chair, and Working Group 

Chairman of WG-012 (Considerations of Cleanroom Design) for IEST 

(Institute of Environmental Science and Technology) and is in charge of the 

revision of "Recommended Practices" RP-012.  

 

Mr. Sun received his BSME from University of Shanghai for Science and Technology in China in 1985, and was 

accepted as a MSME student in Shanghai Jiaotong University in China in 1987. In 1989, he was awarded with an 

academic scholarship from University of Kentucky in the United States and then received his MSAE degree from 

University of Kentucky in 1992. Since then Mr. Sun has been working in the US as a consulting engineer for 22 

years in building mechanical systems design, HVAC&R consulting and research. He is a registered Professional 

Engineer in many states in the United States.  

 

Prior to his current position as the President at Engsysco, Inc., he has worked for several national design firms in 

the US Midwest. He served as senior engineer, lead engineer, group leader, department head and has led the 

designs of many large and sophisticated cleanroom facilities, bio-safety laboratories, major university hospitals, 

and high-profile high-rise buildings. In addition to his cleanroom, laboratory and hospital expertise, he has been 

serving as a Principal Investigator for many ASHRAE and governmental research projects, the research results 

have been published in ASHRAE Transactions, ASHRAE Journal, IEST, Labs21(DOE/EPA), CEC Research, etc. 

He has been invited to provide numerous technical speeches and training seminars in national and international 

conferences and for industries as well. Mr. Sun has been serving as the “USA HVAC&R Advisor” for Japan Air 

Conditioning, Heating & Refrigeration News (JARN) magazine since 2004. He also serves as a “USA Consultant” 

for the Ministry of Health of Malaysia for their standardization effort for cleanroom and laboratory applications in 

healthcare facilities. Mr. Sun also serves as a research program/proposals reviewer for US NIOSH/CDC. In 2010, 

he served as the ASHRAE Society's "Technology Awards Judging Panel" Chair. Mr. Sun is the recipient of 

ASHRAE Dan Mills Award for Technology Transfer in 2006 and an ASHRAE Distinguished Lecturer. 
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ASHRAE Philadelphia Chapter 

presents a seminar on 

―Introduction to Healthcare and Laboratory HVAC‖ 
  

Wednesday, November 16 

1:30 PM—4:30 PM  
 

Holiday Inn Historic District 

400 Arch Street 

Philadelphia, PA 19106 

  

The seminar cost is $95 and awards a certificate which can be used as proof of attendance at a continuing 

education event. 

 

The seminar will cover lab design concepts such as: 

 

Definition of various labs, related standards and guidelines, architectural layout and considerations, hazard 

assessment, fume-hood types and configurations, biological safety cabinets (BSC) and classification, bio-safety 

containment labs (BSL) and classification, animal bio-safety labs (ABSL) and classification, as well as ventilation 

and exhaust system design, pressurization control.  

 

The seminar will cover healthcare design concepts such as: 

 

US guidelines and standards of Healthcare Facilities Design, typical environment-controlled spaces, such as 

operating room, infection isolation room, protective environments and critical-care rooms.  

 

The course instructor will be Wei Sun, PE, Principal and Director of Engineering at Engsysco, Inc.   Mr. Sun is an 

ASHRAE Distinguished Lecturer and the Chairman of ASHRAE Technical Committee TC9.11 (Clean Spaces), 

where he served as the Principal Author of the ASHRAE Handbook “Clean Spaces” 2007 Edition.  Mr. Sun has 

been a design and consulting engineer for 18 years in building mechanical systems design.  

 

To register, click here.   

YEA Bowling Night 

 Date: November 10th 

 

Location: Lucky Strikes 

1336 Chestnut Street 

Philadelphia, PA 19107-4525 

 

Time: 6:00 PM – 8:00 PM 

 

Additional Details to Follow!   

http://www.cvent.com/events/introduction-to-healthcare-and-laboratory-hvac/invitation-d0588644fb714fbebc0a4e8686a792d5.aspx
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ASHRAE Philadelphia Chapter  with  Steamfitters Local 420 

presents a tour and workshop 
 

―Piping:  How It Really Gets Built‖ 
 

Saturday, November 5 

9:00 AM—12:00 Noon 
 

Local 420 

14420 Townsend Road, Northeast Philadelphia 

 

The seminar cost is $20.  Light breakfast and lunch will be served.     

 

Local 420 trains apprentices and journeyworkers in skills such as pipe fabrication, medical gas systems, safety 

management, instrumentation/calibration, heating/air conditioning/refrigeration, 3d  pipe design, planning and 

scheduling.  This tour offers a unique opportunity to see how extensive this training program is, how it benefits the 

construction industry in this area, and how it affects building systems designs. 

 

Click here to register.    Click here for the tour brochure.    

 

Chapter Technology Award Competition 2012 
 

The Technology Award Program recognizes members for innovative designs, communicate that technology to 

other members, and highlight achievements to other professionals. 
 

The Chapter Technology Transfer Committee will be accepting applications for the Chapter Level competition in 

March 2012 in the following categories: 
 

• Commercial Buildings, New and Existing  

• Institutional Buildings, New and Existing  

• Health Care Facilities, New and Existing  

• Industrial Facilities or Processes, New and Existing  

• Public Assembly Facilities, New and Existing  

• Residential Buildings, New and Existing (Single Family and Multi-Family)  

• Alternative or Renewable Energy Use 
 

Entries will be judged on energy efficiency, indoor air quality and thermal comfort, innovation, operation and 

maintenance, cost effectiveness, environmental impact and quality of presentation. 
 

The process for the ASHRAE Technology Awards starts right here at the Chapter level.  Chapter Competition 

winners will be judged in the Regional Technology Award Competition.  Regional winners will then submit a long 

form application for the Society Technology Award Competition.  Winners of the Society Competition will also be 

featured in the ASHRAE Journal. 
 

Additional information is available at ashrae.org/publications/detail/14704 or by contacting Mark Maguire, the 

Philadelphia Chapter Technology Transfer Chair (c021bog5@ashrae.net). 

http://www.cvent.com/events/piping-how-it-really-gets-built/event-summary-fc9925e411624a01973920e760f0cf68.aspx?i=d51d27ec-f18a-4689-95d8-ecd6a0a683d8
http://www.cvent.com/events/piping-how-it-really-gets-built/event-summary-fc9925e411624a01973920e760f0cf68.aspx?i=d51d27ec-f18a-4689-95d8-ecd6a0a683d8
http://phila.ashraechapters.org/110511-tour.pdf
mailto:c021bog5@ashrae.net


 

 

It saddens me to report that Lynn Bellenger, immediate past ASHRAE President, who 

served as the first woman president in the Society’s 116 year history, passed away 

Wednesday, October 19. She was president for the 2010-11 Society Year, with her 

term ending in June 2011.  Lynn was a recognized expert in energy management, 

with a strong focus on the need for energy modeling to help create and refine more 

efficient buildings. She was a partner, Pathfinder Engineers & Architects, Rochester, 

NY.   

 

As ASHRAE president, she focused on Modeling a Sustainable World, sharing her 

thoughts about the role of modeling tools and how all involved in the built  

environment industry must come together to take advantage of “the rich opportunities for optimizing building  

performance through a collaborative approach from the beginning.”  Lynn was a personal friend who will be missed 

by me and the Members of this Society.  Lynn is survived by her husband, Neil. 

 

To honor the remarkable legacy that she leaves, ASHRAE announced on Friday the creation of the  

Lynn G. Bellenger Memorial Fund, which will be used to recognize women in engineering through scholarships or 

other means. Please click here if you would like to donate. Otherwise, contributions can be mailed to  

Lynn G. Bellenger Memorial Fund c/o ASHRAE 1791 Tullie Cir. NE Atlanta, GA 30329.  

 
Gary C. Debes  

Lynn Bellenger – ASHRAE President 2010-2011 
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John E. ―Jack‖ Copeland  
 

John E. “Jack” Copeland of Huntingdon Valley, PA, passed away on July 18, 2011. He is survived by his loving 

wife, Lois (nee Trimble), by his children; Carolyn, John, Jim and Nancy; by 9 grandchildren and by 6 great-

grandchildren.  
 

Jack was a President for the Philadelphia Chapter ASHRAE in 1971.   

In Memoriam  

https://xp20.ashrae.org/secure/LynnBellengerMemorial/index.php
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Building Energy Modeling Professional (BEMP) Certification 
 

Many architects and building owners are inexperienced with using energy modeling as a tool in building design to 

help in the energy efficiency decision-making process.  ASHRAE’s BEMP certification program assesses an indi-

vidual’s ability to evaluate, choose, use, calibrate and interpret the results of energy modeling software for building 

and systems energy performance. 

 

BEMP certification demonstrates a well-rounded understanding of the building energy modeling process, including 

defining the project, choosing the correct modeling program, incorporating important aspects of the building being 

modeled, and interpreting the results of the simulation.  The certification was developed in collaboration with the 

US affiliate of the International Building Performance Simulation Association (IBPSA-USA) and the Illuminating 

Engineering Society (IES). 

 

The exam is available on computer at proctored testing centers through Applied Measurement Professionals, Inc., 

which has testing centers in Center City Philadelphia, Wilmington, DE and Robbinsville, NJ. 

 

This is in addition to the other five certification programs currently available: 

• High-Performance Building Design Professional; 

• Healthcare Facility Design Professional; 

• Building Energy Assessment Professional;   

• Commissioning Process Management Professional; 

• Operations and Performance Management Professional. 

 

Additional information is available on the ASHRAE web site at www.ashrae.org/certification.  Or you can email the 

Philadelphia Chapter Technology Transfer Chair (Mark Maguire) at c021bog5@ashrae.net. 

Speaking at K-12 Schools 
 

This year ASHRAE is strongly encouraging members to speak at K-12 schools about STEM (science, technology, 

engineering and mathematics). The national ASHRAE website has lots of ideas and tips under the “Student Zone” 

to help. If you have spoken at a school or are planning to do so this year, please let us know since the ASHRAE 

headquarters are trying to track members’ efforts. If you are interested in learning more about speaking or doing 

activities at a school, just let us know. We’d be glad to help!  

Ashley Lester  

Student Activities 

c021sec@ashrae.net 

 

http://www.ashrae.org/certification
mailto:c021sec@ashrae.net
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P H I L A D E L P H I A  C H A P T E R  P R O G R A M S  C A L E N D A R  2 0 1 1 - 2 0 1 2  

Date Location Topic Theme Joint Meeting 

Wednesday, 

11/16/2011 

Date Change!  

Holiday Inn at 1:30 PM 
SEMINAR:  Introduction to Healthcare  

and Laboratory HVAC 
    

Wednesday, 

11/16/2011 

Date Change!   

Holiday Inn at 5:00 PM  
HVAC Systems Design for Airborne Infection  

Control Spaces in Healthcare Facilities  
Research Promotion ASHE 

12/8/2011 Union League 
Contract Documents - presented by Adam Harrison 

of the Harrison Law Group   
   

1/31/2012 Wells Fargo Center Flyers vs Winnipeg Jets   

2/16/2012 Dave & Buster’s ACT 129 Student Night & YEA DVGBC 

3/15/2012 Fisher’s Tudor House 
Hydronic Balancing presented by Bill England of 

Flow Design, Inc.  
Trade Show SMCA 

4/19/2012 Holiday Inn 
Responsible Use of Refrigerants presented by  

Distinguished Lecturer Julian DeBullet  
Refrigeration RSES 

5/17/2012 Holiday Inn 

Dealing with Dampers - Design and Code Issues 

presented by Mark Jelinske of Cator-Ruma  

Associates  

Past President's Night  

7/TBD/2012 
Northampton  

Valley CC  
Golf Outing   

** Program calendar is subject to change. Please refer to ASHRAE Philadelphia Website for up to date information. 

September 15 Seminar Recap 

 

The Philadelphia chapter presented a three-hour seminar on “Data Center Cooling Options and Best Practices” on 

September 15 for 17 attendees before the dinner meeting.   

 

John Menoche, PE (Cooling Business Development Manager (Northeast US) for APC by Schneider) and Justin 

Mazur, PE (Consulting Engineer Specialist for APC by Schneider) presented on different strategies for cooling data 

centers and energy conservation opportunities now available for this building type. 

 

Thanks to John and Justin for presenting.  Please look in the Climate for future educational offerings.   

 

Visit our web site at 

 

http://phila.ashraechapters.org  

 

For Presentation Archives, Announcements, Jobs/Resumés, Education Updates, and more!  

http://www.cvent.com/events/introduction-to-healthcare-and-laboratory-hvac/invitation-d0588644fb714fbebc0a4e8686a792d5.aspx
http://www.cvent.com/events/introduction-to-healthcare-and-laboratory-hvac/invitation-d0588644fb714fbebc0a4e8686a792d5.aspx
http://www.cvent.com/events/hvac-systems-design-for-airborne-infection-control-spaces-in-healthcare-facilities/invitation-20e5078858a847ed9cc2e5b9151f5bf8.aspx
http://www.cvent.com/events/hvac-systems-design-for-airborne-infection-control-spaces-in-healthcare-facilities/invitation-20e5078858a847ed9cc2e5b9151f5bf8.aspx
http://phila.ashraechapters.org/events/events.htm
http://phila.ashraechapters.org


 

 

Milton Garland and Refrigeration Comfort Cooling Award Competitions - 2012 
 

ASHRAE offers two competition-based awards encouraging the design of innovative refrigeration systems.  The 

Milton W. Garland Commemorative Refrigeration Award for Project Excellence recognizes non-comfort 

refrigeration systems.  The Refrigeration Comfort Cooling Award for Project Excellence is oriented toward comfort 

refrigeration systems.  

 

The Philadelphia Chapter Technology Transfer Committee is currently accepting applications for both competitions 

for 2012. 

 

The Garland Award competition is open for the design of mechanical refrigeration machinery for applications other 

than human comfort:  e.g., food processing/preservation, industrial/manufacturing processes, life support in 

extreme environments, recreational facilities. Additional information on this competition is available at  

ashrae.org/members/page/1692.  

 

The Refrigeration Comfort Cooling Award competition is open for the design of mechanical refrigeration machinery 

for human comfort applications. Additional information on this competition is available at www.ashrae.org/

members/page/comfortcooling. 

 

Both submissions must be made within 36 months of the initial operating date of the system, and will be judged on 

the following criteria: 

 

• Complexity of Problem 

• Solution Concept 

• Architectural Integration 

• Originality 

• Achievement of Performance Criteria 

• Energy Effectiveness 

• Budget Compliance 

• Ease of Maintenance 

 

Additional information can be obtained from Mark Maguire, Chapter Technology Transfer Chair at 

c021bog5@ashrae.net. 
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2011-2012 Directories are Available Now! 

 

The 2011-2012 Philadelphia Area Directory—Associations, Consulting Firms, and Manufacturers’ Representatives 

is in stock.  It sells for $23 each.  Payment should be sent with your order to:   

 

Philadelphia Chapter ASHRAE 

994 Old Eagle School Road 

Suite 1019 

Wayne, PA 19087-1866 

 

Rather pay by credit card?  Call Emily at 610-971-2169.   

http://www.ashrae.org/members/page/comfortcooling
http://www.ashrae.org/members/page/comfortcooling
mailto:c021bog5@ashrae.net
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This article was submitted by Rob Innes of Mutimer Company on behalf of New York Blower Company, a fan manufacturer.   Articles 
highlighting novel HVAC technologies should be submitted to Chapter Technology Transfer Committee Chair Mark Maguire 
(c021bog5@ashrae.net) for consideration in future newsletters. 

 

Understanding Fan Performance Curves 
 

One of the most important documents customers request from fan manufacturers is performance curves.  In 
addition to graphically depicting the basic fan performance data of CFM, RPM and SP (on the static pressure 
curve) and BHP (on the brake horsepower curve), these curves also illustrate the performance characteristics of 
various fan types, like areas of instability or the rate of change between flow and pressure.  With some basic 
knowledge of performance curves, decisions can be made concerning fan selection, fan and system alterations, or 
the advisability of using a fan in a modulating system, for example. 
 
Except for very large fans, performance curve information is generated by connecting the fan to a laboratory test 
chamber.  Very specific test procedures are followed as prescribed in the Air Movement and Control Association’s 
Standard 210 to assure uniform and accurate readings. Data points are collected at a given RPM while the flow is 
slowly modulated from full closed to full open. The information gathered is then used to develop computer selection 
programs and published capacity tables for use by system designers and end users. 
 
The static pressure curve provides the basis for all flow and pressure calculations. This curve is constructed by 
plotting a series of static pressure points versus specific flow rates at a given test speed. While the static pressure 
curve depicts a fan’s performance at a given speed, it can be used to determine the fan’s pressure capability at 
any volume. In addition, it is also possible to approximate the fan’s performance at other speeds by applying the 
following fan laws: 
 
1. CFM varies as RPM 
 
2. SP varies as (RPM)2 

 
3. BHP varies as (RPM)3 

 

To locate a fan’s point of operation, 
first locate the required static pressure 
on the SP scale at the left of the curve. 
Then draw a horizontal line to the right, 
to the point of intersection with the SP 
curve. Next, draw a vertical line from 
the point of operation to the CFM scale 
on the bottom to determine the fan’s 
flow capability for that SP at the given 
speed. 
 

As shown in Figure 1, the performance 
for this fan is 8750 CFM and 12" SP at 
1750 RPM. 
 
Assuming this same fan was intended 
to operate at 1200 RPM, the fan laws 
can be applied to obtain performance 
at this lower speed.   
 
 

Continued on next page . . .  
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Once the CFM and SP have been determined, a BHP rating can be established. An accurate BHP rating is 

necessary to properly size the motor or to determine the operating efficiency of one fan as compared to another. 

Performance curves contain a BHP curve from which the BHP rating can be determined for specific capacities. To 

determine BHP at a specific point of operation, a horizontal line is drawn to the right from the point of intersection 

of the vertical CFM line and the BHP curve. 

Continued on next page . . .  
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As shown in Figure 2, the fan operating at 8750 CFM and 12" SP at 1750 RPM is rated at 30 BHP. By employing 

the third fan law, the BHP rating can be determined for operation at 1200 RPM. 

 

 

System Lines 

 

Since fans are tested and rated independently from any type of system, a means of determining the fan’s 

capabilities within a given system must be provided. The fan laws apply equally to any system; therefore, CFM and 

SP variations within the system are predictable. This enables system lines to be superimposed on performance 

curves to simplify performance calculations. The system line is nothing more than the sum of all possible CFM and 

SP combinations within the given system. Any combination of fan and system must operate somewhere along that 

system line.  Because a fan must operate somewhere along its SP curve and since the system has a known 

system line, their intersection is the point of operation. If the fan speed is changed, the point of operation must 

move up or down the system line. If the system is changed in some way, the point of operation must move up or 

down the SP curve. In practice, these principles can be used to check the accuracy of fan performance and system 

design. 

 

Using Performance Curves 

 

Figure 3 illustrates the point of operation of a fan selected for 8750 CFM and 12" SP operating at 1750 RPM. 

Included in Figure 3 are a number of different system lines. If the system does not operate properly upon start-up, 

measurements can be taken and compared against the available performance curve.  

 

Let’s assume that a tachometer reading indicates the fan is running at 1200 RPM instead of 1750 RPM, because 

of mistakes in motor speed or drive selection, and an airflow check indicates only 6000 CFM. These readings 

confirm that the system was calculated correctly and that the fan speed must be corrected to 1750 RPM as 

originally specified to achieve the desired 8750 CFM. If the tachometer reading indicates the proper speed but the 

airflow reading is down, additional system resistance beyond that originally calculated is indicated. This additional 

resistance could be caused by partially closed louvers/dampers, changes in duct sizing from the original design, 

system effect losses, or just an error in the system-resistance calculations.  

The deficiency can usually be corrected by either altering the system or increasing the fan speed.  Often, 

performance curves for one speed must be used to determine the performance of a fan for use on systems 

requiring more air or higher pressures. A performance curve such as Figure 4 can be used to determine fan 

performance beyond the SP scale shown by using the fan laws to obtain a reference point of operation on the 

system line. This can be accomplished by applying some suitable factor to the required CFM and the square of that 

factor to the required SP. 

 
Continued on next page . . .  
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For example, the performance curve shown in Figure 4 can be used to determine fan performance requirements 

for a system calculated at 15,000 CFM and 23.5" SP, even though that point is beyond the curve. By determining a 

suitable reference capacity using the fan laws, that falls within the curve data, fan performance requirements can 

be obtained at the curve speed and then projected up to the system requirements using the fan laws once again. 

The required 15,000 CFM and 23.5" SP is on the same system line as 10,000 CFM at 10.4" SP which intersects 

the fan’s SP curve drawn for 1750 RPM and has a corresponding BHP of 33.0 at 1750 RPM. Therefore: 

 

 

 

 

Continued on next page . . .  



 

 

 

Fan Performance Characteristics  

 

The performance characteristics of a fan can be determined from the performance curve at a glance. These 

characteristics include such things as stability, increasing or non-overloading BHP, and acceptable points of 

operation.  Fan performance is based on certain flow characteristics as the air passes over the fan wheel blades. 

These flow characteristics are different for each generic fan or wheel type, (i.e. radial, 

forward-curved, backwardly-inclined, radial-tip, and axial).  

 

Thus, the performance characteristics will be different for each of these general fan types. Further, these 

performance characteristics may vary from one manufacturer to the next depending upon the particular design.  

 

The performance curves presented in Figures 1 through 4 are typical of fans with radial-blade wheels. The SP 

curve is smooth and stable from wide open to closed off. The BHP curve clearly indicates that the BHP increases 

steadily with the volume of air being handled as shown in Figure 4.  Fans with forward-curved wheels, such as 

shown in Figure 5, also have a BHP curve that increases with the volume of air 

being handled. The SP curve differs significantly from the radial since it exhibits a sharp “dip” to the left of the static 

pressure peak. This sharp dip (shaded area) indicates unpredictable flow characteristics.  

 

Though not technically accurate, this region is often referred to as the “stall” region.  It indicates that at these 

combinations of pressure and relatively low volumes, the airflow characteristics across the wheel blades change or 
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break away so that the fan performance point is no longer stable. Any fan with this characteristic SP curve should 

not be selected for operation in the unstable area.  As shown in Figure 6, the SP curve for a backwardly-inclined 

fan has a sharp dip to the left of the static pressure peak. This indicates an area of instability. However, the 

backwardly inclined SP curve is generally steeper than that of the forward curved wheel indicating its desirability 

for use in higher pressure systems.  

 

Therefore, variations in system resistance will result in smaller changes in volume for the BI Fan when 

compared to the FC Fan.  The majority of fans with backwardly-inclined wheels exhibit an SP curve similar in 

appearance to that of the forward-curved fan.   
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The BHP curve for all backwardly-inclined fans is the major difference between them and all other fan types. As 

shown in Figures 6 and 7, the BHP curve for backwardly-inclined fans reaches a peak and then drops off as the 

fan’s volume increases.  With this “non-overloading” BHP characteristic, it is possible to 

establish a maximum BHP for a given fan speed and select a motor that cannot be overloaded despite any 

changes or errors in system design. Because BHP varies as (RPM)3 , this nonoverloading characteristic does not 

apply to increases in fan speed, but it is very useful for motor protection against errors or changes in system 

calculations and installation. 

 

Figures 5 and 6 indicate certain unacceptable selection areas on the SP curve. Although stability or performance 

may not be a problem, a point of operation down to the far right on the SP curve should be avoided.  Selecting a 

fan that operates far down to the right, eliminates the flexibility to compensate for future system changes. Also, the 

fan is less efficient in this area as compared to a larger fan operating at a slower speed. Figure 7 shows the best 

selection area on the SP curve and the area in which 

the majority of capacity tables are published.   

 

As is evident in Figure 8, the radial-tip fan design combines the backwardly-inclined SP curve characteristics with 

the radial fan’s BHP curve. The radial tip is often more efficient than radial fans and typically best applied in high-

pressure applications. As a result of its efficiency and dust-handling capabilities, the radial-tip fan can also be 

applied to lower pressure material conveying systems. 

 

The term axial fan is used to describe various propeller, vaneaxial, tubeaxial, and duct fans. The performance 

curves of these fans are characterized by the ability to deliver large volumes of air in relatively low pressure 

applications. As can be seen in Figure 9, the axial flow fan is distinguished by a drooping BHP curve that has 
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maximum horsepower at no flow or closed-off conditions. The axial fan SP curve exhibits an area of extreme 

instability to the left of the “hump” in the middle of the curve. Depending upon the severity, axial fans are normally 

only selected to the right of this area. 

 

Conclusions 

 

A good working knowledge of performance curves is necessary to understand the performance characteristics and 

capabilities of different fan equipment. Use of performance curves in the selection of fan types and sizing will 

assure stable and efficient operation as well as future flexibility. 

 

 

Page 17  Quaker  City  Cl imate  November  2011  

Continued on next page . . .  



 

 

 
 

 

Page 18  Quaker  City  Cl imate  November  2011  



 

 

994 Old Eagle School Road 

Suite 1019  

Wayne, PA 19087-1866 

P 610-971-2169 

F 610-971-4859 

The Philadelphia Chapter 

of the  

American Society of 

Heating, Refrigerating  

and Air Conditioning 

Engineers, Inc. 

Republication of material 

contained herein is 

expressly forbidden 

without official Chapter 

authorization.  The 

Chapter does not speak or 

act for the Society.  Any 

member with material to 

submit for inclusion in the 

Climate can send the 

information to:  

 
Hope Silverman 

P 610-971-2169 
hope@mmco1.com 

  

Material can include letters 

to the editor, member 

news, upcoming events, 

comments on chapter 

programs or issues, etc.  

Sean Frisco, Associate 

Joseph Tyska, Associate 

George Nolt, Associate 

Matt Loftus, Associate 

Timothy Rose, Associate 

Brian Nguyen, Associate 

Michael Kalasheh, Affiliate 

Patrick De Graeve, Associate 

Conor O’Neill, Affiliate 

Caroline McClatchy, Associate 

Matthew Ritter, Member 

Cole Bauer, Member 

Joseph Dowd, Member 

Frank Campisino, Student 

Benjamin Shade, Student 

Melanie Fonner, Student 

Zachary Coulson, Student 

 

 

Page 19  November  2011  Quaker  City  Cl imate  

N E W  M E M B E R S  

On January 7, 2010 the Legislature enacted and the Governor signed into law 

P.L. 2009, C. 294 which requires Professional Engineers licensed in New Jersey to 

complete continuing education. The effective date of the new law is January 12, 2011.  

At this time, the State Board of Professional Engineers and Land Surveyors ("Board") is 

working on proposed regulations to provide guidance and clarification to its licensees 

and interested parties. This Notice is intended to provide information about the 

continuing professional competency requirements. 

 

• A licensee shall complete not more than 24 continuing professional competency credits 

related to the practice of Professional Engineering in every biennial license renewal 

cycle, 2 of which shall be in professional practice ethics. 

 

• The Board does not have a process in place to approve educational programs and 

providers ·at this time. However, the Board is working on proposed regulations to 

address these matters. 

 

• A licensee is not required to acquire continuing professional competency 

credits until January 12, 2011. However, the Board anticipates that a current licensee 

shall be required to obtain 15 continuing professional competency credits, 2 of which 

shall be in professional practice ethics, on or before April 30, 2012 to meet the 

requirements for the 2012-2014 biennial renewal period. 

 

• The Board anticipates that for the 2014-2016 biennial renewal period, and 

every 2 years thereafter, a licensee shall be required to complete 24 continuing 

professional competency credits, 2 of which shall be in professional practice ethics. 

http://www.njleg.state.nj. us/2008/Bills/PL09/294.HTM 

NOTICE 

Click here to visit 

our web site at: 

 

http://phila.ashraechapters.org  
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