
  1

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND  

AIR-CONDITIONING ENGINEERS, INC. 

1791 Tullie Circle, N.E. 
Atlanta, GA  30329 

404-636-8400 

TC MINUTES COVER SHEET 

TC/TG/TRG NO   TC 5.   DATE  March 24, 2012    

TC/TG/TRG TITLE  Duct Design         

DATE OF MEETING  January 24, 2012  LOCATION Chicago, IL   

MEMBERS 
PRESENT 

TERM 

TO 
MEMBERS 
ABSENT 

YEAR 
APPTD 

EX-OFFICIO MEMBERS AND 
ADDITIONAL ATTENDANCE 

Mark Terzigni 6/30/13 Johnny Andersson 6/30/13 Wes Davis (CM) 

Larry Smith 6/30/15 Richard Evans 6/30/13 Tim Eorgan (CM) 

Bob Reid 6/30/14   Kevin Gebke (CM) 

Bass Abushakra 6/30/12   John Gierzak (CM} 

Herman Behls 6/30/12   Steve Idem (CM) 

Pat Brooks 6/30/13   Ralph Koerber (CM) 

John Hamilton 6/30/13   Gary Miller (CM) 

Chris Van Rite 6/30/13   Vikram Murthy (CM) 

    Mike Resetar (CM) 

    Mark Smith (CM) 

    Bill Stout (CM) 

    Craig Wray (CM) 

    Giustino Mastro (TAC Section Head) 

    Larry Brewer (Guest) 

    Dennis Flores (Guest, McGill Airflow) 

    Scott Hobbs (Guest, McGill Airflow) 

    David John (Guest, Metalaire) 

    Alex Kouvolo (Guest) 

    Tom Schlachter (Guest, Engineered Air 
Balance) 

    Andrew Wengerd (Guest, SSM Engineers 
& Consultants) 

 



  2

DISTRIBUTION 

All Members of TC plus the following: 

TAC Section Head Giustino Mastro 

TAC Chair Charles Culp 

2012 Handbook Liaison Cindy Callaway 

2013 Handbook Liaison James Aswegan 

RAC Liaison Piotr Domanski 

Standards Liaison Steven Bruning 

Special Pubs William Fleming 

ALI/PDC John Nix 

Manager of Research & Technical Services Mike Vaughn 

 



  3

AMERICAN SOCIETY OF HEATING, REFRIGERATION AND AIR‐CONDITIONIONG ENGINEERS 
1791 Tullie Circle, N.E./Atlanta, GA 30329 

 

ASHRAE Annual Meeting, Chicago, Il 

TC 5.2 Duct Design 

 

Tuesday, January 24, 2012 

 Location:  Palmer House, Buckingham 

Time: 3:30 – 6:00 pm 

 

2011/2012 Roster: 

Voting Members (10): Mark Terzigni (Chair), Larry Smith (Vice Chair), Bob Reid (Secretary), Herman 
Behls, Johnny Andersson (non‐quorum), Rich Evans (non‐quorum), Pat Brooks, Bass Abushakra, John 
Hamilton, Chris VanRite 

Corresponding Members (CM): Kevin Gebke, Steve Idem, Tom Ponder, Marcus Bianchi, Charlie Culp, 
Wes Davis, Tim Eorgan, John Gierzak, Mark Hooks, Eli Howard, Ralph Koerber, Bruce Meyer, Gary 
Miller, Vikram Murthy, Vernon Peppers, Mike Resetar, Donald Seibert, Mark Smith, Bill Stout, Craig 
Wray 

Provisional Corresponding Members: Jeff Boldt, Erik Emblem, Norman Grusnick, Vishal Jadawala, 
Mark Modera, Ahmed Sleiti 

 

1. Call to order: Chairman Mark Terzigni called the meeting to order at 3:30 PM 

 

2. Introduction/Attendance 

a. Voting Members Present: Mark Terzigni, Bob Reid, Larry Smith, Chris Van Rite, Herman Behls, 

John Hamilton, Pat Brooks, Bass Abushakra. 

b. Voting Members Not Present: Rich Evans (non‐quorum); Johnny Andersson (non‐quorum), 

however Johnny Andersson was present for the sub‐committee meetings on Sunday. 

c. Corresponding members: see cover sheet of attendees. 

d. Provisional Members: see cover sheet of attendees. 

e. Guests: see cover sheet of attendees. 

f. There is a quorum for the meeting (8 of 8 voting members present). 

 

3. Montreal (June 2011) Meeting Minutes 

 Minutes are posted on the T.C. 5.2 Web site.  Minutes approved by email vote ending 9/6/11.  

Approved 6‐0‐4 (12).  Andersson, Elosh, Evans and VanRite abstained because they were not in 

attendance, 

 

4. Section Head Report (Gus Mastro‐ Section Head, Mark Terzigni TC 5.2 Chair) 

a. The Section Head report by Gus Mastro is provided as Attachment E. 

b. Roster update:  Looking for first draft tonight.  Final draft due headquarters 2/15/12.  Final 

document 3/31/12.  Completed (approved) roster will be returned to TC May 2012. 
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c. Want activity feedback form electronically as soon as possible; 

d. Web Site: please keep updated and post minutes.  

e. ASHRAE has a new logo and branding that is being unveiled this week. 

f. TC members were reminded that they serve as individuals and are not permitted to speak for 

the TC before other groups unless they are the official liaison for the TC to that group and any 

position that they present on an issue is supported by a TC vote. 

g. Hightower Award: Dr. Don Beatty has been selected as the 2011/2012 recipient of the 

Hightower Award. 

 
5. Subcommittee Reports 

a. Handbook  (Kevin Gebke, Chair) 

 Duct Construction, Chapter 19, HVAC Systems and Equipment, 2012.  Galleys to be reviewed 

before March, Note: Reviewed galleys returned to Handbook editor 15 March 2012. 

Attachment A is a summary of voting for the 2012 Duct Construction chapter, 

 Duct Design, Chapter 21, Fundamentals, 2013.  The Duct Design chapter with known 

corrections will be sent to all TC members by 1 May.  Leakage section will be entirely 

rewritten.  TC members are requested to review and provide comments as soon as possible. 

 Electronic Content for Handbooks on the Web.  Ideas are requested by the June meeting,‐‐‐  

 
b. Membership (Mark Terzigni TC 5.2 Chair) 

 See the TC 5.2 website (http://tc5.2.ashraetcs.org) for the official 2011‐2012 roster. 

 Abushakra and Behls will be rolling off.  Corresponding Members interested in becoming 

voting members should indicate that desire on the sign‐in sheet. 

 
c. Programs (Steve Idem, Chair) 

 Chicago: two programs sponsored by TC5.2 are taking place: 

1. A seminar session titled “Air‐Handling System Leakage: Benefits and Costs of Field Tests” 

2. A technical paper session on “Pressure Loss Measurements in Air Duct Junctions”   

Session consists of two papers: (1) Laboratory Testing of Saddle Type Tees to Determine 

Loss Coefficients, and (2) .Measurement of Flat Oval Diverging Flow Fitting Loss 

Coefficients.  

 San Antonio (June 2012): Will resubmit seminar on “Air Dispersion Systems.” 

 Dallas (January 2013): Will propose program encompassing “CFD Shootout Contest” papers. 

 
d. Special Publications 

 ASHRAE Duct Fitting Database (Herman Behls, Administrator) 

1. Version 6/00/00 has been released for this meeting.  Version 6 is available to Version 5 

owners at a 40% discount from $169. 

2. Version 6 essentially makes it easier for the Administrator to maintain the database. 
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 ASHRAE Duct Design Guide: (Pat Brooks, Chair) 

1. Attachment B is a Table of Contests that shows the current status of each chapter. 

2. Chapters 4, 5, 6, 7, 8, 10 and 13 are on a Web site for review by all.  If you need the Link 

contact Pat Brooks. 

3. Appendixes A, B, and C are also on the Web site for review. 

4. Chapters 8. 10 and 13 have been sent to the respective TCs for review. 

 
e. Research (Herman Behls, Chair) 

 RP 1493 “CFD Shootout Contest‐Prediction of Duct Fitting loses”: Steve Idem reports the 

project is complete and the papers will be presented at a future meeting.  

 RP 1606:  Laboratory Testing of Flat Oval Transitions to Determine Loss Coefficients 

1. Report from Dr. Zhang on the status of this research project. 

2. At the Sunday subcommittee meeting Seven Ford also presented project progress. 

3. SPIDA is furnishing flat oval ductwork and fitting.  For these material the PMS and 

University of Illinois agreed on additional scope. 

 Future RTAR: The research subcommittee will investigate which fittings contractors can 

fabricate that are not in the ASHRAE Duct Fitting Database.  These fittings will be the basis 

for an RTAR. 

 
6. Standards (Tom Ponders, Chair) 

 Standard 90.1‐2010 (Larry Smith, Liaison):  the second Public Review of terminal box leakage will 

go out late March. 

 Standard 193‐2010 “Method of Testing for Determining the Air‐Leakage Rate of HVAC 

Equipment”: TC 5.3 requested that terminal units be removed from that standard.  The Research 

Committee denied the request. 

 SPC 120 ‐‐ MOT Flow Resistance of HVAc Duct and Fittings (Kevin Gebke, Chair) 

1. Inaugural meeting at Chicago 

2. Developed a workflow calendar 

 SPC 126 ‐‐ MOT HVAC Air Ducts (Kevin Gebke, Chair) 

1. Inaugural meetings  at Chicago 

2. Developed a workflow calendar 

 BSR/SMACNA 023: SMACNA has initiated with ANSI a Method of Test System Leakage Standard 

and has agreed to cosponsor with ASHRAE.  ASHRAE’s representatives are Dr, Mark Modera 

(VM) and Jeff Boldt (NVM).  First meeting of task force is in February.  Standard to develop a 

method of test and establish pass/fail criteria. 

 
7. Website (Mark Smith, Webmaster) 

 Please review TC 5.2 Web site and forward comments to Mark Smith. 

 
8. Awards: (Dr. Idem) 

 Nothing to report. 
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9. Deadlines 

 2013 Handbook: Duct Design chapter; Due end of December. 

 
10. Unfinished Business: None 

 
11. New Business 

a. A Multidisciplinary Task Group (MTG.EAS) is being formed to promote Energy Efficient Air‐

Handling Systems for Non‐Residential Buildings).  The MTG.EAS was approved at this meeting by 

TAC.  Mark Terzigni has proposed himself as the voting member and Larry Smith as the alternate 

representing TC5.2. 

b. ADI Duct Size Calculator: Chris Van Rite requested the approval of TC5.2 for a joint ADI/ASHRAE 

duct calculator based upon the one presented to the committee (see attachment C).  A motion 

was made by Herman Behls to approve and seconded by Pat Brooks. In discussion, John 

Hamilton asked to delete reference to 4% compression and fully stretched because they are 

laboratory conditions, not actual use.  TC consensus was that it be considered as an editorial 

comment.  It was also brought up that the final version might include flat oval duct.  TC 

consensus was that we wished to see a final version incorporating changes and suggestions 

before granting approval.  The original motion was amended by Herman to change to a “motion 

to proceed” with developing a final version incorporating changes and to be presented to TC5.2 

for a final vote. The motion was seconded by Pat Brooks.  The “motion to proceed” was passed 

(7‐0‐0 CNV). 

c. AMCA Certified Rating for Ducts.  Larry reports that AMCA has formed a committee to develop 

standards for duct testing for performance.  They will be a part of AMCA Publication 511 

(Certified Ratings Program – Product Rating Manual for Air Control).  Section 15 is attached for 

your convenience (Attachment D) 

d. Standard 90.1: Duct Leakage Test. Larry Smith made a motion asking approval to initiate 

discussions as the TC5.2 representative to the 90.1 Standards Committee that involve changes 

to duct leakage testing (6.4.4.2.2).  Any proposed changes coming from those discussions will 

not go forward without being brought back to TC5.2 for further discussion and vote by TC5.2.  

Second by Chris Van Rite. The motion was approved (6‐0‐1 Abstention). 

 
12. Adjournment 

 Pat Brooks made motion to adjourn.  Chris VanRite second.  Passed unanimously. 

 

 

 

Next Meeting ‐‐‐ 2012 ASHRAE Summer Meetings ‐‐‐ June 23‐27 in San Antonio, TX 
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Attachment A 
A1. Duct Construction chapter, less the HVAC System Leakage section  

a. Chapter without Leakage section was approved 9-0-0 (12) with 4 substantive comments by voting 
members (Table A1).  Three non-voting members (Eli Howard, Gary Miller, and Larry Smith) 
provided an additional 10 substantive comments. 

 

Table A1 Approval of Duct Construction Chapter (Leakage Section Not Included) – (Voting Members
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b. Of the 14 substantive comments 8 were approved 8-0-0 (12) (Table A2) and 6 had a split vote.  

Of the 6 split votes 5 failed and 1 passed (Table A3).  
 

Table A2 Substantive Comment Voting, Duct Construction Chapter Less Leakage Section 
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Table A3 Substantive Comment Voting, Duct Construction Chapter Less Leakage Section 
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A2.2 Duct Construction chapter, HVAC System Leakage section  

a. In the period after the Montreal meeting to 11 July 2011 (end date of official comment period) 
significant changes were received and the text revised. 
 

b. Because of significant changes the Leakage section was entirely re-voted.  The vote was 9-1-0 (10) 
for approval (Table A4) with Mark Terzigni being the negative vote.  Fifteen (15) substantive 
comments were received from Johnny Andersson (1), Herman Behls (1), Peyton Collie (7), and Eli 
Howard (6).  Mark Terzigni’s reasons for voting “negative” are as follow: 
 
“I have two major concerns about this chapter. 
 
The first is that as written it puts no responsibility on the designer to first design a system 
that, if properly installed, would meet the pass/fail criteria.  Instead it implies that regardless 
of the systems design the installing contractor or contractors can magically bring the system 
into compliance to some arbitrary value. 
 
I feel as a handbook for designers, "designing systems to reduce leakage" would be a better 
focus for the chapter.  Behls response:  This will take place in the 2013 Duct Design 
chapter.  This chapter is Duct Construction. 
 
The second major concern is that the basic premise of the pass fail criteria is not compliant 
with any of the codes which (for duct leakage) use test pressure, surface area, and leakage 
classes to determine a pass fail criteria.  If you want to use a percent of airflow as a goal or 
guide, it should be the designer's responsibility to properly evaluate and design the system to 
meet that value.  Then and only then could you expect a contractor to pass a test or tests 
(which may or may not be based on a percent of airflow).  I can supply research (from 
ASHRAE) that shows components of HVAC systems have leakage that is clearly not a 
function of airflow.  Wray response: Leakage Class, as specified by ASHRAE Standard 
90.1-2010, can be translated to fractional (%) leakage using the equation or table 
provided in the chapter. 
 
There are other concerns, but you can review the comments. 
 
I can not vote to approve the chapter.  Primarily for the two reasons provided above.” 
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Table A4   Approval of the Leakage Section of the 2012 Duct Construction Chapter – 
Voting Members 
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Table A5 shows how each member of TC 5.2 voted for the substantive comments and the result. 
 

Table A5  Substantive Comment Voting, Leakage Section Only 
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Table A5  Substantive Comment Voting, Leakage Section Only 
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0 9 

   Reject Comment 9-0-0 (10) 

#14 A R R R R R R R 
R 

   
1 8 

   Reject Comment 8-1-0 (10) 

#15 A A A A A A A A 
A 

     9 0  Approve Revised Text 9-0-0 (10) 
1Abstained (Either way is fine with me) 
2Approved Table with Comments (Cite Source). 
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Chapter Title Rev Sub-Sections 
Draft  

to PJB 
Reviewed 

by PJB 
Comments 

Incorporated 

To 

WEB Site 

 Table of Contents 17 
    Rev 17 

(2/2/12) 

 Foreword       

1 Introduction       

2 Duct Design Considerations 0      

3 
Fan Room Locations & Duct Layout 
(including length limitation due to 90.1) 

      

4 Sectioning a Duct System for Design 1  1/14/12 1/16/12 Yes 1/17/12 

5 Duct Design Methods 3  1/3/12 1/5/12 Yes 1/11/12 

6 Duct Design – Equal Friction 1  1/3/12; Notes 1&3 1/5/12 Yes 1/11/12 

7 Duct Design – Static Regain 1  1/3/12; Note 2 1/5/12 Yes 1/11/12 

8 
Duct Design – Local Exhaust Systems 
(Constant Velocity) 

2  1/10/12 1/12/12 

Yes 

(To G. Knutson 
2/2/12; TC 5.8 
2/12/12) 

1/21/12 

9 Air Dispersion Systems 
1  

Sent to K. Gebke 
& P. Brooks 
2/15/12 

   

10 Fan Selection 
1  1/26/12 1/31/12 

Yes: (To Craig 
Wray & John 
Murphy 2/3/12) 

2/1/12 

11 Acoustical Analysis of Duct Systems       

12 Specialty Topics  Duct Leakage     

 Materials     

0 Duct Sizes     

 
Controls, Static 
Pressure 
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Chapter Title Rev Sub-Sections 
Draft  

to PJB 
Reviewed 

by PJB 
Comments 

Incorporated 

To 

WEB Site 

13 HVAC System Commissioning 1 

 1/26/12 1/29/12 

1/29/12 

(To C. Wray) 

(To Kenneth 
Peet 2/6/12) 

1/31/12 

14 Master Specification for HVAC 
System Leakage 

 
 

Assign to Larry 
Smith 1/26/12 

   

Appendix 
A 

Fundamentals 1  11/30/11 12/12/11 Yes 1/11/12 

Appendix 
B 

Design Tools  1  12/20/11 1/2/12 Yes 1/11/12 

Appendix 
C 

Supplement to Chapter 8 0  1/10/12 1/12/12 Yes 1/21/12 

Appendix 
D 

Supplement for Chapter 11 0 
 Not sent, but 

completed 2/23/12
   

Appendix 
E 

Design Tables for Acoustics 0      

 Appendix 
E -- CD 

EXCEL Files  Master 
Spreadsheets: 

1. Equal Friction 
2. Static Regain 
3. Constant 

Velocity 

 
   

 Psychometrics  

 Index       
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Attachment E 
 

Announcements and Reminders for TC/TG/TRG & MTG Chairs 

Chicago 2012 
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