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ASHRAE TC 2.6 Sound and Vibration Control
Main Committee Meeting Minutes
Monday, June 27th, 2011, Montreal, QB

Call to order (Wang)
e  Call to order by Lily —2:17 PM
. Read scope of TC 2.6
e Additions and/or modifications to the agenda
Introduction of those present (All)
Confirmation of current voting members (Oliver)
* 11 voting members present — constitutes a quorum
Review and approval of the minutes (Wang)
*  Motion by Doug, seconded by Ken: Approve the Las Vegas minutes
o] Passed unanimously
Secretary’s report (Rockwood/Meredith)
. Please provide all subcommittee reports by Monday, July 11%.
TC Chair’s meeting report (Wang)
e ASHRAE is looking to create MTG’s — Multidisciplinary Task Groups. Will be similar to a TC but
more interdisciplinary. Building modeling is an example. None of interest to TC 2.6 at this time.
e The CEC - Conference & Exposition Committee — is considering ways to improve speaker
quality. Based on speaker ratings, there have been enough complaints on speakers, slides, etc...
to warrant a better approach. One example is speaker training. Suggestions welcome.
Chair’s announcements and correspondence (Wang)
e Warren Blazier’s passing: Lily donated to ASHRAE research in his name to honor his memory.
Recommend others do the same.
e Vote on ASHRAE TC 2.6 sponsorship of NAE/TQA (National Academy of Engineering/Technology
for a Quieter America) meeting:
o] We voted to endorse after confirming there were no issues with society. There will be an
upcoming meeting on how to move forward.
Subcommittee reports
8.1. Research subcommittee (Eichelberger)
. Curt thanked Mark for handling the research subcommittee responsibilities in Las Vegas.
8.1.1.Research Chair’s meeting report
. New liaison: William McCoy. Curt will send email out with his contact information.
Can send to generic email address for now.
. Please copy Curt on all research correspondence.
8.1.2.0ngoing research projects
8.1.2.1. RP-1322 Performance, Perception and Criteria with Pl Wang/UNL (Schaffer)
. Lily will finish minor corrections by July 11™. will get ballot out soon.
8.1.2.2. RP-1408 Attenuation of Lined Ducts with PI Reynolds/UNLV (Lilly)




. There have been a few delays concerning the technical details of the test
facility. Most have been resolved at this point. Preliminary test data presented
at the meeting.

. Issue: core test plan won’t start until late Summer. How much time is
reasonable? Consensus is January 2013 would be reasonable.
. Motion by Curt, Karl seconded: Approve a no-cost extension to the project.
(o] Yea: 8
(o] Nea: 0
o] Abstain: 1 (chair not voting)
. Note: a contract extension was approved a year ago to add sound intensity.
o] Added to facilitate another project on numerical methods (in an effort to
validate some numerical models; WS-1529).
o] Has been in the pipeline to be bid for quite some time.
o] This may get approved in the Fall. If not, this will be in the pipeline for
next year.

8.1.3.Work Statements/RTAR’s/URP’s
8.1.3.1. TRP-1529 Numerical Modeling of Lined Ducts (Marks)
8.1.3.2. RTAR-1560 Installed Performance of Vibration Isolators (Simmons)

J Dropped due to inactivity. TC voted to re-submit in Las Vegas. Robert & Karl
will do one more edit and submit for a letter vote ASAP. This will perhaps be
ready in a week or so.

8.1.3.3. RTAR-XXXX Effect of HVAC Noise in Hospitals (Babineau/Roy)

. Trying to get joint efforts from TC 2.1 & 9.6. Feedback: need to focus and
ensure it addresses holes in the FGI guidelines. TC 2.1 (Ken) wants to broaden
beyond just HVAC noise.

8.1.4.Topics for future research
8.1.4.1. #1 - Room effect (Keith/Roy/Reynolds)

. Many feel the information is already available — just need to combine.
. Ken: would be a good topic for a conference paper (perhaps Dallas).
8.1.4.2. #2 - Tones (Wang/Marks/Lilly)
. Lily, Pat, & Jerry are willing to write an RTAR. If anyone else is interested,
please let the others know.
. A method for measuring tone prominence will be included.
8.1.4.3. #3 - Noise Generation in Ducts and Duct Accessories (Muehleisen/Reynolds)
. The data in the handbook is over 40 years old and the origin is questionable.
8.1.4.4. Others:
. RP 1420 (TC5.1) is of interest to this TC.

8.2. Programs Subcommittee (Papadimos)
8.2.1.Programs Chair’s meeting report
. No attendance.
8.2.2.Programs this meeting



8.2.2.1. Seminar #37: “Energy Efficiency and Performance of Multiple Plenum Fans in
Arrays” (Raychaudhuri)

. This forum is scheduled for Tuesday morning.
. Sponsored by TC 5.1, co-sponsored by TC 2.6.
8.2.2.2. Forum #9: “Incorporating Acoustics into BIM” (Peterman/Mitchell)
. This forum is scheduled for Wednesday morning.
. BIM is considered a hot topic.
8.2.3.Potential programs for upcoming meetings:
. Chicago 2012:
o] Note: The theme of the Chicago meeting is “HVAC&R in our Daily Lives”.
o] Seminar: “Aerodynamic Noise” (Schaffer)
o] Seminar: “Green Building Acoustics” (Muehleisen)
] Instead of a paper, we will switch to a seminar.
o] Seminar: “Vibration-Induced Noise and Mechanical Equipment Vibration
Isolation and Balance” (Marks)
o] Forum/Seminar: “Update to Acoustic Guidelines in 2011 ASHRAE Applications
Handbook” (Peterman)
L] Placed in four separate tracks.
. San Antonio 2012:
o] Note: San Antonio will no longer have themes but there will still be tracks.
o] Conference papers session (Marks)
] Deadline in September.
] Pat will work with Chris.

8.3. Publications Subcommittee (Wise)
8.3.1.Handbook chapters
8.3.1.1. 2011 HVAC Applications Handbook (Wise/Peppin)

J Revised several sections: Criteria, etc...

. We missed a few errors. A total of 50 errors were identified in the proof stage;
all but 7 got fixed. All 7 errors that got through are considered small. Steve will
send a list of what those errors were.

. We weren’t able to get to 7 or 8 topics that need to be changed this go around.
Will try to cover in the next revision (2015). A call for volunteers was issued.

8.3.1.2. 2013 Fundamentals Handbook (Weinstein/Wise)

. In Chicago, we will have a vote on whether to approve as is. The last edition
was almost perfect and we have yet to receive any comments. Please get any
comments in before Chicago.

8.3.2.0ther Publications
. Transferred some traditional Publications subcommittee items to the new Standards
subcommittee.
. The Sl edition of “A Practical Guide to Noise and Vibration Control for HVAC Systems”
by Mark Shaffer (blue cover) is now in the bookstore.



8.3.3.Web page (Schwob)

. The new web page is up and running. Discussed updates.
. There were some concerns raised about the Contact page. Any contact should go
directly to the TC chair.
. Curt will get a list of past projects to add.
. Need to update the main ASHRAE website link.
. Need to add an FAQ page.
8.4. Standards Subcommittee (Ronsse)
J Subcommittee met yesterday. Goal for the subcommittee: consistency among standards.
J Currently in the process of designating liaisons for all of the standards that involve
acoustics.
. Liaisons can send their individual reports to Lauren or Dustin.
8.4.1.SPC 79 — Method of Testing for Fan-Coil Units (Oliver)
. Met Saturday. Spent time discussing the fan coil MOT and how to incorporate sound.
8.4.2.5PC 130 — Methods of Testing Air Terminal Units (Oliver)
J Met last night; a brief meeting. Incorporate end reflection in the MOT.
8.4.3.SPC 189.1 — Standard for the Design of High-Performance Green Buildings (Ronsse)
. Published and on continuous maintenance.
. Have designated reviewers from TC 2.6; issued a call for others.
. Minimal information on acoustics in the current edition — would like to expand.
. Will submit to the TC for comments and then a vote. Will try to incorporate any

comments in the next version.
8.4.4.SPC 189.2 — Design, Construction and Operation of Sustainable High Performance
Healthcare Facilities (Babineau)

. Met this morning.
. Draft standard out for public review.
. Many comments (for example: is the standard really needed?).
. Call for anyone that works on healthcare to help out.
8.4.5.SPC 197 — Method of Test for Passive Vibration Isolators (Peterman)
. Will meet after this meeting.
. A draft has been created based on an I1SO standard.
8.4.6.SPC 200 — Method of Test for Chilled Beams (Zimmerman)
. Met this morning. No update.

8.4.7.SGPC ASHRAE Guideline 10 — Interactions Affecting the Achievement of Acceptable Indoor
Environments (Wang)

. Met yesterday.

. Now a published document (19 years of work).

. There will be a section on interactions between acoustics and thermal lighting issues.
. Lily will roll on as a voting member.

8.4.8.Performance Measurement Protocol (PMP) Best Practices document (Eichelberger)
. SPC 123.




A document, not a standard. Follow-on to the PMP document available in the
bookstore.

Goal is to condense the PMP document. Can be used by owner, commissioning firms,
and others.

Trying to get this in a continuous improvement process. Benchmarking, quantifying
savings, etc...

A 60% draft is available on the website (technology tab); available for public
comment. Deadline is the 30". Curt will make for sure your comments make it in the
next draft so don’t worry about the deadline. We want to make for sure the
acoustics stay in the document.

8.4.9.Proposed Position Document on “Environmental Health in Green Building Programs”

(Roy/Muehleisen)

No update. Discussion about ASHRAE putting out a position paper.

8.4.10. Updates from Other Standards Organizations
8.4.10.1. AHRI (Abbate)

1 standard since Las Vegas: AHRI-1120 (transport); now an ANSI standard.

2 others close: AHRI-260 (air-handling equipment), AHRI-1280 (water cooling
equipment) — end of the year. September is the goal for AHRI-260; end of year
is the goal for AHRI-1280. Both are free downloads

2 revised: AHRI-370 (large equipment) & AHRI-530 (compressors). AHRI-370 is
on the website, AHRI-530 will be on the website in the next week or so.

8.4.10.2. AMCA (Brooks)

AMCA-301 is in process.

AMCA-330/ASHRAE 68 is in process.

AMCA-210/ASHRAE-51 is entering a review stage. A committee is being formed
now.

A fan array committee has been formed. Larry Hopkins is chair. The committee
met for the first time last week.

Patrick: Revised version of ASTM-477 round robin in process.

8.4.10.3.  ANSI (Ronsse)

o

Would someone that’s more active in ANSI like to take this from Lauren?
A list of standards will be included in the subcommittee report.
ANSI working Group on Sound Measurement in Rooms (Lilly)

. No update.

8.4.10.4. ASTM (Peppin)

ASTM E477 (Patrick)

(o] Currently being revised. End of this year, early next year is the goal.
ASTM E33 (Paige)
(o] No report.

8.4.10.5. ISO (Reynolds)

o

1SO TC205 (Roy)



. New standards for building environment design.

. WG 6 includes acoustics.

. Not much international participation. Ken trying to form a joint working
group. Will work through I1SO not ASHRAE.

. In Europe, a country pays for folks to attend. Won’t be meeting at

ASHRAE, will meet at 1SO.
8.5. Standing Subcommittees
8.5.1.Sound Criteria (Wang)

. Met yesterday.

. Reviewed the scope. Two main goals: measurement protocol and benchmarks for
the HVAC industry.

. Reviewed the HVAC Applications handbook. Discussed what to do for the next round.
Discussed tones at length. The subcommittee will work on the tones RTAR.

. Discussed other organizations — make for sure we are participating.

8.5.1.1. International Green Construction Code update

. The current acoustics section is lacking - consortium trying to improve. The

subcommittee voted earlier for this to be a part of the consortium. Will
meeting again later this Summer.
8.5.2.Vibration Isolation (Simmons)

8.5.2.1. Reviewed the revised RTAR: MOT for performance. See research committee
notes for more detail.
8.5.2.2. A few mistakes were found in the handbook. Nothing new at this time.
8.6. Operations Subcommittee (Oliver)
8.6.1.Bylaws
. The TC has bylaws on the website.
8.6.2.Honors and awards

. We need to consider members of our committee.

. Hightower Award:
o] For activity on a TC excluding research and standards.
o] The chair needs to nominate. Let Patrick know if you have someone in mind.
o] Due in September.

. Distinguished Service Award:
o] No limit to the number of people.
o] Based on a point system: 15 points in a minimum of three categories (TC,

speaker, etc...).

o] Can self-nominate.
o] Due in May of each year.

. Fellowship Award:
(o] Lost a number of members this year. The Executive Subcommittee discussed

forwarding a few names.
o] Please let the leadership know of others.



0 Due December 1%,
8.6.3.Long-range planning

. There is no standing committee for long-range planning; it is handled via the main
and Executive subcommittee meetings.
. If you have any comments, please let us know.
8.6.4.Membership (Oliver)
. The roster has been submitted. A few glitches — some did not get accepted.
. See the Membership subcommittee minutes for details on who has rolled off or
rolled on.

8.6.5.Liaisons (Oliver)
8.6.5.1. ASHRAE TC 2.1 Physiology and the Human Environment (Wang)

. Not much on sound; mostly thermal comfort.

. Main meeting is tomorrow.

. Lily plans to get more active.

8.6.5.2. ASHRAE TC 2.7 Seismic and Wind Restraint Design (Meissel)

. Main meeting is tomorrow.

. ASHRAE seismic restraint guidelines document being updated; there have been
many code changes of late.

. TC 2.7 will co-sponsor the MOT RTAR.

. The 2010-2015 strategic research plan addresses seismic restraint. The MOT

addresses both.

. Note that the name of the committee has changed to “Seismic and Wind
Resistant Design”.

8.6.5.3. ASHRAE TC 5.1 Fan Design and Application (Osborne/Brooks)

. The TCis actively pursuing the concept of FEG — Fan Efficiency Grades - for
ASHRAE Standard 90.1. The mechanical subcommittee of 90.1 approached TC
5.1 for acceptable minimum fan efficiencies. A new AMCA standard has been
published: AMCA 205. AMCA now has a certification program for FEG.

. The first test for RP 1420 is complete. The RP is a joint project with TC 2.6. Two
TC 2.6 members are on the subcommittee.

. A paper detailing the results of RP-1272 - inlet effects on FC fans —is being
presented on Wednesday. The paper could not be placed in a transaction
section so it is in a separate section with non-related issues. Mark Stevens will

present.
8.6.5.4. ASHRAE TC 5.2 Duct Design (*)
. No report.
8.6.5.5. ASHRAE TC 5.3 Room Air Distribution (Oliver/Zimmerman)
. Main meeting is tomorrow afternoon.
. Completed the research project on diffuser performance. Final report has been

submitted. The PMS is expected to accept.
. SPC 130 has been re-opened to address sound issues.



8.6.5.9.

ASHRAE TC 6.10 Fuels and Combustion (Herrin)

David Herrin has a research project on combustion noise generation.
Nothing else to report.
ASA (Wang)

Lily was not able to attend the Seattle meeting.

Upcoming meeting: November in San Diego.

The international meeting will be in Hong Kong next May (first time in Asia).
VISCMA (Peterman)

Met on Saturday.

There are a number of good whitepapers on the website.

Will be modifying/updating the FEMA manual for seismic restraints.
Others (CTI, INCE, NCAC, etc...)

Noting else.

9. New business/Old business

. No report.

9.1. Hot Topics at this meeting (Wang)

. None at this meeting.
9.2. Hot Topics for next meeting (Oliver)

. Insertion Loss of Vibration Isolators? (Lilly)

o

Patrick to coordinate with Jerry. If others interested, let us know.

10. Next meeting date and location: Chicago, IL; January 21-25, 2012

11. Adjournment

. Motion by Doug, seconded by Lily.
*  Meeting adjourned at 4:00 PM.



ASHRAE Summer Meeting — Montreal, June 2011

Membership Chair's Executive Subcommittee Report
Patrick Oliver, Vice Chair, ASHRAE TC 2.6

Current Roster for 2010-2011

Attachment 1:

Membership — Patrick Oliver

16 Voting Members (8 manufacturers, 6 consultants, 2 academic) — 2 vacant seats

2 International Members (2 consultants) — no vacant seats

50 Corresponding Members

The Current Roster of Voting Members for Montreal meeting is:

Mr Francis J Babineau, Jr
Mr Warren E Blazier, Jr

Mr E Curtis Eichelberger, Jr
Mr John B Gierzak, PE

Mr Robert E Hassler, PE
Mr Robert M Lilkendey

Mr Neil A Moiseev

Mr Matthew T Murello, PE
Mr Patrick J Oliver

Mr Thomas S Paige, P.Eng.
Mr Chris A Papadimos

Mr Richard J Peppin

Mr Karl L Peterman

Dr Douglas D Reynolds, PhD
Dr Kenneth P Roy, Phd

Mr Robert E Simmons, PE
Dr Lily M Wang, PhD

Mr Randal S Zimmerman

There were 12 new corresponding member applicants:

Mr Daniel Abbate

Mr Todd Busch

Dan LaForgia

Mr Michael Keating

David Carroll

Mr Jason George

Dr Brian J Landsberger

Mr Joshua Leasure

Mr Andrew Mitchell

Mr Benjamin Harold Sachwald




Mr Tim Simcoe

Mr Vijay K Tripathi
The following 2 corresponding members were deleted from the roster:
Eric Rosenberg, Emanuel Mouratidis

Proposed Rollover Roster for 2010-2011
18 Voting Members — no vacant seats

2 International Members — no vacant seats
57 Corresponding Members

Chair — Patrick Oliver

Vice-Chair — John Gierzak

Secretary — Dustin Meredith

The 2011-2012 Roster of Voting Members will be (Effective July 1, 2011):
Mr Francis J Babineau, Jr
Mr E Curtis Eichelberger, Jr
Mr John B Gierzak, PE
Mr Robert E Hassler, PE
Mr Robert M Lilkendey
Mr Matthew T Murello, PE
Mr Patrick J Oliver
Mr Chris A Papadimos
Mr Richard J Peppin
Dr Douglas D Reynolds, PhD
Dr Kenneth P Roy, Phd
Mr Robert E Simmons, PE
Mr Randal S Zimmerman
Mr Kevin P Gaghan
Dr Siu-Kit Lau, PhD
Mr Jerry Lilly
Mr Dustin Eric Jason Meredith, PE
Mr Kim G Osborn



Attachment 2:

Research Subcommittee — Curt
Eichelberger

ASHRAE TC2.6 Research Subcommittee Report, 06/27/2011, Montreal, QC.

Curt Eichelberger (curtis.eichelberger@jci.com)

Highlights of Research Chair's meeting:

After this meeting, we will have a new Research Liaison, William McCoy (RL2@ashrae.net).
Reminder that our Research Liaison, should review all RTARs and WS. Please copy Curt
Eichelberger (curtis.eichelberger@jci.com) on all correspondence with the Research Liaison.

Ongoing Research Projects:

RP-1322 Productivity and perception based evaluation of indoor noise criteria, Mark Schaffer,
chair. Lily Wang, University of Nebraska, principle investigator. Project report was submitted for
PMS review. Four changes were requested and Pl will complete these changes by July 11. TC
letter ballot will be conducted shortly thereafter for report approval.

RP-1408 The effect of lining length on the insertion loss of acoustical duct liner. Jerry Lilly PMS
chair. Doug Reynolds, UNLV, principle investigator. The objective of this research is to show how
the sound attenuation of lined ducts depends on duct length. The facility supply and return ducts
were lined to eliminate low frequency breakout noise. One more test is needed with a modified
plug to confirm the dynamic capability of the test facility in the 63 Hz octave band. The PMS will
then review to determine if the rest results are acceptable. Goal is to start testing this summer.
The PI will need a no-cost extension to the end of January 2013.

RP-1408 Extension. An extension to the 1408 Work Statement was approved. The purpose is to
collect vibration and sound intensity test data on a small subset of duct configurations. This test
data will then be used to enhance the analytical models of breakout noise that we anticipate
developing in RP-1529.

Work Statements:

RP-1529 Full frequency numerical modeling of sound transmission and radiation in lined ducts —
This project will develop and validate full-frequency numerical modeling techniques for sound
transmission through, and radiation from, HVAC ductwork. Pat Marks will serve as the PES Chair.
Project is ready for bid, possibly in the Fall of 2011.

RTARSs:



Effect of HYAC noise in hospitals — Ken Roy and J.R. Babineau prepared a draft RTAR and this
was forwarded to TC members for review 6/20/2010. This is a potential joint project with TC2.1
(Physiology & Human Environment) and TC9.6 (Health Care Facilities). The next step, Ken Roy,
is to revise based on comments received during the research subcommittee meeting, confirm
support from TC2.1, TC9.6 and other outside organizations.

RTAR-1560 Installed performance of vibration isolators — RTAR was dropped off the list due to
inactivity. TC voted to resubmit in Las Vegas meeting. Vibration subcommittee worked on new
version of the RTAR. Robert Simmons and Karl Peterman agreed to do another edit and to
submit to TC to accept via a letter ballot.

Topics discussed and prioritized by (# votes) for future research:

#1 Tones (Champions L. Wang, P. Marks, J. Lilly) Investigate the effects of tonal HVAC noise on humans.
Expand the scope to measurement techniques beyond tone prominence-ratios.

# 2 Noise generation in ducts and duct accessories — (Champions: Ralph Muehleisen and Doug
Reynolds). Purpose is to quantify noise generation in ducts and fittings for various duct layouts. Existing
data is over 40 years old.

# 3 Room Effect/ Single Pass through Ceiling System. (Champions R. Keith, K. Roy and D. Reynolds)
Objective would be to review the room effect calculations that exist in the Application Handbook. Bill
Rockwood suggested that much of this work could be performed with predictive models. D. Reynolds
suggests that this data already exists on various sizes and types of rooms. Review of available data. K.
Roy suggested that R. Keith and existing data be reviewed and make recommendation forward. May be a
good topic for conference papers at Dallas, meeting.




THIS MEETING — MONTREAL - JUNE 25-29, 2011

 Theme: Sustainability knows no borders

» The technical program is organized under the following tracks (pending):

Track 1 Refrigeration

Attachment 3:

Programs Subcommittee — Lily
Wang for Chris Papadimos

Track 2 HVAC Systems

Track 3 HVYAC Fundamentals and Applications
Track 4 Net Zero Energy Buildings

Track 5 Professional Skills

Track 6 Engineering Tools

Track 7 Commissioning

Track 8 Alternative Technologies

* Programs (submitted/accepted/presented):

Type Subject Chair Accepted?

Seminar Acoustic Criteria for Design, Diagnostics and | Mark Schaffer N
Commissioning

Seminar Vibration-Induced Noise and Mechanical Pat Marks N
Equipment Vibration Isolation and Balance

Seminar Multiple Plenum Fans in Arrays Asesh Y

TC 2.6/5.1/5.9 Raychaudhuri

Forum Building Information Modeling (BIM) — how to | Andrew Y
integrate acoustics Mitchell

NEXT MEETING — CHICAGO — JANUARY 21-25, 2011

 Theme: The Impact of HYAC&R on Our Daily Lives

e Submission deadlines:

Conference Paper Submissions: April 18, 2011 (Abstract), July 8, 2011 (Paper)
Forum (1 moderator - 60 min, no presentations) — Aug 12, 2011
Seminar (1-2 presentations - 60min; 3-4 presentations - 90 min) — Aug 12, 2011

ACTION ITEM: Check with ASHRAE on status of Conference Paper Session submitted by

Patrick Marks

e The link to upload program submissions is on www.ashrae.org/chicago

* The technical program is organized under the following tracks (pending):

Track 1 Energy Efficiency — New Technologies and Applications
Track 2 Integrated Design

Track 3 Specialized Applications — Healthcare, Laboratories, and Data Centers
Track 4 Energy Modeling Applications

Track 5 Installation, Operation & Maintenance of HYAC Systems
Track 6 High Performance Buildings

Track 7 HVAC&R Systems and Equipment

Track 8 Professional Skills

Track 9 HVAC&R Fundamentals and Applications

Track 10 Refrigeration




e Programs to submit:

Type Subject Chair TRACK

Seminar Aerodynamics noise (GRD, | Mark Schaffer 7
Terminal Units, +)

Seminar? Green Building Acoustics Ralph Muehleisen 6

Forum/Seminar | Acoustic Criteria for Design, | Karl Peterman 9

Diagnostics and
Commissioning

Seminar Vibration-Induced Noise Pat Marks (speakers | 5
and Mechanical Equipment | were Sheeren and
Vibration Isolation and Bender-retiring,
Balance though)
NOTES:

Seminar submissions should include six (6) Learning Objectives and ten (10) Questions/Answers
for the session. In addition, a short biography for each speaker will be required so that the
program can be submitted to USGBC for LEED-AP credits. The biography should include
information about current position, educational background and relevant experience.

The track chairs will be using the following criteria to evaluate the program submissions:

UPCOMING MEETINGS

Relevance to track theme (addresses the abstract appropriately)
Hot Topic (timely, topic of pressing interest to engineers/industry)

Strength of session proposal and completeness (well written, comprehensive
abstracts for both the overall session and for presentations, including
Learning Objectives and Q&A's)

Market-based session (such as case studies, or application-oriented topic, or
“how-to apply” or “how-to use” sessions, etc.)

* Annual Meeting 2012 San Antonio - June 23 to 28, 2012

o Theme:

No More Themes!

o Deadline for Conference Paper Submission: September 26, 2011

o0 The link for conf paper submissions: www.ashrae.org/sanantonio

» The technical program is organized under the following tracks (pending):

Track 1 HYAC&R System & Equipment

Track 2 HVAC&R Fundamentals and Applications
Track 3 Integrated Energy Systems

Track 4 Building Modeling Applications

Track 5 Refrigeration Applications

Track 6 Indoor Environmental Applications

Track 7 Integrated Building Controls



0 Details to follow in upcoming meetings
o Programs to consider:
Type Subject Chair
Seminar
Forum

Conf Papers?

Numerical Techniques in Pat Marks
Noise and Vibration
Simulation for HYAC&R

Systems

Tech Papers

PROGRAM TOPICS "IN THE HOPPER"

* Miscellaneous program topics — listed in order of priority by vote in Las Vegas and as tentatively
assigned for upcoming conferences.

Votes | Subject Leader
- ] I Y I - .
21 Acoustic criteria (Chicago 2012 Seminar) Karl Peterman
... couple with the ANSI Standard on Measurement
Procedures?
19 BiM-and-acoustics(hot topic-erforum—Mentreal- 2011 Karl-Peterman
17 Aerodynamic Noise (Chicago 2012 Seminar) Mark Schaffer
16 Green Building Acoustics — (Chicago 2012 Seminar) Ralph Muehleisen
... IGCC, PMP, ...
11 Vibration-Induced Noise - Case Studies (Chicago 2012 Patrick Marks
Seminar)
6 Mechanical Equipment Vibration Isolation and Balance Jerry Lilly
8 Duct Breakout and Flanking Paths Noise Doug Reynolds
6 Forum on next generation handbook Bill Rockwood
6 Forum/Seminar on Equipment Sound Standards Chris Papadimos
4 Outdoor Noise / Liabilities from Outdoor Noise Matt Murillo
3 Fan Selection for Acoustics Mark Schaffer
1 Tunnel Ventilation
0 Variable Capacity Compressors
0 Exhaust Fan Noise
0 Standard method of test for vibration isolators
RTU Noise Sami Elkhazin

= Please contact Chris Papadimos with ideas and suggestions for additional topics.

(0]
(0]

Email: chris@papadimosgroup.com
Tel 415 456 0170 x202

DISCUSSION ON USING SPEAKER RATINGS




The ASHRAE Conference and Expositions Committee (CEC) is working on ways to improve
the quality of the technical program, and they would like suggestions from TCs on what
parameters should be used by end users to rate and evaluate program sessions at the
meeting.

15% of speakers typically get a rating of 3.5 or lower (out of 5) on the current scoring system.
Perhaps these persons would be asked to participate in some training on how to give better
presentations, after getting ‘low’ ratings two or three times?

Comments from TC 2.6 members:

(0]
(0]

O O oo (@]

(@)

Good idea to instruct bad speakers
This is a volunteer organization, though ... this could turn people away from
participating as speakers at the conference

= Do we have a dearth of presenters?
Maybe not a bad thing because (1) you get rid of bad speakers or (2) these speakers
actually improve
Would have to instruct audience members how to use rating scales
What about grad students? Or persons who use English as a Second Language?
Apply after speaking twice?
TC chair should really be the one pushing improvement of speakers, based on
feedback from the program surveys
ASHRAE staff member (Don Reem) could perhaps help with providing continuing
education on how to make successful presentations
It would be good for ASHRAE to offer these sessions (leadership skills, presentation
skills) on some regular basis (alternate, every other meeting)?
Another idea is to require that speakers have to read through ‘How to Make Good
Presentations’ prior to submitting presentation
Or require that slides have to meet FORMAT reviews, in addition to commercialism...
so ASHRAE would provide templates

= Font size

= Number of figures

= QOver-animation

Minutes submitted by L. Wang



Attachment 4:

Publications Subcommittee —

Subject: TC2.6 Publications Subcommittee Minutes from Montreal, June 2011 Steve Wise

TC Website
Mike Schwob has launched our new site: http://ashrae-tc26.org, intended to include the basic attributes of our

former location while adding some new features. We had a spirited discussion in Montreal about how to handle things
such as outside inquiries, FAQ, links to Research reports, etc. See Mike’s separate report for more info.

Miscellaneous publications available via ASHRAE
Mark Schaffer mentioned that his book, A practical guide to noise and vibration control for HVAC systems, 2nd
ed, will is now available in Sl units as well as the original IP version, through the ASHRAE bookstore.

It was agreed in Las Vegas that we should endeavor to keep in contact with ASHRAE for an opportunity to make
revisions to the acoustical section of the “Pocket Guide” as desired in the future. Though we have not made progress on
that to date, we are still interested in any ideas that TC members might suggest.

Fundamentals Handbook, 2013 revision

Dan LaForgia attended our meeting on Jon Weinstein’s behalf. To this point, we have no suggestions for any
changes to the last update in 2009. At the 2012 ASHRAE Winter Meeting in Chicago, we will vote to either leave it
unchanged, or agree to specific revisions that surface between now and then. If anyone notices an incorrect item
between now and then, please contact Dan or Jon.

Applications Handbook, 2011 revision

Our latest rev edition hit the streets in May. For the most part, it was as we intended, with some meaningful
changes in a few section. However, we did find some errors that were not picked up by ASHRAE after our review of the
galley proofs.

Attached are excerpts from a Word.doc markup copy (both Sl and IP units). We are showing the items that need
to be addressed either in official errata, or in the next 2015 edition.




Problems with 2011 Applications Handbook

1. Page 48.9 This figure was a carryover from previous editions. The 50Hz plot has no meaning with regard to what is
found in the accompanying text, so we had submitted a new curve that did not have it. Unfortunately, it did not get
picked up by ASHRAE.

Fig. 8 Test Data for Plenum Fan, Comparing Operating Point (Static Pressore and Airflow), A-Weighted Sound Power Level
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Asin 2011 Handbook As we had proposed

2. p48.19 —Under Eq (7)

“For frequencies that correspond to plane wave propagation in the duct (below the cutoff frequency), the following
relationship applies, with a lower frequency limit of 50 Hz:
TL=A,5 + W, + OAE (TL=10.76A4,5 + W, + OAE) (7)
where
Ar = surface area coefficient, dB/ft* (m?) (see Table 13 for small and large plenum size ranges)
W, = wall effect, dB (see Table 13 for common HVAC plenum wall types)
The maximum TL predicted by Equation (7} should be limited to 20 dB at f< f."

need to add:
OAE = Offset Angle Effect
and delete “The maximum TL predicted by Equation (7) should be limited to 20 dB at f<fc.”

3. p48.29 Table 30 —the 4" line under “Spiral Wound Ducts” was to be deleted, but ASHRAE missed it.
Table 3! Experimentally Measured TL,  Versus Freguency for Round Ducts

Octave Midband Frequency, Hz
Diameter, i (mm) Length, i (@) Gage 6 125 250 500 1000 2000 4000
Long Seam Ducts
& (200 15 (38 26 =45 (53) 55 52 4 35 M
14 (350 15 (36) M =50 60 54 36 34 31 25
22 (S8l 15 (38 i =47 53 37 33 33 27T 15
12 (g 15 (36) 2 (51) 46 26 26 24 22 38
Spiral Wound Ducts
12 (@0 12 (@6) 264 52 51 53 51 S0 46 36
24 (510 4 {5 4 51 53 51 4 3§ 2/ W
i e L] 5151 33 47
36 (§I5) 4 ({5 20 51 51 52 46 36 32 55

*Dructs intarnally lined with | in. (Eme) thick 1.5 p<f (BHkgaty Sborglass with 24 ga parforated shoet mestal inner Ener.



4, . p48.30 Example 6, note between two tabulations, should be Equations {21) to (23) (IP only)

Example 6. Fepeat Example 3 uzsing 24 1o, (510 man} diameter speval vound duct, 24 ga. 25 £
Selution: Usng Equations (13) and (23),

i) long with Lo m thuek acoustical duct linng.

Oetave Aidband Frequency, Hz

63 125 50 500 1000 2000 4000
L &0 B3 80 73 70 63 60
—TL... (Table 30} =31 =51 54 —H 35 =33 47
10 Tog (5.4) 17 17 17 17 17 17 17
Lo 56 51 43 43 43 49 30
=10 log(rrL) + 10 -16 -16 -16 -16 -16 -16 -16
L. dB 4 35 7 32 32 i3 14

Octave Midband Freguency, Hz
3 125 150 500 1004 2008 4000

i 90 3 80 75 0 &5 50
~TL.. (Table 30) -51 -5l -54 —4 -38 -33 -7
o, dB/ £ (H) (Table 20) il oSER @ =@ @l @ o@D
¥ 098 0.94 0.28 0.74 0.67 0.75 0.82
o+ & () 21 (6 LEEm @ +@ 5@ 35 (@D 18
10 Jog (5*14) 16 14 12 83 7.1 85 10
L) 53 48 38 kL kL 40 3
10 log(rrL) + 10 -16 -16 -16 -16 -16 -16 -16
I, 48 £ 32 1 24 e b1 7

5. p48.45 Table 47, under “Reciprocating Machines and Chillers”, line for “screw”, isolator type should be 4, not 1.

Missed by ASHRAE.

@ Table 47  Sclection Guide for Vibration Isolation

Wigmd panemr 1 acation (Nane 1)

Floor Span
Slab on Grade Upmbem Glo9m Swilm
Shal Power AMlim. M. Min. Mim,
kW and Base lwolator Defl, Base [solator Defl, Base Isolator Defl, Base Isolstor Defl., Reference

Equipment Tyvpe her RPM Type Type mm Type Type mm Type Type mm  Type Type mm Motes
Refrigerstinn MWarhines and (hillers

Reciprocating All All A 2 (X A 4 ] A 4 R A 4 = 2312

Centrifugal, scroll All All A 6.4 A 4 2 A 4 8 A 4 18 1344812

Screw All All A m a5 A 4 33 A 4 [ A 4 64 13402

AL L smn Al Al A I a4 A 4 " A 4 3 A 4 L |

Adr-cooled rectp., saroll All All A 1 6d A 4 8 A 4 38 A + 64 24512

Ajircooded screw All All JA 4 25 A 4 Iz B 4 4 B 4 64 2145E.12

Alr Famnresenrs snd Varmnm o

Shouldbe 4



6. p. 48.45, In the Vibration Isolator Selection Guide, we need to add “water-cooled for clarity. There was also atypoin
the 51 table with regard to Packaged AH sizes. And in several items where we had indicated ranges of sizes, it was
pointed out by an independent reviewer that there were some gaps. Robert Simmons and Karl Peterman looking into
proposed changes.

Table 47 Selection Cuide for Vibration Isolation

Equipment Location (Note 1)
Floor Span
Slab on Grade Upto 20§ 200 to 306t 30 to 40 ft
Adin. Mim. Min Min
Horsepower BaseTunl Defl, Bmelsolator Defl, BaseIsolator Defl, BaseIsolator Defl, Referenc
Equipment Type and Qther RPM Tiype Tope in Thype Type in Tipe Type in  Type i eNotes
BRefrigeration Machines and Chillers
Water-coolzd Al 2 s A 4 075 A 4 1=t A& 4 150; 2313
- - - - Commeenkt [51]: addad “watsr-cooled™ hers to
Watercooled Cemmrifugal Al a1 1 035 4 01 A 4 150 4 130 234812 SR
or saoll
Water—conledScrew An Al A f 100 A & I35 A & 250 A 4 230 23412 - - - { Comment [52]: 2007 had Type 1 ere, andwe
Absorption Al AN & I B3 A& 4 8% & 4 13 A 4§ 18 had proposad Type 4 for 2011, But ASHRAE didn't
Am-cooled recip. orseroll All All A 1 025 A 4 150 A 4 15 A A4 250, 24512 catchit, and it is still 1 Do we want to change it to
Air-cooled sorew Al Al A 4 10 A 4 1580 H 4 150 B 4 4, 3z | have now indicated?
Air Compressors and Vacunm Pumps
Tank-rnomted horiz. £10 Al A 3 a7s & 3 ars & 3 138 A 3
Al c 3 o5 C 3 0B C 3 150 € 3 - - - | Comment [$3]: what about sizes between 10
Al e 3 L1 GO i | 87 C 3 158 C 3 and 157 Do we open up the ranges and still have
Al c 3 07 € 3 &S O 3 5 T v 3 just 2 fimes, or do we add a 3™ fine, to fill the gap?
Al c 3 075 c 3 &75 C 3 L5 .. -C 3
Al B 2 025 C 3 875 C 3 015 C 3 0.75 16
Al € 3 W15 € 3 815 € 3 15 C 3 1 16 - - - { Comment [54]: a0 gap in ths rarge. )
Al A - | 075 A 3 150 A 3 LG A 3 L350
Al A 3 150 A k) L35G A 3 156 A E ) 250 o
- =~ 7| Comment [S5]: And 3 i this range.
Al c 3 075 c 3 aTs C 3 13 E 3 150 16 -L =31 =Y ]
Al C 4 075 C £ ETS T 3 15§ C E 250 1016
Al A 1 T R | 150 € 3 = £ L 3 Ash 1915 = P
2 -- Comment [S6]: and gaps in these ranges.
Al & 3 s 4 3 07 A 3 150 C 3 250 -[ ]
Cooling Towers Al Upte300 A 1 0as: A& 4 50 A 4 I K 8 330 5818
3010500 A T 015 A 4 07 A 4 ars A 4 035 518
50iand A 1 025 A 4 150 A 4 I A 4 150 518
up "
Boilers
Fire-mbe Al Al A 1 0351 B 4 075 B 4 150 B 4 2. 4
Water-tube. copper fin Al Al A 1 02 A 1 012 A 1 012 B 4 35
Arxial Fans, Plennm Fans, Cabinet Fans, Fan Sections, Centrifugal Inline Fans
Upto 22 m dismeter Al Al A 2 015 A | G675 A k| ¥ e 3 0.7 498
24 m desmerer and up Z1m 57 Upto 30D B i 250 C 3 sk C & 350 C 3 350 og
301 to 500 B 3 075 B 3 I3 & 3 258 C 3 250 ng
50lsmd B 3 s R 2 150 B 3 150 B 3 150 2%
up
211m 5P Uptw 300 C 3 56 € E 358 € 3se € | 350 389
3010500 C 3 1350 c 1560 € 3 150 C 3 1500 389
50iamd C & 075 c 3 Lse C 3 158 C 3 250 iz9
L
Centrifugal Fans
Upto 21 o diameter Al Al B 2 035 B £ wTs: CH £ L | £ 150 919
24 in dimmeter and up 240 Upte300 B 3 ise B 3 ise. B 3 i’ B 3 is0 210
300 w500 B 3 156 B 3 150 B 3 150 B 3 2500 819
50lamd B 3 a7 B 3 @75 R 3 075 B ¥ 150 &19
up
B wpwle c 3 256 £ 3 356 © 3 £ - - - | Comment [57]: And 2 gap i this range.
303500 C 3 I8 © 3 150 - C 3 50 C 3 -L - 571 =L J




S0lamd C 3 1 C 3 150 C 3 150 C 3 250 238010

up
Propellsr Fans
Wall-mounted Al Al A 1 025 A 1 0.25 A 1 0.2 A 1 0.25
Roof-mounted All All A 1 025 A 1 05 B 4 150 D 4 1.50
Heat Pumps, Fan-Caoils, Al Al A 3 075 A 3 0.75 A 3 075 AD 3 1.50
Computer Room Units
Condensing Units Al An A 1 025 A 4 07 A 4 130 AD 4 L.30
Packaged AH AC, H and V Units
All =10 Al A 3 075 A 3 07 A 3 075 A 3 0.75 10
f554m SPUpw300 A 3 075 A 3 350 A 3 3 0 €3 350 24819
3010500 A 3 075 A 3 5 A 3 250 A 3 2. 419
S0lamd A 3 075 A 3 150 A 3 Li0 A 3 L350 419
up
154 SPUpt300 B 3 075 C 3.50 C 3 330 C 3 350 13489
3010500 B 3 [ 3 150 C 250 C 3 2. 1349
50lamd B 3 07 C 3 150 C 3 150 C 3 2. 1340
up
Packaged Rooftop Al Al AD 1 025 D 3 0.75 See Reference Mote 17 56817
T -
Dmcted Rotating Equipment
Sooall s, fav-powered 2600 cfm A 3 050 A 3 050 A 3 0i0 A 3 0.50 7
boxes 2601 cfm A 3 075 A 3 075 A 3 075 A 3 0.75 7
Engine-Driven All Al A 3 075 C 3 150 C 3 250 € 3 350 234
Generators

Piping and Dructs {See sections on Isolating Vibration and Meise in Piping Systens and Isolating Duct Vibration for isolator selection.)

Base Types: Tsalater :
A Nobase, isclators atached directly to squipmsnt (Nate 28] 1. Pad, rabber, or glass fbar (Notes 20 a2d 21) 4. Rectrained spring isclasor (Mot
B. Structural steal rails ar base (Mot 28 and 30) 2. Rubber floar isclatar or hanger (Nosss 20 and 25) 22 and 24)
C. Concrats inestia base (Nats 31) 3. Spring flnce isclator or kanger (Notes 22, 3, and 26) 3. Thrust restraist (Nata 27)
D. Cutb-mommted basa (Nate 32) 6. Air spring (Nots 25)
Equipment Location (Note 1)
Floor Span
Slab on Grade Upto6m Gto9m Stollm

— o St B s . s . gt . et
- 1] B O H F B A B W H B BE OB B B Bn
F V] B & § 8 ® B & H F E H § N DD
Water-cooled Scew m B & W B EH § = B B H 64 23412
Absorption ] B & B B § © & BE 5 ]
Air-cooledrecporscroll Al m 5 B4 B § H H E B & 24512
Aircooledscrew AN m o5 B & 5 = B B B 64 245813
Air Compressors and Vacuum Pamps
Tank-moumted horz. 5 B 5 E B §F W §® E B B S
[S¥] m g ® g8 § W g B g ]
Tank-mounted vert, Al EU B E § B g B E B B
Base-mounted m g E g8 8 @B g B g ]
Larerscprocating ALl m g g g § W g B E 38 M
Close-coupled 56 Al B B g § B g B g B B
k74 m g ® g8 § W g B g B B
Large inline 3719 Al A B 5 F E H B 5 ]
[Z2] m 5 B B § @ 8 E B &
End suction amd split case 530 m g B g § W g B £ B B
Fwo3 Al C B g E B g B E 6 1016

- - - | Comment [58]: Do we change thistoTypea? |

- - - { Comment [S9]: & gap in this range. ]
-—"{Cumll[slﬂ]:ngﬂ)inﬁm@e. ]
- {Cum[&]l]:ngapinﬁ range. ]




submittal to ASHRAE, but they had it goofed in their

Comment [$14]: We had corrected this in our
final edit.

- ‘[Commt [512]: Gaps in these ranges.
- {l:nmmnnt [513]: & gap in this range.

-g-- - | ss=s 338 | EEEE ——— =5=z 333§ -u-
s3|zza EE EEEE == REEE EEE B 2EEE EEE - a3
.L... e EIEEE EEE EEEE EEE .4. H EEEE EEE = -L.
.L... .L EEE EEE [ [ ][] ..- .1. H EEaEn aaE B -L. 7
mefmm | = = |- |

=iy i “Eﬂ

kg
__l__l_l
Cooling Tower:

__t__



7. p.48.45 under “suspendad piping”, last paragraph, need to insert “within 50 ft of noise-sansitive areas...."

Suspended Piping. Isolation hangers describad in Note 26 of Table 47 should be used for all piping in eguipment rooms
and up to 50 ft (15 m) from vibration-isolated equipment and PRV stations. To avoid reducing the effectiveness of
equipment isolators, at least the first three hangers from the equipment should provide the same deflection as the

equipment isolators, with a maximum limitation of 2 in. (50 mm) deflection; the remaining hangers should be spring or
combination spring and rubber with 0.75 in. {20 mm) deflection.

The first two hangers adjacent to the equipment should be the positioning or precompressed type, to prevent load
transfer to equipment flanges when the piping system is filled. The paositioning hanger aids in installing large pipe, and
many engineers specify this type for all isolated pipe hangers for piping 8 in. (200 mm) and larger.

Piping over 2 in. {30 mm) in diameter that is suspendead below or within 50 ft {15 m) of noise-sensitive areas should be
hung with isclation hangers. Hangers adjacent to noise-sensitive areas should be the spring and rubber combination
type 3.

[TEMS FOR FUTURE REVIEW:

1. p. 48.23 Duct Silencers. Karl Peterman, Dan LaForgia, and Jerry Lilly are reviewing this for possible changes.

2. p. 48.18 Plenums.
Several continuing frustrations here:

1) we know ASHRAE is tight on page space, which is why we have to compress our chapter, and this item seems to
command more space than it deserves in the big picture (2.5 out of 54.5 pages);

2) the methodology is complicated enough that it is unlikely to have many general HVAC engineers ever looking at
it, and

3) there are "mysterious” effects, like the Offset Angle at 45°, when f>fc, gives a TL of 19 dB at 250 Hz and 5 dB at
315 Hz.

4) we did not clearly define the ATL that is used above the cutoff frequency, or how we got the values in the
example tabulation. And why do we call it transmission loss, when in practice if we are evaluating a silencer
vs. plenum options, the silencer data is insertion loss.

3. Page 48,21+ “Duct Attenuation”. It will be great when we gat new duct attenuation data. Might not make it far the

2015 edition either. In the meantime, can we reach consensus on how to best handle the fact that lined rectangular
ducts don't show 63 Hz data?

This does factor into calculations, and people will indeed make their own assumptions if we don't direct them.
Can we doit?



4. Page 48,38, item 5, reference to Ceiling Attenuation Table 43.
How best to note that this data includes room effect (note to this table, and elsewhere)?
We need better data, but in the absence of that, how do we best answer:
a) what effect does ceiling cavity volume have?

b) b) what is value for line source vs point source?

5. Page 48.40, Table 44 — and related Fig 37 which identifies paths of propagation. We need to decide if this should be
devoted to just the example problem or to all possible paths. We are currently leaning toward the latter. Either way,
we must clearly establish guidelines/procedures for using the room effect for different duct location / ceiling data.

Specifically, 1) If a duct as a linear source does that affect the attenuation? 2) Do we have a correct general
statement, in the right place, about the ramifications of a duct being against the roof slab in a tight ceiling space? 3)do
we address the missing 63 Hz lined duct attenuation data sufficiently here?
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Attachment 5:

Webmaster Report — Michael

Webmaster Report — Michael Schwob
Schwob

The new web page is up and running. The URttis://ashrae-tc26.org

The old website was removed by the Region 7 webmaster. | saved the contents of the old
website.

Most of the content from the old website has been migrated to the new website. Pages for past
programs are still being created.

The new member roster must be added to the site.

Future website projects currently being considered:
1. The addition of a FAQ page regarding the TC, Noise and Vibration.
2. The addition of a private online forum for TC member discussion and notification.



Attachment 6:

Standards Subcommittee —
Lauren Ronsse

ASHRAE TC 2.6 Standards Subcommittee Meeting Minutes
4:00 — 4:30 PM, Sunday, June 26, 2011

Peribonka (Convention Level), Fairmont, Montreal, QB

Submitted by: Lauren Ronsse

1. Meeting called to order
2. Discussion Points
a. Subcommittee Goal: Develop sound & vibration control content for new
ASHRAE standards consistent with existing ASHRAE documents
i. ASHRAE Handbook (2011 Applications Handbook) and
Performance Measurement Protocol (PMP) document
ii. Designate liaisons to SPCs and WGs to accomplish this goal
b. ASHRAE Standard 189.1: Standard for the Design of High-Performance
Green Buildings except Low-Rise Residential Buildings (Ronsse)
i. Update from Chair of IEQ WG 8 (Persily)
ii. TC 2.6 Designated Reviewers: Kevin Gaghan, Jerry Lilly, Stuart
McGregor, Erik Miller-Klein, Karl Peterman, Ken Roy
1. NOTE: Others may join if desired. Send email to Lauren

Ronsse (ronsse.lauren@gmail.com) if interested.

2. Reviewers provided comments to IEQ WG 8 on two
acoustics proposals (Peterman)
iii. Developing proposed sound & vibration control content for standard
1. Exterior to Interior Sound Isolation (Miller-Klein)
2. Interior Sound Isolation (Lilly)
3. Interior Background Sound Control (Peterman / Gaghan)
4. Interior Room Acoustics and Reverberation Control (Roy)
iv. Tentative Timeline
1. Submit to TC 2.6 for comments by August 30, 2011



C.

a. Draft will also be submitted to A. Persily for informal
feedback. Persily will provide feedback on wording
and what items to submit as separate proposals.

2. Submit to TC 2.6 for vote by September 30, 2011
3. Submit to IEQ WG by October 15, 2011
v. Anyone may sign-up for the Standard 189.1 listserve to get updates
ASHRAE Standard 189.2: Design, Construction and Operation of
Sustainable High Performance Health Care Facilities (Babineau)

i. This standard is currently under development. The standard will be
similar to Standard 189.1, but will specifically target issues related
to health care. The first draft should be out for public review next
year.

ii. The TC 2.6 Standard 189.1 subcommittee will submit any acoustics
issues specific to health care for inclusion in Standard 189.2. This
should be completed within one year. Additional volunteers

welcome to assist with this effort.

3. Active Committees: TC 2.6 liaisons provided brief reports during TC 2.6 main

meeting.

a.
b.

SPC 79: Method of Testing for Fan-Coil Units (Patrick Oliver)
SPC 130: Method of Testing for Rating Ducted Air Terminal Units (Patrick
Oliver)
i. Incorporating end reflection into method of test
SPC 189.1: Design for High Performance Green Buildings (Lauren
Ronsse)
SPC 197: Method of Test for Passive Vibration Isolators (Karl Peterman)
i. Developing method of test for vibration isolators, particularly above
100 Hz based on ISO Standard
SPC 200: Method of Test for Chilled Beams (Randy Zimmerman)
Performance Measurement Protocol (PMP) Best Practices document
(Curt Eichelberger)



i. This document is intended to target building owners. The final
document should be published by the end of the year.

ii. 60% draft is currently up for review

4. ASHRAE documents referencing sound & vibration control

a.

ANSI/ASHRAE. 2010. Ventilation for acceptable indoor air quality.
Standard 62.1-2010.

ANSI/ASHRAE. 2010. Ventilation and acceptable indoor air quality in low-
rise residential buildings. Standard 62.2-2010.

ANSI/ASHRAE. 1997. Laboratory method of testing to determine the
sound power in a duct. Standard 68-1997.

ANSI/ASHRAE. 2006. Method of testing for rating the performance of air
outlets and inlets. Standard 70-2006.

ANSI/ASHRAE. 2008. Method of testing for rating ducted air terminal
units. Standard 130-2008. (Oliver)

ANSI/ASHRAE. 2008. Method of test of seismic restraint devices for
HVAC&R Equipment. Standard 171-2008.

ANSI/ASHRAE. 2009. Standard for the design of high-performance green

buildings except low-rise residential buildings. Standard 189.1-2009.

. ASHRAE. Interactions affecting the achievement of acceptable indoor

environments. Guideline 10P. (Wang)

5. Meeting adjourned.



Attachment 7:

ANSI Liaison Report to ASHRAE TC 2.6 Liaisons — Lauren Ronsse

Date: June 27, 2011
Submitted by: Lauren Ronsse

Active Working Groups (Select)

S$1/WGO01 Standard Microphones and their Calibration

Active

(Parallel to IEC/TC29/WG5 and IEC.TC 28/WG 8) — Revision of $1.10-1966(R 1986) Method for the
Calibration of

Microphones and S1.12-1967 (W 2001) Specification for Laboratory Standard Microphones
Chair, S1/WGO01 V. Nedzelnitsky

S1/WG04 Measurement of Sound Pressure Levels in Air

Active

To revise the current Annex A: Identification and evaluation of prominent discrete tones (Character of
the sound) to bring it into consistency with the more up-to-date prominent tone procedures recently
published in ECMA-74.

Chair, S1/WG04 VACANT

Vice-Chair, S1/WG04 E. Dunens

S$2/WGO06 Vibration and Shock Actuators

Active

This WG will monitor workings of ISO TC 108 SC 6, develop standards that relate to vibration generating
systems including: electrodynamic, electropneumatic, mechanical generating systems (exciters), shock
generating machines, and standards that provide guidance for use and selection of these systems.
Chair, S2/WGO06 G.B. Booth

S$2/WGO07 Acquisition of Mechanical Vibration and Shock Measurement Data

Active

Development of standards for the acquisition of data related to mechanical vibration and shock
measurements.

Chair, S2/WGO07 B.E. Douglas

S$2/WG10 Measurement and Evaluation of Machinery for Acceptance and Condition

Active

The development of standards and standardized terminology for the measurement, analysis, and
evaluation of machinery for the purposes of acceptance and condition assessment. This measurement,
analysis, and evaluation activity generally applies to the mechanical vibration, balance, structural
integrity, and the electrical, thermal and tribology-related properties of machinery. The standardization
includes the measurement instrumentation, evaluation procedures, and acceptance criteria related to
the balancing, condition monitoring, acceptance testing, diagnostics, life usage, fault analysis, and
prognosis of machinery.

Chair, S 2/WG10 R.L. Eshleman



$2/WG39 Human Exposure to Mechanical Vibration and Shock

Active

Standardization in the field of shock, vibration and related biodynamic environments with regard to
health, safety, performance and comfort criteria and guidelines regarding the effects of occupational
and non-occupational exposures on the human population (environments of primary interest are:
vibration, rotational oscillations, shock and impact transmitted to the whole-body or parts thereof).
Preparation of standard terminology and characterization of the biodynamic properties of humans with
and without support and restraint devices by means of biodynamic models or analogues is also included
as a basis for the description of the physical, behavioral and physiological effects of the mechanical
environments under consideration.

Chair, S2/WG39 D.D. Reynolds

$12/WGO03 Measurement of Noise from Information Technology and Telecommunications Equipment
Active

(parallel to ISO/TC 43/ SC1/WG23) - Development of procedures for measurement and evaluation of
noise emitted from

Information Technology and Telecommunications Equipment and their component noise sources.
Chair, $12/WG03 K.X.C. Man

$12/WG15 Measurement and Evaluation of Outdoor Community Noise

Active

To produce a series of Standards for outdoor environmental noise that deal with: (1) definitions and
nomenclature, (2)

measurements including both short-term measurements and long-term monitoring, etc., (3) modeling of
environmental

noise, (4) quantitative evaluation of the effects of environmental noise such as annoyance, complaints,
sleep disturbance,

disturbance by noise-induced vibration and rattles, and (5) compatible land use planning with respect to
noise.

Chair, $12/WG15 P.D. Schomer

$12/WG44 Speech Privacy

Active

To develop standards and guidelines for the design and evaluation of speech privacy in health care
facilities.

Chair, S12/WG44 G.C. Tocci

Vice-Chair, $12/WG44 D.M. Sykes

S$12/WG51 Procedure for Measuring the Ambient Noise Level in a Room

Active

Develop a new standard that will specify how to conduct ambient noise measurements in a room,
including: instrumentation

requirements, microphone placement, duration of each measurement, identification of specific noise
sources (e.g., HVAC,

lighting, electrical, exterior traffic and aircraft), and data reduction and analysis.

Chair, S12/WG51 J.G. Lilly



$12/L5 ASTM E-33 on Environmental Acoustics

Active

The development of standards on the characteristics and performance of materials, products, systems,
and services relating to the acoustical environment and the promotion of related knowledge (to include
the activities of ASTM E33.06 on Building Acoustics, parallel to ISO/TC 43/SC2 and ASTM E33.09 on
Community Noise).

Chair, S12/L5 K.P. Roy

$12/L8 ASME PTC 36 Measurement of Industrial Sound

Active

The object of PTC 36 is to describe procedures for measuring and reporting airborne sound emission
from stationary sound sources and equipment, or from facilities composed of multiple stationary sound
sources. The scope includes procedures to determine compliance with specified acoustical criteriain a
variety of acoustical environments, including outdoor settings influenced by ambient sound. Generally,
sound pressure levels and/or sound power levels in prescribed frequency bands are used to quantify the
sound emission of industrial equipment and facilities. Sound pressure level measurements or sound
intensity measurements may be used to calculate sound power level.

Chair, S12/L8 R.A. Putnam



Current ANSI Standards (Select)

¢ ANSI S1.13-2005 (R 2010) American National Standard Measurement of Sound Pressure Levels in Air.
* ANSI/ASA S1.18-2010 American National Standard Method for Determining the Acoustic Impedance
of Ground Surfaces. (Revision of ANSI 51.18-1999).

* ANSI S2.8-2007 American National Standard Technical Information Used for Resilient Mounting
Applications.

e ANSI S2.71-1983 (R 2006) American National Standard Guide to the Evaluation of Human Exposure to
Vibration in Buildings (Reaffirmation and redesignation of ANSI $3.29-1983).

e ANSI $12.1-1983 (R 2006) American National Standard Guidelines for the Preparation of Standard
Procedures to Determine the Noise Emission from Sources.

o ANSI/ASA S12.2-2008 American National Standard Criteria for Evaluating Room Noise.

¢ ANSI S12.3-1985 (R 2006) American National Standard Statistical Methods for Determining and
Verifying Stated Noise Emission Values of Machinery and Equipment.

¢ ANSI S12.7-1986 (R 2006) American National Standard Methods for Measurements of Impulse Noise.
* ANSI/ASA S12.8-1998 (R 2008) American National Standard Methods for Determining the Insertion
Loss of Outdoor Noise Barriers.

o ANSI $12.9/Part 1-1988 (R 2003) American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 1.

o ANSI/ASA $12.10-2010/Part 1 American National Standard Acoustics - Measurement of Airborne
Noise Emitted by Information Technology and Telecommunications Equipment - Part 1: Determination
of Sound Power Level and Emission Sound Pressure Level

e ANSI/ASA S12.11/Part 1-2003 (R 2008) / ISO 10302:1996 (MOD) American National Standard
Acoustics — Measurement of noise and vibration of small air-moving devices — Part 1: Airborne noise
emission. (Modified Nationally Adopted International Standard).

e ANSI/ASA S12.11/Part 2 — 2003 (R 2008) American National Standard Acoustics — Measurement of
Noise and Vibration of Small Air-Moving Devices — Part 2: Structure-Borne Vibration.

o ANSI/ASA $12.16-1992 (R 2007) American National Standard Guidelines for the Specification of Noise
of New Machinery.

e ANSI $12.23-1989 (R 2006) American National Standard Method for the Designation of Sound Power
Emitted by Machinery and Equipment.

o ANSI/ASA $12.60/1-2010 American National Standard Acoustical Performance Criteria, Design
Requirements, and Guidelines for Schools, Part 1: Permanent Schools.

o ANSI/ASA $12.60/2-2009 American National Standard Acoustical Performance Criteria, Design
Requirements, and Guidelines for Schools, Part 2: Relocatable Classroom Factors.

e ANSI S12.65-2006 American National Standard for Rating Noise with Respect to Speech Interference.



Attachment 8:

Criteria Subcommittee — Lily
Wang

Members present: S. Campbell, N. Campbell-Kyureghyan, C. Eichelberger, S Elkhazin, M. Fly,
E. Garces, J. Gierzak, L. Goodfriend, R. Hassler, M. Keating, J. Kline, D. Laforgia, S. Lau, P.
Marks, H. Mattoclas, G. Meeuwsen, A. Mitchell, P. Oliver, K. Osborn, K. Peterman, D.
Reynolds, L. Ronsse, K. Roy, J. Wang, L. Wang, S. Wise

SCOPE OF COMMITTEE

* The members present discussed the scope/purpose of this committee. The following
statement was found to be acceptable by the majority of those present:
0 “To define and promotmeasurement protocols and
benchmar ks/guidelines/criteriato evaluate building acoustics, as related to
building mechanical systems”

» Other discussion focused on what are the guidelines for acceptability? Also who is the
target market? Ciriteria are listed in ASHRAE Applications Chapter 48, but HVAC
design engineers are generally just looking at tables, and the acoustical community uses it
as a desk reference. Perhaps we should be aiming at specifiers or educators/textbook
authors.

ACOUSTIC CRITERIA IN APPLICATIONS HANDBOOK

» A brief quiz was conducted to review the current material on acoustic criteria in 2011
ASHRAE Applications Handbook Ch. 48 on “Noise and Vibration Control”

Q1) Table 1 “Design Guidelines for HVAC-Related Background Sound in Rooms”
lists which criteria methods?

Answer: NC/RC, dBA, dBC
Q2) Table 1 lists a single value ... what does that value mean?

Answer: Not maximum, not ideal, but the “general limits of acceptability for
typical building occupancies”, the recommended goals... “each number rating
typically represents a range of +/- 5 dB for the design target”

Other Feedback: Does this need more research here? In litigious society, a
range may not be suitable ... but maybe not appropriate for ASHRAE to set
legal absolutes

Q3) Which criteria rating methods are described in the text?

Answer: dBA/dBC, NC, RC Mark Il (RC only briefly), NCB, RNC



RESEARCH

Q4) What is provided in Table 4 “Comparison of Sound Rating Methods”

Answer: Overview, Considers Speech Interference Effects, Evaluates Sound
Quality, Components Presently Rated by Each Method

Other Feedback: No mention of design versus diagnostics versus
commissioning?

The committee discussed the current material in the Handbook plus what is missing
and/or what could be changed:

o

0]
0]

More differentiation between design versus diagnostics versus commissioning
rating methods

Inclusion of RNC because ANSI S12.2-2008 includes it, but it really isn’t used
RC Mark Il discussed much more prevalently than RC ... it's not meant to be a
design tool, though, and perhaps this needs to be clarified even more

NCB in chapter does not match what is in other published documents (ANSI
S12.2-2008) ... but ‘new’ NCB requires low frequency data that is not currently
available

Consider listing minimum sound levels? Also address speech privacy issues more
directly

Mention of measurement protocols?

Tones continue to be a research topic of interest in the TC 2.06 Research Subcommittee...
J. Wang stated that customers often complain about tones from equipment.

Currently a number of methods exist to quantify tonality:

o

0]
0]
0]

Prominence Ratio (PR) and Tone to Noise Ratio (TNR), both in ANSI S1.13-
2005

Aures Tonalness Metric

Annex D of ISO Standard 1996-2 (2007): 1/3 octave band method

Appendix D of ANSI/AHRI Standard 1140 (2006) provides sound power level
penalties in dB for tones in assorted 1/3 octave bands (source of data?)

A subcommittee will work on developing an RTAR on Tones

o

ASHRAE Research Project RP 1322 only tested tones with PR 5 or 9 ... should
next include tones with PR from 9 to 18, which are listed as the limits of
acceptability in the current ANSI S1.13-2005 standard.

Perhaps consider looking at a simplified 1/3 octave band method as in Annex D of
ISO Standard 1996-2 (2007); but such a method could miss the severity of a tone
if its frequency is just between two 1/3 octave bands

C. Eichelberger urged the committee to keep it realistic, and to get input from
equipment manufacturers of what is feasible. There’s always tones in the acoustic
signature; it's just how much those tones manage to get masked. Also pointed out



were more modern problems, especially electronic control motor (ECM), and
switching frequencies on variable frequency drives (VFDs).

o Maybe we should push towards using FFT analysis, though, because the
availability of programs that can conduct FFT analysis (e.g. SLM’s on smart
phones) is certainly becoming more widespread.

o Establish a closer connection to TC 2.01 for this research (e.g. to cosponsor)

o Volunteers to draft include P. Marks, L. Wang, and possibly J. Lilly

OUTREACH TO STANDARDS/GUIDELINES

» The committee hopes to provide input on acoustical criteria to standards or guideline
documents produced by ASHRAE or other groups, such as:
o Proposed changes to the International Code Council’s “Green Construction Code”
o ASHRAE Performance Measurement Protocols (PMP) Best Practices Guide
0 ASHRAE Advanced Energy Design Guide for K-12 School Buildings

* One method is to assign a person as champion for each specific document, a person who
maybe even participates on the standards committee/working group ... we will also
coordinate with the TC 2.06 Standards Subcommittee.

SUMMARY OF ACTION ITEMS

ACTION ITEM PERSON(S) RESPONSIBLE PROPOSED DEADLINE
Update Handbook Chapter onSubcommittee to be assigned For 2015 Applications
Criteria (possibly K. Peterman, R. Handbook

« Design vs. diagnostic§y Muehleisen, K. Roy, J. Lilly,
VS. commissioning C. Eichelberger)

 NCB to match ANSI
S12.2-2008

* Include minimum
sound levels; address
speech privacy

» Discussion of
measurement protocols

Develop RTAR on Tones P. Marks, L. Wang, J. Lilly December 1, 2011
Establish liaisons to L. Wang and L. Ronsse Ongoing
appropriate

standards/guidelines with
acoustic criteria




Attachment 9:

Vibration Isolation
Subcommittee — Robert Simmons

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS, INC.

1791 TULLIE CIRCLE, N.E.
ATLANTA, GA 30329
404-636-8400

TC2.6 VIBRATION ISOLATION SUBCOMMITTEE
MEETING MINUTES
Monday, June. 27, 2011, 8-9:00am

Fontaine Salon E on Lower Level at Hilton

1. STANDARDS
SPC 197 — Method of Test (MOT) for Passive Vibration Isolators

» Karl Peterman/Robert Simmons - After much a few meetings discussing various
options, it was felt that ISO 10846 was the closest cousin to what we are trying to
accomplish. However, ISO 10846 was not written or tailored to the types of isolators
or installations common to HVAC systems. As such some of it may be over kill and
some parts unnecessary for our purpose. The committee determined that the
standard scope would be essentially to provide a guide on the use if ISO 10846 (ISO
10846 “Lite”). First Draft was submitted by Bill Rockwood at the 6/2011 SPC 197
committee meeting. Review of the first draft was started and will be continued until
the winter meeting.

5 RESEARCH
Research Topic Acceptance Request (RTAR)1560 — Acoustical Performance of
Vibration Isolators

* The RTAR was returned with comments. At the last meeting in January 2011 the VI
subcommittee discussed whether or not to continue pursuing this research project. It
was a consensus of the committee that it was worthwhile research. In the meantime
the RTAR had dropped off the ASHRAE “docket”, and a new strategic research plan
had been introduced, which changed the RTAR requirements. Robert Simmons re-
wrote the RTAR to fit the new research strategic goals. The revised RTAR was
reviewed by the VI subcommittee and discussed. The comments from the
subcommittee review were to be incorporated into the revised RTAR by Robert. The
VI subcommittee made a motion to the main TC2.6 meeting to approve the re-written
and revised RTAR with comments from the VI subcommittee incorporated. The
motion was approved. Attached is a copy of the RTAR. When re-submitted, the
1560# is dropped and a new one will be assigned.



6 PUBLICATIONS

Applications Chapter
There were a few changes that were missed in the final printing of the VI Table. Also a user
of the chapter found an error. Steve Wise will send the errors that need to be reviewed and

corrected by Robert and Karl. Steve to coordinate with publications.

7 Adjourn



Attachment 9a:

RTAR Form — Robert Simmons

Unigue Tracking Mumber Assigned by MORTS Formarly 1560
EESEARCH TOPIC ACCEPTANCE REQUEST (RTAR) FOBRM
TCTG: TC 2.5
Title:

Inctalled Performance of Vikbramon Isolators

Applicability to ASHEAF Research Strategic Plan:
The demand for kigh efficiency HVAC equipment has made the nse of varisble feqoency drives and hizgh
speed equipment that create high frequency vibrations such as sorew chullers more afractive. This
eguipmant creates new technical challenges o the isolation of high-frequency poize and vibration from &
buwilding s struchire. At the same time, buidlding decign specifications are increasingly emphasizing
occupant comfort and are emploving maore high tech equipmeent which reguite low vibration environments.
Finally, new isolater technologiss. some employing recycled materials for sustainabiliny, are smarping. All
of these factors present new challenges in H"..'l".'[, &R 53."5IE|:|: nbml:u:-u bDlB.lJﬂEI. desizn. Addressing !hes.e
will require greater undersianding of the jgs figbr

fequencies. Curment buildine comfort aod bigh fech needs for -h-gh—ﬁeq&easmhnum 1solafon requirs
beper ypdertsndine of dynamic characteristic: of vibraton isolaters than presentdy exists. Hieh fiequegoy
'jl:lraﬁml Hse: a ga:l:lcu..zr Emhl&m becanse gven thon el CHrTen: mdusq.."_"; standard iselarors should
; i This projact
'mJl p‘.n:uﬁde the AEI—IR.A_E I:D.I:I:I:I:I:Il:l.l:u!}“il."ﬂh mel:hnds. of testinz m[aiu: parﬁ:mmm:e and prowide a basis
for the development of advanced fest ctapdardesmetmes which will be escental to adeguately isolate
HVACER systems to meet background sound and vibration critena:

The project will address the following goals defined in ASHEAE™: 11 poeals of the updated ASHEAE
Fesearch Soategic Plan 2010-20135 (Mavigation for a Sustainable Fumre):

COAL 2: Progress toward Advanced Energy Design Guides (AEDG) and cost-effective net-zero-
energy (NZE) buildings.

Dbjectves . be economically praciical....

Technical Challempes: Complexity and mreracion among building subsysiems reprasanis an essenfial
challenge ..

Howr this reseanch will contribnte to this zoal:

As equipmient snd building methods moorporste AEDG, the namre and level of wibradon that resalt will
infroduce new problems o mesting established nodse cnteria. Becsuse there i limited understanding
reducing this mibraton induced noise, the selected isolaton sysiem may be overdesirned and mare
cosily than required. IModse creates tenant complaimts, which creates costly bad will for owners which
costy them gme and money to fix. If boplementing AFTMr 13 parcerved a5 foo notsy and the cost o Sx
itis hizgh then 3 bamier fo AEDIG implementation exists. This reseanch will prowide needed datz to
enszble lowest cost standard isolston products to be used Thus svoiding 3 potendal cost problem to
AEDG.

C-oal 4: Significantly advance our nnderstanding of the impact of indoor environmental gquality
(IEQ)) on work performance, health sympioms and perceived environmental goality im offices,
providing a basiz for improvement: in ASHEAF standards, guidelines, HVAC&ER designs and
operation praciices.
Objectives: _.2nd prioeity - desirable to address: Quantify the impact of partide and/or gas-phase air
cleaning, noise levels and other IEQ conditions or control measures on

* high levsl cognitive, .g., decision moking, performance (highest priorityl;

» speed ond occuracy of simwated office work tosks, e.g., proof reading, typing:

= perceived indoor emwrenmental quality (MEQ); ond

s geute building-reloted health symploms.



Technical Challenges: ... In mosr buildings, the major purpose of HFACER 15 1o provide acceptable
IECY thar mammiaing the confort, sargfeciion, health, produciivity end premotes the educarion of the
Building s occupants . .dimensions of IEQ are ... acousitc and vibration conditions ... Of these,
ASHRAFE has . gignificant impact on aconstic and vibration condifions.

How this reseanch will contribate to this goal:

Fecognizing vibration induced noise problems have an impact oo perceived envirommental gqualify, itis
important to guantify the performance of isolzfon systems. This ressarch will provide nesded data to
enable desizners to select standard isolation systems with confidence to help meet IEQ) zoals.

Coal T:Sopport development of tools, procedures and methods saitable for desizning low-energy
boildinss.

Ohjectives: _improve the copabilities of enginesrs fo design low energy bulldings, by increasing the
usability, copability ond accuracy of existing tools ond developing new tools where needed.
Technical Challemges: Design angineers wie a vartely of roels _currently avartlable tools often do not
provide analysis for che mrovaiee feameas that are uiilized, nor do ey supporr design excapl i an
imgfficient frial-and-aror fashion,

Heowr this research will contribute to this goal:

Ume of the objectives will be to develop an equanon ool o caloulate isolator effectivensss associated
with the testing that can bte nsed by ASHEAE members. This would be a new tool that beifer avaluates
varied types of 1zolators across & wide frequency rage.

Coal 9:5opport the development of improved HVAC&E components ranging from residential

thromgh commercial io provide improved system efficiency, affordability, reliability and safety.

Ohjectives: The mprovement af HFACER componenis 5 a conimuons, mover anding procass, with the

curreni state-of-the-ari . There will continue fo be apporfunities for componan IMpraveEments ...

Technical Challenges: Specific shortcomings that need fo be addressed tnciude the followme:

1} There iz o general lack of inowledee whan it comes to sefsmic and wind restraines for HFACAER
EquIpManT ... .

Hoowr this research will contribute to this zoal:

Seismic and wind resoaint tend o “shom out™ classic spoing 1solators. Presently there 15 no way to

quantfy the resulting reduction m isclanon performance. This research will help provide a means 1o

evaluate aliernanve isoladon materials that may provide improved vibraton isolation, shock absompion,

and damped displacement.

Coal 10: Sigmificantly increase the onderstanding of energy efficiency, epvironmental quality and
the desizn of boildings in engineering and architecinral education.

hjectives: .. angineering and arceiteciural educaton [s where concepts and principles of hulding
systems and desien are aught . fosering succesyfli .. engineers and architects. However, the nioe
dirciplings seldom reach across departments, intaract within the curriculim or collaborare on research
projecis

.4} Train engineertag amd architeciure faculpy with the latest mowledge, resources and fools
Technical Challenges: One difffculny m imcorparating hew ideas e engineering arehimeciure
programs is lack of tme .. Another obstacle to change is the “disconmect” bonvesn higher educarion
anid professienal pracrice. Designers lack clear guidance on the direction af desten decizions.

Hoew this research will contribute to this zoal:

This resezrch will attempt to capmre some of the complex analysis done af the academac level and sift I
down to a usable test method and equation that cen be used by practicing engmeers. Information from
this research will be summanzed and included in the Sound and Vibmation Control Chapter 48 whach is
usad in enginesring aducation

Research Classificafion: TC/ TG Priorioy:
Basic/Applied Pesearch { L)
TC Vote: Beason: for Negative Vote: and Abstentions:

(For=17, Against = {, Abstenmions =0} NA



Estimated Cost: Estimated Diuraton:

(5150,0000 {18 months)
ETAR Lead Author Expected Work Statement Lead Author
Fobart Simmons, VP Enginsening Same.

Peira Setzmic Design
rsimmons dpetraseismicdesizn com

Oiher Interested TC/TEs:
TC2.7 has reviewed and endorzes approval of this BETAR.
I -t

Possible Co-fonding Orzanizations:
VISCHMA (Vibraton Isolator and Seismic Confrol Manufecmrer's Associaton) will be selicited for co-
funding during WS preparation.

Application of Besults:
F.emalts will signiScantdy imprerve the Applications Hudbmk Chaprer 48, Soond & Vibration Conool
5&:11011: on ubrauuulmLamrn 'Ftur the i:l.l‘it t|:|:u.E. S - 2o

c-:-;l.ﬁcenﬂv nredltr m:.ta.ued terfnru:.._u:e I.n ad-i.l:lcﬂ the test method wounld 1:-'-3116& -:1.3:.1 ihat c:-uld I:-E
=2 {0 Bred 0 e IorILs ] 'JI C - Sl = ]
WD{' 19?1icmaﬂl}'dmeiupmgibemmst methndﬂ:alwﬂ]heremiyhyﬂxem
this research project is stamfed. The research project will verify and'or revize the test method. This project
is o research and verify the method of test. In pamicular, we need o investigate the affect that the test rig
has on the acouracy and relisbilicy of test resalts. Will the mass and stiffness of the specimen mounted on
ih2 isolators change the resmlis? How much mass and stiffness will be peeded in the support foundation to
ingure the resnlts are oot compromized. If 15 not currendy koown what minimuwm rig criterts and test
method is required o provide reliable isolaton charscteristic testmg that can be used by engineers,
comiTaciors or others in the constucton indusiry .

State-of-the-Art (Backsround):
Vibration izolators are conumonly nsed o prevent the ransmission of equipment vibragon into buildings.

There are many fypes of isolators in wee today (springs, elastomnenc snd Sberglass mounts, alastomenc snd
cork pads, wire rope, eic.) , bufl none of the commercially svailable products have been tested to determine
their effectiveness over a8 wide range of Tequencies “Classical’ vibranion isoladon theory can only be used
o estimate isolator performance in the low frequency region — a2 frequencies less Sve to ten tmes the
fundamental resonance Trequencies of the 1solated equipment It 1z well known thar structaral resonances
both inferns] and external to the isolators thamsalves can significantly degrade their performance at high
fequencies. However there 15 Hiffle understandins of how some freguencies. especially high fTeguencies.
pass throush standard izolators and into the stacthure. Performance issnes bave been idaprifisd when
igplators have baen installed following the current recommendations in the ASHRAF Handbook Chapter
48. As an example screw chillers mounted on sprine isolators 85 recommended in the tsble 487 expenence
SETIONS Vibraion D'ED.EII"_I.E.:.II:IEI throusk the Js.-:r_z.tﬂ:f io the stucmre. resulfing m objechionable noise. These
g e - stors Unfortanstedy. at present oo test

sranﬂm'd ﬁurmenm.g ﬂu—‘.‘u—Eh—ﬁquﬂE?d}mmc pmp&me-a ':rf:lsn:rla:l:--s. exmizts This is due to difionltes
in measunng the key parameters for each tanslational and rotational degree of feedom mvolved Furthsr,
the process of tranclafing isolator dynamuc charactenistics, along with those of the structures o which they
are aftached. into an analyncal model of high frequency isplation effectivensss Tequures complex analyticsl
technimes with which the HVAC community has limited exparience [o chorf thera j: oo fect stapdard
E"nBJlﬂhlE 1o 'ELE HVACEE :nu:.mumﬁ thst can be refare:mei i help | deslg OF WSET E'ed.v:t ]1-:-w




1splation methods that should theorencally work for eguipment such as screw chillers and ansformers
{sprngs and mebber mounts) are oot working in many cases. This has immoduced a need to develop a et
that can be nsed to predict if 8 partdcular isolator will provide the necassary icolaton. There ars also newr
elastomers and alternate marerials available in the indusory that de oot necessanly &t the cument :implified
1splation calculaton methods. 5o, a test method 1= needed to allow the mdusiry to obiam berter informanon

regarding the isolstor efficiency at zsll frequencies.

Advancement o the State-of-the-Ari:
Because of the complex namre of bow differsnt test semps affact the resulis of 1solator performance

measursments, research is npeeded to determine the mos: appropnates test method. As an example, the
effect that the test substmcturs kas on the performancs dats is uncersim. snd nesds rasearch fo detenmine
muniTEn Crieria required for accurate esting. This resssrch is ot product testing. Itis analvsis of test
methods snd spplicaton 1o common buildins svsiems $a-50 that s-commmes siondsrd metbod of test con be
developed Without research info test methods. there will be no way to venfy if any product festing that
may be done l:l*. | manufm:'u:e. 15 40 AcCuratE reflection of installed performance of an :solator. and there

dl3 = : ; ] = This project
will measure :ile a b'u-ad meEe of freggennes m-:Tud.mg high frequency pm'fnrmﬁuce |:-f vanous commonly
nzad isolator ypes, as spplied in several fypical applications {see below’). The resulis will guantify the
effectveness of vibration isolation fest methods over 2 wide fequency range. and will highlight the
implications of how the warious isolator types are wsed. In the process, the limitations of ‘classical”
1splation theory will be clearly demonstrated This is pammicalarly important today because of the contimed
vibration problems reported for equipment such as screw chillers, vane-gxial fans, VFD's and transformears.
These devices generate hizgh ﬁeqnencvtunﬁ 'I'I]:I.I.I:]]. uftEn ga:lemre mc:ep:ahle noiss in u-::i:u;lied _-TPE.EES-
due to inadequate vibration isolagon. Fed - i |
MWMWhadﬁnumkev h-anr.hm:a:k dam m]lh-e
obtained which could provide the basis for a potental follow-on project: to develop an isolator dynamic
propary measurement procedurs, and analytical modeling techmques, for vibration transmiscion AcToss 3
broad range of frequancies.

Justification and Valoe o ASHEAE:

Effective vibratdon iselation is an essental componsnt of 3 srowme class of high technology and
incregsingly flexible buildings strucmres. The present lack of information related 1o vibraton isolztion will
become an increasingly sigmificant nnpediment to effective building design. This project will provids
valuzble test data which will address that present and future need. The results will be incorporated in the
ASHEAFE Handbook Chapter 48 guidelines for selacting more cost effectve vibratdon isolators.

Objective:

This project 15 for developing a fest procedurs. I3 1= not meant o test specific products. We would have the
successinl bidder obizin penernic izolators to nse in researching the test method. It wounld be similar to the
recent shaker table test sponsored by TCZ.7 and co-funded by ASHEAE o MCEER(1323 BEF). The
1slztors nsed for that project were generic, 5o that oo parficular manufsciurer benefited unfairly. The
proposed research project involves the measurement of vibration isclaton effectivensss of various common
1salator fypes i various confisurations representative of 3 fypical equiptment installation The comtractor
will fabnicate & test system consisting of an upper soucnre (representing the HVAC equipmment). 1solstors.
znd 8 support strucmre (Tepresendng the uilding fleer’. The assembly must be capable of varying the size
and construction of the upper strachure, the type snd stiffmess of the solators, and the fype and constmiction
of the supporting strucmre. The size and weight of each nype will be chosen to represent comespending
oypical HVAC equipment  The fypes of isolators 1o be tested will be spring, elastomeric muount,
combination spring and elastomenc mount, elzstomeric pad, and wire rope. A foll matmx of requirad test
configurations will be developed as part of the Work Statement

Both the Transmission Less (the ratio of above mount to below mount vibragon) and Insernen Loss (the
ratio of hard-mounted to 1solated vibration of the supporiing stmciure) will be messured for each
configurafion. Dtz will be obiained across the Teguency range from 10 to 2000 Hz. Thizs will be
sccomplished by creating 2 spacial parpose test ng excited by rwo rendom vibraton shakers. This
capability exists in many mechanical enminearine laboratories.



Eevy References:

ISO 10846-3.2002

Laboratory messurement of vibro-acoustic transfer properties of resilisnt elements — Part 3: Indirect
method for determination of the dynamic stiffoess of resilient supports for manslatory motion.

ISO 10846-4:2003
Laboratory measurement of vibro-acoustic ransfer properties of resilisnt elements — Part 4. Dynamic
stiffmecs of elements other than resilient supports for Tanslatory motion

ISO 2017-1:20605
Mechanical vibration and shock — Flesilient mounting systems — Part 1: Technical information to be
exchanged for the application of isolation systems.

A FPractical Guide to Noise and Vibration Control for HVAC Systems — Second Editien 2005 by MMark
E. Schaffer

NOISE AND VIBRATION CONTROL - 1971, Edited by Leo L. Beranek



Attachment 9b:

RTAR 1560 Response to

ASHEAETC 206 Comments — Robert Simmons
Sound and Vibraton Contral
Vitratnon Iselation Subcommittes
Jammary 16, 2012
hiichael Vauzhn P.E.
Manazer of Research and Techmeal Service
ASHEAE

1791 Tulhe Cicle, NE
Atlanta, GA 30329-2305

FE: FP5 Peview Conunents for B TAFR #1560, “Installed Perfonmance of Vibsaton Isolsors™
Drear Mr. Vaughn:

Par vour request we have reviewed the comuments refwrned by BEPS and offer the following response and
explanation.

1. The ETAR doesn't make clear why this is really research mstead of product testing. Head

clarification. This project is to ressarch and verify the method of test In particular, we need o mvestizate the affect that
the iestriz has ox the accuracy and reliability of test resulis. Will the mass and stiffness of the specimen momed on the
isolarors changze the reculis? How mmch mass and stiffnecs will be needad in the support foundation to more the resuls
are not conpromised. I is not omrently kneam what minimam rig criteria and test method is required to provide relisble
izolation characteristic testing that can be nsed by enginesrs, copiractors or others m the constmotion industry.

2. Is high frequency transmission really so pootly undarstood” Yes. Tradibonal isolation methods that shoald
theoresically work for equipment such as screw chillers and mansformers (spnngs and mbber mounis) are not working in
many cases, This has inrodoced a need to davelop a test that can be nsed to predict if 8 particular isolator will provide the
pecessary isofanon There are also pew elastomers and altetnate materials svailable in the industry that do not pecessanly
fit the omrent simplified izolation caloulstion methods. 5o, 2 test method ic needed to allow the industry to better
informeation regarding the tzolstor efficiency at all fequencies.

3. How mmch of this is desizning = test procadure vs. testing specific products? Do we need 1o develop a method of test
bafore evaluating prodwcts”™ This project is for developing 2 procedure. It is oot meant to test specific products. We
would have the successfnl hidder obtzin Fenenc 1solators to e in resexchine the test method Tt would be similar o the
recent shaker @mbie test sponsosed by TC2, T and co-fimded by ASHRAF at MCEEFE. (1313-R¥F). The tsolators used for
that project were Zeneric, 5o that no partoular manufacmrer benefted unfairky. SPC 197 1s ommently developing a beta
test method that will be ready by the time this research project ts staried. The research project will verify and'or revise the
test method

We bave mooiporated the above mio the revized ETAR. Please see lnghhighted in attached

Yours very truly,

Fobert E. Simmons, PE
TC26, Vibration Isolation Subcommuites Chaw

Enclosure:
o





