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Audio
• Attendees are muted upon entry
• Do not un-mute your line
• If you are joining via computer and phone line, ensure 

both are muted
Video
• We encourage you to keep your video off
• If you do enable your video, be mindful that you are 

on display! Turn off your video when needed.
Q&A
• Use the chat function to ask questions
• Our moderator will share questions throughout the 

presentation with the speaker to answer.
• If you need to speak, please use the Raise Hand button 

and the moderator will enable your microphone. 
Attendance
• Please complete the attendance form found at the 

URL at the bottom of this slide or use the QR code 
below.

Welcome! 

Welcome to the ASHRAE TC 9.9 
Hybrid In-Person/Virtual Meeting! 

No need to say hello, we will begin 
promptly at 2:30 pm CDT

High Level Agenda 

• Welcome
• Hybrid Meeting Etiquette
• Introductions
• Membership
• Title, Purpose & Scope
• Liaison Reports
• Research
• IT Subcommittee
• Encyclopedia Work Session

Housekeeping
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Mission Critical Facilities, Data Centers, 
Technology Spaces and Electronic Equipment

ASHRAE Summer Conference 2024
Main Meeting

Hybrid In-Person/Virtual
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Agenda
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Virtual Meeting Etiquette

• Do not share your video due to the high number of virtual 
participants.

• Prior to speaking individuals should state their name so that 
others know who is speaking and speak into a microphone.

• Virtual participants should keep yourself muted unless 
giving permission to speak by the Host via chat.

• Please do not attempt to share your screen without being 
asked to do so by the Host or Co-Host.

• In-person participants are discouraged from joining the 
virtual meeting due to wireless bandwidth constraints.



56/24/2024
Content Copyright TC 9.9. All Rights Reserved.

Attendance: https://forms.gle/tD3sKPS83kAZpgwAA

Virtual Meeting Housekeeping

Virtual Host: Vice Chair - Mark Steinke
• Monitor the chat thread for questions and 

comments.
• Mute and Unmute Virtual Participants and Guests.
• Manage discussions and voting.
• Manage screen-sharing and in-person presentation

Virtual Co-Host: Secretary - John Gross
• Monitor time and keep the meeting on schedule.
• Record the event.
• Produce meeting minutes.
• Will repeat the attendance link multiple times 

during the meeting and upon chat request.
• Respond to audio problems.
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In Person Setup

• Video projector that displays the presentation being 
shared virtually.

• Be aware that chat comments sent to the Host may be 
seen by those in-person in addition to general chat 
comments.

• There are audio speakers in the room but unmuted 
virtual commentators may not be immediately 
connected. Please be patient.
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Attendance

Attendance is being recorded using a 
Google Form. Please make sure you 
complete the form at:

https://forms.gle/tD3sKPS83kAZpgwAA

Or use the QR Code below:

7
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TC 9.9 Webpage

http://tc0909.ashraetcs.org
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ASHRAE TC 9.9 Overview
Title

• Mission Critical Facilities, Data Centers, Technology Spaces, 
and Electronic Equipment

Purpose 
• To be recognized by ALL areas of the datacom industry as the 

UNBIASED engineering leader in HVAC and an effective 
provider of technical datacom information.

Scope
• All things datacom facilities: datacom refers to data 

processing and communication facilities. It includes rooms or 
closets used for communication, computers, or electronic 
equipment
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Introductions

• In Room Only

• Name
• Business Title
• TC Membership Status:

• Voting Member
• Corresponding Member
• Provisional Corresponding Member
• Guest

• TC Leadership & Subcommittee Membership
• Subcommittee Chair
• Liaison
• Subcommittee membership
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Join TC 9.9

http://tc0909.ashraetcs.org/membership.php
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Join TC 9.9

12

https://eweb.ashrae.org/eweb/TS_ProvisionalSignup.html
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Membership
• Provisional Corresponding Members

• Additions to Roster between roster update cycles.
• Roster update always due Tuesday following main meeting 

during Winter Conference.
• Usually at the request of someone wanting to participate.
• If no action by TC leadership dropped from Roster after 2 years.

• Corresponding Members
• Expected to participate in TC activities.
• Attend Meetings when possible.
• May serve as Vice-Chair or Secretary of TC if they attend 

meetings regularly.
• Can be Voting Members.
• Can serve as a subcommittee chair.

Keep Your ASHRAE 
Profile Updated!
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TC 9.9 Officers and Subcommittee Chairs
Chair
Matt Koukl
Affiliated Engineers, Inc.

Vice-Chair
Mark Steinke
NVIDIA

Secretary
John Gross
J. M. Gross Engineering

Publications Chair
Don Beaty
Retired Founder/CEO of DLB Assoc.

Research Chair
Mark Seymour
Cadence

ITE Subcommittee Chair
Dr. Roger Schmidt
IBM Fellow Emertius & Syracuse U.

Standard Subcommittee Chair
Rick Pavlak
Heapy Engineering, Retired

Programs Chair
Eric Yang
Vantage Data Centers

Membership Chair
John Groenewold
Vantage Data Centers

Webmaster
Ecton English
U.S. Department of Defense

Marketing Subcommittee Chair
Paul Finch
KAO Data

Handbook Chair
Robert McFarlane
Shen Milsom & Wilke, LLC
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Voting Members

1. Matt Koukl, Affiliated Engineers, Inc.
2. Nick Gangemi, Microsoft
3. Rick Pavlak, Heapy- Retired
4. Mark Steinke, NVIDIA
5. Paul Finch, KAO Data
6. Mark Seymour, Cadence Design Systems
7. Jason Matteson, Iceotope Technologies

8. David Quirk, DLB Associates
9. Joe Prisco, IBM
10. Bob McFarlane, Shen Milsom & Wilke
11. Lixia Wu, Cushman & Wakefield
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2024 Votes

ApprovedDateVote

Yes03/14/24

Vote on TC 9.9 sponsoring a  
research topic titled “RTAR -
Data Center Direct-to-Chip 
Liquid Cooling Resiliency”

Yes03/14/24
Vote on RP-1956: Compact 
CFD Modeling Guidance for 
Thin Flow Resistances
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Membership

QuantityMembership

14Board & Chairs

365Corresponding Members

139Provisional Corresponding Members

518Total

67YEA

UPDATE
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Membership- Year Joined TC 9.9
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Membership- Member Location

121International
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Special Topic
IN MEMORY OF DAVE KELLEY

20
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Dave Kelley Fun Facts

2 daughters /  1 granddaughter

The Ohio State University

Unequivocal / Unapologetic Disney Aficionado

Softball Extraordinaire

40+ years at Liebert/Emerson/Vertiv as Application Engineering Manager and Marketing 
Director

Chairman, AHRI Datacom Product Group

ASHRAE SPC 90.4 Charter Member

90.4 Marketing Working Group Chair

21
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Special Topic

22
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ASHRAE HANDBOOK
“Applications”

ASHRAE Handbook “Applications”

Chapter 20
“Data Centers & Telecommunication Facilities”

23
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• ASHRAE’s Handbooks - Four Publications
• Fundamentals

• Refrigeration

• Applications

• HVAC Systems and Equipment

• Published on four-year cycle

• TC9.9’s Responsibility: Chapter 20 of “Applications”

• “Data Centers and Communications Facilities”

• All revisions on a volunteer basis through TC9.9

Background

24
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• The Applications Handbook last published 2023

• The Handbook revision cycle has already started!

• Draft Revisions due April 1, 2026 to prep for 2027 
Edition

(It Will Come Faster Than You Think!)

Current Status

20272026202520242023

Applications Handbook 
published [2023]

Continue Call for 
Volunteers [June 2024]

Draft Revisions Complete
[Apr 1, 2026]

Revisions Submitted
[July 19, 2026]

Approval by TC Board 
[Jun 27, 2026]

Applications Handbook 
published [2027]

TODAY

Initial draft complete
[Nov 15, 2025]

25

Advise ASHRAE of 
Revision Extent 

[Jan. 2025]
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1) Sign-up Sheet #1: 
● Cross-check Ch. 20 content with other Handbook chapters

• ASHRAE Wants To Reduce Duplication & Book Sizes
• Coordinate With Other TC’s to Ensure Proper Coverage

Review Plan

26
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Sample Sign-up Sheet #1: Cross-check Ch. 20 Against Handbooks
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1) Sign-up Sheet #2: 
● Need Primary Reviewers for Each Topic
● Each Topic in Each Chapter Section Has Been Listed

○ Topics Already Covered Have Been Greyed-out
○ Includes Figures, Tables, References, Definitions, and 

Bibliography

● Goal #1:  Identify Extent of Probable Revisions

Review Plan

28
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Sample Sign-up Sheet #2: Review Existing Ch.20 Content
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1. Sign-Up on the Topic Spreadsheet in-person
2. Also Accessible via http://tc0909.ashraetcs.org/

under “TC 9.9 2024 Summer Meeting Presentations 
& Information”

3. Email us directly:
• Select Review Topics by Spreadsheet Line Number

• rmcfarlane@smwllc.com
• Jonell.watson@accenture.com

• Include Name, Company, and Email Address

How to Volunteer

30
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Who Are These Volunteers

● Michael@entropic.ie
● baron@greencomm-
● alkeshsolanki@icloud.com

31
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• Please advise Bob McFarlane or Jonell Watson
• rmcfarlane@smwllc.com
• Jonell.watson@accenture.com

• QUESTIONS?

ADDITIONAL QUESTIONS?

32
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TC 9.9 Liaisons and Liaison Reports

• Standard 90.1: Rick Pavlak

• Standard 127: David McGlocklin

• AHRI 1360: David McGlocklin

• Decarbonization Task Force: Lixia Wu
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90.1 Liaison Report
Rick Pavlak
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90.1 Liaison Report
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90.1 Liaison Report
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90.1 Liaison Report
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SSPC 127 & AHRI 1360
David McGlocklin
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SSPC 127
Method of Testing for Rating Cooling Equipment Serving Data 
Center and Other Information Technology Equipment Spaces

Purpose: The purpose of the standard is to establish a uniform method of test 
requirements for rating cooling equipment that is applied in data center (DC) 
and other information technology facilities, spaces, and equipment..

Scope: This standard applies to classes of cooling equipment that are used to 
remove thermal loads in data center (DC) and other information technology 
facilities, spaces, and equipment. 

2024 June Update & Plans: 

We have formed and have been operating as new subcommittees:

- Air Subcommittee – Chair Dave McGlocklin, Secretary Dave Meadows

- Liquid Subcommittee - Chair Dr. Tim Shedd, Vice Chair John Gross, 
Secretary Dustin Demetriou

Air Sub has continued to hold joint meetings with AHRI1360 committee and are 
continuing with our work on the overall harmonization of 127 with AHRI 1360 
standard, and ASHRAE 37 – making very good progress. 

Liquid Sub has made good progress focusing on the MoT for a Liquid to Liquid 
CDU and will continue to work on this during the SSPC 127 meeting here in 
Indy.  We are working towards putting something out for public review in the 
coming months. We will look to enable workgroups to focus on other 
topologies.

Meeting Tuesday Jun. 25th 8am-12pm  (JW Marriott – White River C (1st floor))
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AHRI 1360
Performance Rating Standard for Datacom Air-Conditioning Units 

Purpose: To establish for Computer and Data Processing 
Room Air Conditioners (CDPR): definitions; classification; 
test requirements; rating requirements; minimum data 
requirements for Published Ratings; marking and nameplate 
data; and conformance conditions. 

Scope: This standard applies to all CDPR units and is 
intended for the guidance of the industry, including 
manufacturers, engineers, installers, contractors, users, and 
regulators.

Chair – Dave Kelley  Program Engineer – Panos Fykas

2024 June Update & Plans: 

Committee has had some joint meetings with SSPC 127 Air 
Subcommittee as we continue to work on harmonization of 
127 and AHRI1360 along with ASHRAE 37.  

We have completed harmonization work through revisions of 
AHRI 1360-2022 and are now working on revisions of 127-
2020. 

We are also committed to working with SSPC127 Liquid Sub 
on liquid cooling ratings when the sub is ready.
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Decarbonization Building 
Task Force
Lixia Wu
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Research Update
Mark Seymour
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● WS -1913 : Study of the Corrosion Impact on Information Technology 
Equipment in Data  Centers Located in Coastal Regions with High Sea Salt 
Concentration
○ WS-1913 was conditionally approved subject to updates / clarification of the 

work  statement at the winter meeting of RAC
○ Updates were made and submitted to the section 9 research liaison
○ Research liaison believes that WS-1913 is ready for bid and will confirm at RAC 

meeting
● RTAR-1972/1972-WS  Data Center Direct-to-Chip Liquid Cooling Resiliency –

Failure Modes and IT Throttling Impacts

Development Options
● Volume Calculations for ITE Cooling Appliances Using ATLs

○ Evaluate the effectiveness of the dilution of the refrigerant charge specified in 
ASHRAE  Standard 15-2022

● Guidelines for Data Center External Airflow CFD Modeling
● TC 4.10 CFD Modeling Guidance For Flow Resistance (TC 9.9 Co- Sponsor)

○ Determine thickness and strength distribution of the momentum source for a thin-
resistance compact model to produce best agreement with reality

● Flow Velocity Limits for Erosion Control
○ Develope a current guideline for flow velocity limits to prevent corrosion

43

Research Updates
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• RTAR-1972 Data Center Direct-to-Chip Liquid Cooling Resiliency – Failure Modes 
and IT Throttling Impacts

• RTAR-1972 Status/ Timeline (written and vetted in Q4 2023, Q1 2024)

• TC9.9 Vote 12-0-0 Yes-12 No-0 Not Returned-0 (Main Sponsor)

• TC4.10 Indoor Air Modeling Yes-9 No-0 Not Returned-2 (Co-sponsor)

• TC7.6 Building Energy Performance Yes-8 No-0 Not Returned-0 (Co-sponsor)

• March 15, 2024 RTAR Submitted to MORTS (RAC)

• May 13, 2024 RTAR Accepted for further development into Work Statement, 
positive feedback provided

RTAR-1972/1972-WS Update

44
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• Research failure system design for air/liquid hybrid and 
liquid cooled  equipment using computer models and 
empirical data

• Examine ITE power and thermal capacitance impact on rate-
of-rise and IT  Throttling Time

• Look at impact of liquid cooling S-classes on IT throttling time

• Look at impact of secondary loop delta t on IT throttling time

• Look at impact of liquid cooling percentage on IT throttling 
time

• Look at impact of percentage of secondary loop failure on IT 
throttling time

• Conduct a comprehensive analysis (modeling + 
testing) of 30+  combinations

• Look at energy impact of specific liquid cooling systems and 
S-classes vs.  air cooled baseline (metrics to include: MLC, 
ELC, PUE, and TUE)

RTAR-1972/1972-WS Objectives

45
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• Proposed Work Statement (WS) Timeline

• Now to June 28: Continue review at author/ TC research 
subcommittee level

• July 1 -3: Updates to WS

• July 5 – 19: Review by TC9.9 RAC Research Liaison

• July 22 – 25: Further Updates to WS

• July 26 - Aug 9: Review & votes by TC9.9, TC4.10, TC7.6

• Aug 10 – 14: Minor changes as needed to accommodate TC’s

• Aug 15: Submit to MORTS (RAC)

• Entirety of timeline: Solicit corporate co-sponsorship

1972-WS 

46
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Website Update
Ecton English
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Website Update
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Website Update
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Website Update
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Attendance

Attendance is being recorded using a 
Google Form. Please make sure you 
complete the form at:

https://forms.gle/tD3sKPS83kAZpgwAA

Or use the QR Code below:

51
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Mission Critical Facilities, Data Centers, 
Technology Spaces and Electronic Equipment

ASHRAE Summer Conference 
2024

IT Subcommittee
Hybrid In-Person / Virtual
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ASHRAE TC 9.9 
Datacom Encyclopedia
Dustin Demetriou
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https://datacom.ashrae.org 
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• Complete, online edition of the three main publications: Thermal 
Guidelines 5th Edition, Liquid Cooling Guidelines, Design 
Considerations
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• Topic search provides a quick navigation to most relevant material 
within the Thermal Guidelines, Design Considerations, and Liquid 
Cooling.

• These are the topics we developed during the working session at the 
Winter conference. 
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• Online, read-only versions of all TC 9.9 Datacom Books and White 
Papers available. 

• PDFs of every edition of the 14 books in the ASHRAE Datacom Series 
for historical reference. Over time, the current content from all the 
books will transition to be housed in this online encyclopedia.
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Vision for the Encyclopedia

•TC 9.9 Datacom Encyclopedia, TC 9.9 has developed a central hub for 
providing on-demand access to frequently updated datacom-related content 
anytime, on any device, anywhere.

•In time, this site will evolve to incorporate the pertinent information from all 
of the existing TC 9.9 Datacom Series books, white papers, and technical 
bulletins, and the books will go out of print. 

TC 9.9 Datacom Encyclopedia is launched with updates to Design Considerations for 
Datacom Equipment Centers & Liquid Cooling Guidelines for Datacom Equipment Centers.

March 2024

Process is introduced and approved by TC 9.9 for providing content updates and version 
tracking. 

Now

TC 9.9 Datacom Encyclopedia is transitioned to an encyclopedia format that incorporates 
Thermal Guidelines for Datacom Equipment Centers, Design Considerations for Datacom 
Equipment Centers

2024

TC 9.9 Datacom Encyclopedia begins to incorporate existing material from other Datacom 
Series book, white papers, and technology briefs.
Transition of Datacom Series books complete. 
Quarterly updates, approved by TC 9.9, begin.

Timeline1:
• This timeline is being provided for informational purposes only. The dates and content are subject to change.  
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Next Steps

• List of all book chapters, mapped to topics was created at the Winter 
Meeting. 

• Next step is to take all of the material (across books) that relate to a 
topic and edit/re-write into a “Wikipedia” style topic.

• Volunteers are requested that can help with this editing. 
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Agenda

• Liquid Server Thermal Template (Dustin Demetriou) 

• S-Class Definition and Addition of S20/25 (Paul Artman)

• Thermal Guidelines Tech Brief (Mark Seymour/Dustin 
Demetriou)

• IT Equipment Power Trends (Mark Steinke)

• Chip BC for Cold Plate (Mark Steinke)
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TC 9.9 Website: 
tc0909.ashraetcs.org

Thank You
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Attendance

Attendance is being recorded using a 
Google Form. Please make sure you 
complete the form at:

https://forms.gle/tD3sKPS83kAZpgwAA

Or use the QR Code below:
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ASHRAE TC 9.9 
Datacom Encyclopedia 
Work Session
Dustin Demetriou, Don Beaty
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Volunteers needed for sub-topic and book compression

Word documents with mapped content to be reviewed

Content to be edited

- remove duplicate text
- move sentence/ paragraphs for readability

No rewriting ( modifications or editing) of content 

Activity


