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I. CALL TO ORDER 

Arindom Joardar (Chair) called the meeting and welcomed all participants – both online and physically present in meeting room. Arindom reminded everyone of the ASHRAE code of ethics. 

II. SELF INTRODUCTIONS AND ATTENDENCE: 

· The Chair requested everyone present to introduce themselves with names and affiliations and indicate if they are international / YEA. An attendance sheet was available in the meeting room to sign for those physically present. Chair identified 10 out of total 11 (excluding himself) voting members at the meeting (Kashif Nawaz joined late). Quorum was met and the voting member attendance is listed on the cover sheet. Chair reviewed the agenda with members.
· The full list of the attendees is included in the appendix. Please reach out to the Chair (Arindom Joardar, Arindom.Joardar@carrier.com) if anyone attended and name is missing from the attendance list.

III. APPROVAL OF 2023 SUMMER TAMPA MEETING MINUTES: 
Tampa minutes ─ Vikrant motions to approve minutes, Christian Bach seconds. ASHRAE Chicago 2024 summer meeting minutes approved 10-0-0.

IV. UPDATE FROM CHAIR’s BREAKFAST REPORT (Arindom Joardar)
The Chair remotely attended the TCs Chair’s Breakfast meeting in Chicago and presented the relevant highlights from the Sunday morning meeting as noted below.
· Code Interaction Subcommittee (CIS): This is a subcommittee of ASHRAE Standards Committee and Emily Toto provided an overview of roles and responsibilities. Anytime a code change proposal that originates in a TC requires majority vote, CIS approval and submission by ASHRAE staff. TCs may appoint a liaison to participate in CIS if there are frequent code interactions.
· TAC Update: Major accomplishments were summarized which included recent restructuring of TCs, TGs and MTGs. Instituted virtual meetings between conferences, supported hybrid communication during conferences. Contact asktac@ashrae.net for any questions.
· Center of Excellence Building Decarbonization (CEBD) Update: As previously mentioned CEBD reports to the BoD Executive Committee and interfaces through the three councils. Special Projects Chair – Costas Balaras provided an update on activities related to the Technology Council and highlighted the special projects activities in some detail. 
· Global Technical Interactions Committee (GTIC): Ashis Rakeja provided the roles and responsibilities of the GTIC with a mission to influence international standards and maximize the global impacts of ASHRAE standards. Promotes ASHRAE Standards through organizations, such as ISO and IEC. GTIC is aiming to work with TCs for enhanced participation of members from International chapters.
· Residential Buildings Council (RBC): Carol Marriott spoke about the charter and vision of the RBC subcommittee responsible for identifying major residential trends impacting the practice of HVAC&R, informing the ASHRAE leadership and membership of these trends and their potential impacts, and making recommendations on new activities and policies in response to these trends. RBC is looking to work with TCs to promote more activity in residential topics. More information can be found at their website at the link below: https://www.ashrae.org/communities/committees/standing-committees/residential-building-committee-rbc
· RAC Updates:
· Writing RTARs, PTARs and Work Statements: RAC staff, Natascha Milesi-Ferretti, provided insights for successful writing of the TC research proposals. This is very important topic for the TCs and all TC8.04 members interested in participating in ASHRAE research are encouraged to peruse the attached slides to learn more about this topic and avail the training content.
· Upcoming Changes to Work Statement Development: RAC Chair, Bill Murphy, discussed a likely change in the process and the logistics that is in the woks currently for developing ASHRAE research work statements. An online system is being proposed that eliminates use of file transfer emails and facilitates collaboration on the same document on a common platform for all parties involved.
· Next Meeting: 2025 ASHRAE WINTER CONFERENCE & EXPO FEB 08-12, 2025 | ORLANDO, FL | TC8.4 Meeting – Feb 11, 2025 (3:30-5:30PM EST).
· Contact TAC@ashrae.net for any suggestions. The TCs chair breakfast meeting slides are available in the attached document.




V. RESEARCH BREAKFAST UPDATE (Kishan Padakannaya)
Research subcommittee chair, Kishan Padakannaya attended the RAC sponsored Research Breakfast Meeting on Monday, June 24, 2024. A summary highlights from this meeting are as below:
· Total of 3 RTARs submitted – 2 accepted with comments, 1 returned.
· In total 7 WS submitted – 4 conditionally accepted, 3 returned.
· One WS for publication submitted – 1 conditionally accepted.
· No contractor selections for projects.
· RAC administers five awards and grants:
· Grant in Aid – 67 applicants, selected 20 graduate student candidates.
· New Investigator Award – 14 applicants, Dr. Riley Barta (Purdue University) selected for “Practical Challenges of Zeotropic Mixtures: Carnot vs. Lorenz”.
· Homer Addams Award
· Service to ASHRAE Research - There were no nominations last year for the “Service to ASHRAE Research Award”. Deadline for submission is September 1, 2024.
· Innovative Research Grant
· Research budget back on track. Total research budget 2022-23 was $5.5M. Budget for 2023-24 is $5.6M.
· RAC has approved to potentially release 6 TRPs for bid this fall if ready.
· RAC funding approval limit has been increased from $250K to $350k due to inflation pressures post-CoVID-19. 
· Project Monitoring Subcommittee (PMS) Training required for all new PMS members:
· Membership Selection
· Review Procedures
· Reporting Requirements
· Final Project Acceptance
· Next session will be a recorded webinar posted to the ASHRAE.org research website by early August 2024.
· Publication Topic Acceptance Request (PTAR) - Similar to the RTAR for research projects - but addresses issues relevant to publication efforts.
· RAC RTAR Web Tool - BETA Testing by 3 RAC members/ 3 TC members is planned for July 2024. Volunteers are requested.
· Still pending - RAC to provide better budget cost estimation for RTARs and work statements to prevent budget miscalculations for future TRPs.
The attached presentation from RAC breakfast meeting below provides more details:




VI. [bookmark: _Ref32137365][bookmark: _Hlk143273340]RESEARCH SUBCOMMITTEE REPORT (Kishan Padakannaya)
Research subcommittee chair, Kishan Padakannaya led the discussions on research activities pertaining to the TC8.04 along with a status update. Below are notes and summary of the discussion topics.
1. Current Research Projects
15. No active research project running as a lead TC.
15. Co-sponsor with TC 8.11 for RP1785 Charge Project
· Ray Rite (PMS chair), Christian Bach (PI)
· No update given at TC 8.11 research meeting on Sunday, June 23, 2024. Six month no cost extension envisaged till July 2024. PMS to meet in the interim and review the status with a view to decide if the technical content is sufficient to conclude the project.
15. Co-sponsor with TC 1.3 for RP1683 Ammonia U-Bend Project
· Ray Rite (PMS Chair), Chad Bowers (PMS), Dr. Abbas (PI, GIK Institute), Lorenzo Cremaschi (Co PI)
· Progress update was given at TC 1.3/8.5 Research meeting on Sunday, June 23, 2024, wherein new test data was presented. Recent focus has been on modeling and developing correlations and once satisfactorily completed the team will start working on the final report. A six-month no cost extension to October 2024 is in works.

2. Ideas for future RTARs/WS 
· Corrosion (RP 1645) project follow-up. Harshad authored RTAR was not approved by TC 8.4 in Tampa, discussed making changes to scope and re-submitting but did not get majority support. Given the complexity of the topic substantial scope change would be needed which will be challenging to manage. It is decided to drop this RTAR for now.
· Model for flow in distributors with focus on modulating flow / variable speed systems Kashif to share literature – Kishan to follow up with Kashif, Vikrant to help too. Kashif to share info. Focus on low GWP refrigerants
· Update on market interest in < 4mm diameter tubes [Vikrant, Khaled, Yirong] – Validation data needed. Vikrant has leads to make 3 mm and 4 mm tube / fin prototypes. Potential for co-sponsorship with ICA / CDA. Vikrant to lead RTAR with Khaled and Yirong. Discussed fin type, tube spacings for first phase. Vikrant to follow up with suppliers as to capabilities for fin/tube.
· Anti-frost surfaces/coatings for evaporators - Jun Li / Yang Zhou submitted RTAR, voted by TC 8.4 email ballot (7-0-2) and forwarded to TC 8.11 (co-sponsor) for formal vote during their main meeting in Tampa. Not approved by TC 8.11 in Tampa. Decided to split into two projects and get TC 1.3 to co-sponsor first phase which does not involve system testing. Submitted revised RTAR to TC 8.4 committee and forwarded to TC 1.3 for co-sponsorship. Update – TC 1.3 chose to return with comments / suggestions, Investigation instead of developing anti-icing coating. Jun Li asked about legal issues about coatings. ASHRAE does not want to be in IP conflicts. Need to update RTAR to investigate existing coatings.
· Work Statement for Fouling Project RP 1705 follow-up – Kishan leading. Fill in gaps in RP 1705, include commercial products, restaurant oil and cotton wood fouling, lint fouling, implement j factor approach. 
· Low GWP charge modeling for Micro-channel heat exchanger - support from MCHX manufacturers for samples (heat pump heat exchangers) if we proceed with this project. Omar can lead writing an RTAR on void fraction measurement and modeling in MC HX with low GWP refrigerants. Chad and Arindom to help. Christian and Vikrant also? Jay Lorenz from Sanhua may also contribute to this RTAR.
· New Ideas – Discuss further in TC 8.4 meeting
· Kashif – DOE risk assessment for flammable (A3) refrigerants. Ray Rite – AHRI has risk assessment project (find out if approved). ASHRAE 15.2 (Harshad) proposed APR for feedback leading to AHRI research project.
· Christian – Charge modeling for A3 refrigerants
· Arindom – High glide refrigerants in heat exchangers
· Sankar – Air assisted liquid cooling in Data centers where Glycol compatibility with aluminum heat exchangers needs to be investigated.


VII. TAC SECTION HEAD REPORT (Kashif Nawaz)
The section head reiterated some of the important highlights from the Chair’s breakfast meeting and highlighted some of the recent changes in the latest TC activity form and reminded on the deadline for the submission. Hybrid meetings can only provide speakers. Internet troubles for some TC members. Provided certificate of appreciation for Arindom as chair

VIII. HANDBOOK SUBCOMMITTEE REPORT (Kashif Nawaz)
The handbook subcommittee chair, Kashif Nawaz presented an update on the activities as below:
· TC 8.4 is responsible for 4 chapters HVAC Systems and Equipment HB chapters (23, 27, & 39) as well as for 1 Refrigeration HB chapter (14: Forced-Circulation Air Coolers). Titles of chapter are available on committee scope on our website.
· Next update for the HVAC Systems and Equipment Handbook is due in 2025. Typically, it takes 3 years to revise the 3 chapters, final versions needed by 2024. Tentative deadline June 2024 (Chapter 23 by 2023, 27 by Q1 2024 & 39 by Q2 2024)
· The Handbook liaison Kevin Muldoon has not updated any request.
· Kashif indicated that he will have dedicated intermediate meetings with volunteers for revisions work of the handbooks. Arindom Joardar, volunteered to work on the revisions. 

IX. PROGRAMS SUBCOMMITTEE REPORT (Pedro Perez) 
The Programs subcommittee chair, Pedro Perez presented an update on the activities as below. The slides are attached for more details.
· Forum on state of the art of HX was not accepted. Moved to be a seminar.
· Seminar on state of the art of HX, 8.11 co-sponsorship recommended. Pedro will be chair. Motion by Arindom, Vikrant seconds program approved 11-0-0
· Discussion on low charge propane HX seminar, potential to combine with 8.5 seminar. Rename seminar to focus on natural refrigerants, in low charge HXs. Kashif and Vikrant will help finding speakers. 
· Vote: seminar on “Advanced air to ref HX for ultra-low GWP refrigerants”. Kishan motions, Kashif seconds. Approved 11-0-0
· Co-sponsor seminar from TC 1.3 Reliable and efficient cooling of high-performance data centers. Motion by Pedro, Vikrant seconds, Approved 11-0-0





X. MEMBERSHIP REPORT (Arindom Joardar)
[bookmark: _Hlk143263675]The Membership subcommittee chair, Ratnesh Tiwari was not present and in his absence the Chair Arindom Joardar conducted the business and presented an update as below:
· The Chair stated that there are 14 voting members and several PC members.
· Chair and secretary rolling off on June 30, 2024. Christian Bach agreed to assume Chair position and Lokanath Mohanta volunteered for Secretary position. Arindom Joardar volunteered for the vice-chair.
· Encouraged new participants to join as provisional corresponding members. 
· All roster changes are subject to approval by section head and will take effect from July 01, 2024.

XI. STANDARDS SUBCOMMITTEE REPORT (Arindom Joardar)  
The Standards subcommittee chair, Bill Fox was absent and the Chair, Arindom Joardar, conducted the business.
· TC8.4 is responsible for 3 standards. In accordance with the requirements of Section 13 of the Standards Committee Reference Manual, TC 8.4 (the cognizant Technical Committee) is asked to vote to recommend to the Standing Reaffirmation Subcommittee (SRS) of the Standards Committee whether the below subject standards should be revised, reaffirmed, or withdrawn:
· The ASHRAE Standard 20-2019, “Methods of Laboratory Testing Remote Mechanical-Draft Air-Cooled Refrigerant Condensers.”
· The ASHRAE Standard 25-2018, “Methods of Testing Forced-Circulation Free-Delivery Unit Coolers for Refrigeration.”
· The ASHRAE Standard 33-2016, “Methods of Testing Forced-Circulation Air-Cooling and Air-Heating Coils.”
· [bookmark: _Hlk143275299]Ashrae standard 20-2019: SPC composition out of balance. Need volunteers from general and user category. Chair asked for volunteers. This standard is under revision as five of the references are outdated and need of updating. 
· Ashrae Standard 25-2018: Omar is Chairing, committee not in balance. Need more in user and general category. This standard is under revision as four of the references are outdated and need of updating.
· Ashrae Standard 33-2016: Standard 33 is under revision (SPC 33)
· Ray Rite is chair, 4 online meetings, SPC has balance, good membership and attendance. Chair was wished happy birthday by the TC!



[bookmark: _MON_1753890592]


XII. MTG LIAISON REPORT (Vikrant Aute)
MTG voted to co-sponsor from RTAR 8.5
MTG.LowGWP Updates 
· The MTG used to meet 3 times at every ASHRAE meeting, but starting Jun/Annual 2024 meeting, the MTG will meet only once on Wed Jun 26. 
Research Update: 
· MTG voted to co-sponsor TC 8.5 RTAR titled “Condensation Heat Transfer of Novel Low GWP Refrigerants on Enhanced Tube Bundles Including Effects of Non Condensables.
· Ongoing Work RP 1806 “Flammable Refrigerants Post-Ignition Simulation and Risk Assessment Update” - Report was expected in Spring 2024. Go/No-Go decision on future phases of the project may happen during the Wed meeting. 
· Ongoing Work RP-1884 “The incorporation of odorants in flammable refrigerants to improve leak detection (Experimental Phase III) - Expected to be completed by Fall of 2024. 
· MTG co-sponsored 3 (or 4) programs from various TC, for 2024 Annual Meeting. Program from TC 1.13 was accepted and chaired by Vikrant, on Wed AM. 
· No update on other programs. 

MTG Codes and Standards Subcommittee maintains a comprehensive PPT Deck with update on various national and international codes and standards related to low GWP refrigerants. This deck is available on the MTG Basecamp, and Vikrant can share it any interested members.


XIII. WEBMASTERS REPORT (Pratik Deokar)
Pratik Deokar relayed that the website was up to date.

XIV. OLD BUSINESS
None

XV. NEW BUSINESS
None

XVI. ADJOURNMENT
Committee adjourned after completion of discussions. (Kashif motions, Pedro seconds, all in favor)

XVII. ATTENDANCE
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Code Interaction Subcommittee

How can we help ASHRAE TCs?
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Some TAC Accomplishments

Equipped FG Chairs with online rostering to empower their committees toward achieving balance

and succession planning
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use their authority as required by the TAC MOP

. Developed FG self-evaluation tools, revised the Activity Form including a version for MTGs, and

® revised the proposed MTG creation form
Increased women on TAC by 300%
Resolved controversies related to industrial sector favoritism in FGs .
Created new MTGs, converted MTGs to TCs, converted TRGs and TGs to TCs, and mergeﬂsmE
\—
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@ 10. Revised TAS MOP, TAC Reference Manual (RM), FG RM, and MTG RM
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Project Management Group

. Concept Evaluation Group: Evaluates projects and decides if
ASHRAE should pursue (5-10 days)

. Project Management Group (which includes Special Projects
Decarbonization Group) determines path forward for Project (30 days)
* Internal to ASHRAE with technical cognizant creating information
« External Project (to be managed my the PMG)

. Overall project proposal to Sponsor (to TechC Chair and Special
e Projects for information) (10-21 days)
. PMG (or Special Project Decarbonization Group for CEBD projects)
monitors progress of either Research Team or Guide development
team
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Preliminary Project List from CEBD
Refrigerant Emissions Management, Tracking and Updating Heat Pump Testing Requirements
Compliance A1-A3 Foundational Embodied Carbon
Harmonizing Global Decarbonization Standards for Quantification for MEP Systems
Stream\!ne ComPI\ance . o Heat Pump Sizing Guide: Enhanced for Defrost
Streamlined, Flexible International Building Code Efficiency and Decarbonization
Framework Decarbonization Framework for Data Centers
Evaluating global ASHRAE Member and Industry L e 1
Needs for Building Decarbonization Education * Decarbonizing District Energy Systems Guide
Optimizing PCR Protocols for Enhanced EPD Decarbonizing Single-Family Homes: A Guide for
Precision in HVAC&R Manufacturing Sustainable Retrofits
i ice Li Building Circular Economy Practices for GHG
Update H.\/AC Equlpme.nt Service Life DB!EII Reducngon Y
g‘jr(ﬁ:gdg;‘gg,‘ﬁ“"'e Life Carbon Calculations for ¢, ing Decarbonization to Unconventional GHG
Emission Sources
Whole-Life Carbon Options Tool Decarbonization Strategies for Supermarket Industry
Strategic Assessment of Embodied and Operational Archetypes
Carbon Trade-Offs
Unmute v Start video v 6 S ) e & Participants O Chat







image19.png

joinserv

MyLinks N ame Views s er Ho SME Journals c dobe Acroba All Bookmarks

68 Layout O Meeting info

Hammerling, Steve Danielle Monfet Stefan Elbel Nick Agopian Siepheniien ChesiiOW >
® Unverified ® Unverified ® Unverified
1 1 1 1 1
Viewing Hammeriing, Steve's shared content —  100% + 25
Questions
Thanks for the time.
* Tech Council Chair — Wade Conlan (wconlan@hanson-inc.com )
e « Tech Council Vice Chair — Devin Abellon (dabellon@pwsigroup.com
= .
Video stopped ASHRAE
N Unmute v b Start video v 6 &) . & Participants O Chat






image20.png

Danielle Monfet Stefan Elbel Nick Agopian Stephen Trent

Hammerling, Steve g 2
® Unverified ® Unverified

Viewing Hammerling, Steve's shared content = 100% t

Global Technical Interactions Committee
(GTIC)

Steve Bushby & Ashish Rakeja

Summer Annual Meeting 2024
Indianapolis, IN
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Global Technical Interactions Committee (GTIC)
Scope and Purpose
GTIC shall be responsible for harnessing the technical resources of ASHRAE to influence
international standards and maximize the global impacts of ASHRAE standards and other technical
work products on the practice of HVAC&R and the built environment.
ASHRAE
(Society)
150 (via U.S. TAGS) +—— | Other nternational
Technical Project
Chapters/Regions Committees Committees
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What Has GTIC Accomplished This Year?
Since being formally convened on July 1¢t, 2023, GTIC has:

*Worked closely with the Standards Committee to assume
responsibility for functions which were previously assigned to the
Intersociety  Liaison ~ Subcommittee/International ~ Standards
Advisory Subcommittee (ILS/ISAS).

* Conducted awareness on GTIC activities at previous Winter
meeting at TC Chair breakfast meeting.

« Established clear paths for communication and coordination with
Standards Committee and the Technical Activities Committee
(TAC), with the vice chairs of both committees also serving as
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GTIC Main Goals for SY 2024-25

S.No Goals

4 Mine the membership survey and identify the tasks to be undertaken to TAC & RAC

»2- Hold a program at ASHRAE Winter Meeting on International Standards & ASHRAE work
relating to de-carbonization

3| Reach out to TC Chairs and discuss & promote if they need members from International
chapters for participation

L2 Implementation of ASHRAE-UNEP cooperation plan

Set-up bridge between
carbonization Standards
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What is ISO?

Established in 1947, the International Organization for
Standardization (ISO) is a worldwide federation of I/?b
AN\

national standards bodies from more than 170 countries.

Based in Geneva Switzerland

Is one of three formally recognized international standard
development organizations. The others are the International
Electrotechnical Commission (IEC) and the International
Telecommunication Union (ITU

Like ASHRAE, ISO has a collection of Technical Committees (TCs),
each with their own scope.
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What is ANSI’s Role?

ANSI is the sole U.S. representative and dues

paying member of ISO

As a founding member, ANSI plays an active role in AAM.,%!M
ISO governance and technical work Standards nstite

U.S. participation in international standardization activities is through
ANS|-accredited Technical Advisory Groups (TAGs). ATAG is
comprised of relevant experts from a broad range of U.S.
stakeholders.

The scope of a TAG corresponds to the scope of an ISO TC or
ttee
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Where does ASHRAE fit in?

Administrative support for TAGs is delegated by ANSI to
accredited Secretariats that are usually ANS| SDOs.

ASHRAE serves as Secretariat for five U.S TAGs

—
ASHRAE
\—

ISO/TC 59/SC 13 Organization and digitization of information about buildings

and civil engineering works, including building information modeling (BIM)

ISO/TC 86 Refrigeration and air-conditioning

ISO/TC 142 Cleaning equipment for air and other gases

ISO/TC 163 Thermal performance and energy use in the build environment
ISO/TC 205 Building environment design
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Where do ASHRAE TC:s fit in?

The GTIC is trying to facilitate information exchange and

coordination between ASHRAE TCs and U.S. TAGs with a

similar scope of interest:

* We want ASHRAE TCs to be aware of international
standards that are relevant to their scope

* We want ASHRAE TCs to be a resource to U.S. TAGs

* We want to encourage ASHRAE TC members to become
e active in U.S. Tags
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How are we going to make this work?

The GTIC subcommittee, Technical Committees Interactions Subcommittee
(TCIS) is intended to be the interface with ASHRAE TCs

The TCIS chair is the same person as the TAC Vice Chair. Your TAC
representative should be your initial point of contact

GTIC is developing a subject matrix that will help match TC and PC scopes with
international counterparts

We hope the ASHRAE TCs create an internal process to provide updates about
international activities to members at meetings. This includes standards but
also other relevant activities
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2024 ASHRAE

Annual Conference
June 22-26, 2024 | Indianapolis, IN

RBC Update to TC Chairs

Carol Marriott, RBC Process Subcommittee Chair

Summer Annual Meeting 2024

& Indianapolis, IN
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RBC Charter & Vision
Charter:
The Residential Buildings Committee (RBC) is responsible for identifying major
residential trends impacting the practice of HVAC&R, informing the ASHRAE
leadership and membership of these trends and their potential impacts, and
making recommendations on new activities and policies in response to these
trends. The committee will identify, recommend and coordinate relationships
with societies and organizations that focus on residential buildings.
0 Vision:
* A healthy, sustainable and zero carbon built environment for all.
& * Drive a greater influence on the residential built environment.
Video stopped
N Unmute v b Start video v 6 &) . & Participants O Chat
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Activities

Residential Issue Briefs
Identification of Program topics for ASHRAE Conferences

Initiation of Standards, Guidelines, or Guidance
Documents

Identification of Research topics

Initiation of Training Courses

@ Support of Functional Groups (i.e., Technical Committees,
Standard Project Committees) as needed
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A Sampling of Recent Accomplishments

Initiated process and published “Residential Issue Briefs”
- Wildfire Smoke Hazards for Dwelling Occupants
- Ventilation, IEQ and Sleep Quality in Bedrooms
- Working From Home

68 Layout O Meeting info

Stephen Trent Chee S Ow
® Unverified ® Unverified

An RBC-nominated Distinguished Lecturer (DL) provided presentations on Standard

90.2 and Residential topics in general
Awarded first three “Residential Buildings Service Awards”
Developed ASHRAE Journal podcast on Residential topics

Led a track on residential topics in ASHRAE's “Buildings” Conference
e Coordinated publication of columns and articles in ASHRAE Journal undel

“Residential Applications” track

Rewrote chapter on Residential in ASHRAE's GreenGuide
Initiated development of Guideline on Humidity Control
Created a Strategic Plan for Residential focus areas for RBC
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RBC Website

RESIDENTIAL BUILDINGS SERVICE AWARD

MEETING MINUTES

0 COMMITTEE DOCUMENTS

Video stopped https://www.ashrae.org/communities/committees/standing-
@ committees/residential-building-committee-rbc
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RBC 2024-2029 Strategic Plan

Relevance
Decarbonization
=@

= Resilience

Video stopped
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Outreach needed beyond ASHRAE
ASHRAE desires to become the source for expertise

Lack of standardization
Lack of knowledge down to the home owner level

Lack of knowledge, not well understood
Lack of tools and resources

Lack of motivation
Lack of standards/tools/resources
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& Participants






image35.png

[ carrtinks  [@ Carrier Home

Hammerling, Steve Dapielle Monfet Stefan Elbel Nick Agopian Stgphen =
® Unverified ® Unverified
]
Viewing Hammerling, Steve's shared content = 100% t
Our request to you today
. We are looking for speakers we can help nominate as DL’s on
residential topics
- We would be happy to attend your committee meetings to cover
this topic in person
. Nominate someone for the Residential Buildings Service
Award
@ - Due Oct 1

. Let us know how we can partner with your TC to increase the
@ awareness of residential topics throughout ASHRAE
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Writing RTARs, PTARs and
Work Statements

e Natascha Milesi-Ferretti

Summer Annual Meeting 2024
Indianapolis, IN
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Summary

* Why we write research proposals

« Importance of format
-RTARs and Work Statements
-PTARs and Work Statements for Publications

* Do your own research first

* Intended audiences

® * Timeliness
« Tips for success
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Why we write research proposals

* ASHRAE is one of the few professional societies to sponsor
research in support of its standards and technology transfer products

* Research raises the visibility of the society and the industry

* The Research Administration Committee (RAC) is tasked with

screening and prioritizing projects based on the current ASHRAE
Research Strategic Plan

* The competitive bidding process is effective for obtaining cost-
efficient projects that are well planned and executed

« Developing and monitoring research projects raises interest in TC,
standards, and other technical groups within ASHRAE
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Format for Research Proposals
« Research Topic Acceptance Request (RTAR)
- Short, for quick topic development by technical experts and review by RAC
- lllustrates support of ASHRAE Strategic Plan
- Demonstrates a real deed within the HVAC&R industry and ASHRAE
Accept Wi
@ Sy Reject
« Work Statement (WS)
0 - More detailed with no specific page limit
- Clearly stated requirements for project objectives, tasks, and deliverables
& - Sufficient detail for bidders to estimate time, effort, and equipment
) requirements
Video stopped - Demonstrates a clear understanding of the state-of-the-art
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Importance of format (continued)

« Publication Topic Acceptance Request (PTAR)
-S , for quick topic development by technical experts
- Demonstrates a market need for the Publication
« Other available guidance
« Age of other guidance
« Appropriateness as a stand-alone publication (as opposed to in handbook)

If Publications Committee approves and RAC concurs

» Work Statement for Publication (WSP)
- More detailed with no specific page limit
- Clearly stated publication need and target audience
- Proposed Table of Contents and estimate of time, effort
—Demonstrates a clear understanding of the state-of-the-art
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Timeliness
“A Work Statement may be prepared and submitted without a preliminary RTAR approval if,
for example, there is an extremely time-critical need for results.” ASHRAE Research Manual
Some technical groups have chosen to submit a WS without
submitting an RTAR first.
-Few WSs are approved on the initial submission
-RAC comments on RTARs are often beneficial for later WS
approval
-RTAR submittal may be done from one meeting to the next, so
@ does not take long to implement RAC suggestions
Unlike the RTAR stage, we cannot skip the PTAR since it is used
to coordinate efforts between RAC and Publications Committee
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Do your own research first

« By definition, research is work that has not been done already

* RTAR

- Show state-of-the-art, need for this project and how ASHRAE will
benefit

- Include project objectives with special equipment/facilities needs and

estimate of completion time and budget
* Work Statements

e ~Much more detailed background and literature review to show need and
benefits to ASHRAE
- Clear scope of work, required tasks and format for deliverables

- Identify those working in this area for recommended bidders and
@ potential cost-share
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Intended audiences
RTAR
- RAC is the only group that sees RTARs
- RAC members have various and diverse backgrounds in HVAC&R Topic areas
- Must present a convincing argument to those unfamiliar with the topic about the project benefits
Work Statements
- Diverse RAC must be convinced of need, benefits, and thoroughness of the project description and
objectives
- Approved work statements become the basis for the Request for Proposal and the metric for the project
evaluation subcommittee to evaluate bids
- Objectives, methods, tasks, deliverables must be clear for technical experts to prepare competitive bids
PTAR
- PTAR subcommittee of the Publications Committee conducts first reviews discussions and vote to accept
or reject, based on the market need for the publication
e - If they accept or accept with comments, the PTAR and any feedback subsequently goes to RAC for a

subséquent review for a final vote regarding funding
wsP

-~ RAC reviews to ensure the publication is biddable and that appropriate evaluation criteria are in place to

use in comparing bids
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Likely Upcoming Changes to
RAC Work Statement
Development

e Bill Murphy

Summer Annual Meeting 2024
Indianapolis, IN
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Summary

*Why some WS changes are being discussed
« Potential bidder information and contacts
« Potential co-funding sources and contacts

*Budget estimating guidelines
® *Online database for RTARs coming soon
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Why are we discussing WS changes?

« During the pandemic, a number of RFPs got no bids and
had to be re-bid multiple times.

« Research budgets were also stretched when the Expo in
Chicago was cancelled.

* Per ASHRAE Strategic Plan Midterm Update, “Focus on
leveraging ASHRAE Research dollars with matching funds

from other research partners and funding sources.”

@ * Many WS budget estimates appear to be simply a number
pulled out of thin air.
* The long-awaited online research development tool will
@ soon be rolled out for the RTAR stage.
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Potential Bidders

« Current Requirement
- List names and contact information for at least three “potential”
bidders
-No guarantee that the potential bidders will have any interest in
bidding, or even are aware of the RFP

« Potential Requirement
- WS authors must contact listed potential bidders to get their approval
@ before being listed on the WS form
- This contact should verify that the potential bidders are aware of the
LL‘IéUdI"e RFP and would have some interest and qualifications for
idding.

Unmute v Start video v Share 6 S ) e & Participants O Chat






image48.png

ad/71db81729d54

[ carrtinks  [@ Carrier Home

68 Layout O Meeting info

Danielle Monfet

Hammerling, Steve Stefan Elbel Nick Agopian Siepheniien CheslSOW >
® Unverified ® Unverified ® Unverified
8
Viewing Hammerling, Steve's shared content = 100% t

Potential Co-funding Support

« Current Requirement
- List names and contact information for any “potential” co-funding
organizations
- No guarantee that the potential co-funders will have any interest, and

MORTS would follow up with the organization only at the research
contract stage.

« Potential Requirement

e - WS authors should directly contact potential co-funders and include a
support letter with the first draft WS.

- No firm financial commitment of the co-funder will be required.

- Co-funding will not be required to get WS approval from RAC but may
@ allow a WS to jump the queue during times of tight research budgets.
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Budget Estimating

« Current Requirement

—-Asingle number is listed as the estimated budget for the total
project

- There is no requirement for showing how that budget number is
determined

« Potential Requirement
- Budget estimates should be listed for different cost categories,
such as personnel, equipment, grad student tuition, indirect costs.
-RAC will develop new guidelines for ranges of estimates for
e personnel and indirect costs.

- The costs received from bidders is what really counts, but having
better budget estimates will help RAC plan our availability for

sending RFPs out for bid.
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Online Database for WS Development

« Current System
- All RTAR and WS documents are now digital using standard templates
and are transferred via e-mail attachments.
- Sometimes difficult to keep track of the most current version of

documents under revision and for TCs and RAC research liaisons to
know the current status of the development process.

* Online System

- All research documents will be available online from the initial RTAR to
e final research report.
- Access will be provided to appropriate TC members, RAC research
liaison, and RAC staff so everyone can follow the process in real time.
- Itis anticipated that the RTAR phase of this online database will roll out
@ in Fall 2024, with WS and other phases to soon follow.
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RAC Activity

3 Research Topic Acceptance Requests (RTAR)

2 Accepted with comments

1 Returned

7 Work Statements 

4 Conditionally Accepted

3 Returned

1 Work Statements for Publication

1 Conditionally Accepted 

0 Contractor Selections for Projects







RAC Membership for SY 23-24

		Liaisons		

		Section 1: Srinivas Katipamula		Section 6: Matt Mullen

		Section 2: Chris Gray		Section 7: James Bogart

		Section 3: Zheng O’Neill		Section 8: Carl Huber

		Section 4: Dennis Landsberg		Section 9: Roland Charneux

		Section 5: Douglas Scott		Section 10: WenBin Ng



		Leadership

		Chair:  William Murphy**

		Vice-Chair:  Natascha Milesi Ferretti

		RPS Chair:  Jin Wen

		RAS Chair:  Stefan Elbel







RAC administers five awards and grants:

Grant in Aid

New Investigator Award

Homer Addams Award

Service to ASHRAE Research - "WE NEED NOMINATIONS" 

Innovative Research Grant

Awards







Grant in Aid

Purpose: To acknowledge graduate students researching ASHRAE related technology, and welcome them into the society

Up to $10,000 plus additional $1500 for paper presentation

Selected top 20 candidates during spring meeting from 67 applications.

		2024 Recipients						

		Nehul Agarwul		Youngsik Choi		Jinyoung Ko 		Levi Reyes Premer

		Nadah Faris Al Theeb		Ejenakevwe  Andrew		Sichen Lu		Daniel Joseph Rush

		Saqib Ayuob		Julia Ho		Alexander Mendell 		Yu Sun

		Abd Alrhman Bani Issa		Chunxu Huang 		Maria Milan		Xuezheng Wang

		Subhrajit Chakraborty		Michael Huylo 		Karlyle Munz		Feng Wu







Recent Budget Impacts

Total Annual RAC expenditures by society year

SY 2019-20	$5.0M

SY 2020-21	$4.9 M

SY 2021-22	$5.0.M

SY 2022-23	$5.5 M

SY 2023-24 	$5.6 M





RAC has approved to potentially release 6 TRPs for bid this fall if ready.

RAC funding approval limit has been increased from $250K to $350k due to inflation pressures post-CoVID-19. 









New Investigator Award

Purpose: To enhance careers of new (<5y) faculty members and promote research related to ASHRAEs goals

Highly competitive award based on teaching and research accomplishments and plans

Award up to $125k over 3 years to support research

14 applications reviewed during winter meeting.

2024 New Investigator Award:

Dr. Riley Barta

Purdue University

Practical Challenges of Zeotropic Mixtures: 

Carnot vs. Lorenz





Service to ASHRAE Research

Recognizes individual for excellence in volunteer service to Society Research

Nominated by TC/TG Chairs



Key dates:

- Submission deadline: September 1

- RAC reviews and selects awardee during the Fall

- Winner announced at winter meeting







Project Monitoring Subcommittee (PMS) Training required for all new PMS members

Membership Selection

Review Procedures

Reporting Requirements

Final Project Acceptance



Next session will be a recorded webinar posted to the ASHRAE.org research website by early August 2024.

Training





Similar to the RTAR for research projects, but addresses issues relevant to publication efforts

Key differences:













TC will fill out and submit PTAR form to MORTS

Publication Topic Acceptance Request (PTAR)

		PTAR		RTAR

		Publication Need		Research Need

		Target Audience		Project Objectives

		Why funded effort vs. volunteer		Approach

				Relevance and Benefit to ASHRAE







PTAR Process

Unlike the RTAR stage, we cannot skip the PTAR since it will be used to coordinate efforts between RAC and Publications Committee

PTAR reviewed by the Publications Committee to assess Market need for the Publication 

Other available guidance

Age of other guidance

Appropriateness as a stand-alone publication (as opposed to in handbook)





TC submits PTAR to MORTS





Publications Committee confirms that it will be supported by ASHRAE and that audience is appropriate





Publications 

Committee forwards the PTAR and their confirmation to RAC





Work Statement for Publications (WSP)

If Publications Committee approves and RAC concurs, the TC may prepare a Work Statement for Publications (WSP)

Key difference between WSP and WS







WSPs will be reviewed by RAC to ensure that the publication project is biddable and that appropriate evaluation criteria is in place to use when comparing bids



		WSP		WS

		Proposed Table of Contents		Scope/Technical Approach







BETA Testing by 3 RAC members/ 3 TC members is planned for July 2024.

Volunteers are requested.  Ideally, we could have both members who are very familiar with the process, and members who are less experienced, so we can assure its usable by the widest audience. 



If you are interested, please discuss with your RL today and let Natascha Milesi Ferretti know if you would like to volunteer.











RAC RTAR Web Tool













Identifies key research needs to develop standards, guidelines, best practices, and educational material

Guides TCs while developing research projects

Used by RAC to justify using ASHRAE funds  







ASHRAE’s Research Strategic Plan 







Thank You!

RAC Members

Research Subcommittee Chairs

PES and PMS members

Steve Hammerling (MORTS)

Donna Daniel (AMR) 
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6. PRESENTATION.

The RAC chair presents the “Service to ASHRAE Research Award” at the Research
‘Subcommittee Chair’s Breakfast Meeting during the ASHRAE Annual Meeting.

7. CRITERIA FOR RECIPIENTS.

A. Work Statement (WS) Author 1 point per WS
B. Project Evaluation Subcommittee Service
1. Member 1 point per RP
2. Chair 1 point per RP
C. Project Monitoring Subcommittee Service
1. Member 2 points per RP
2. Chair 2 points per RP
D. Research Subcommittee Chair Service 1 point per year
E. Research Advisory Panel Service
1. Member 1 point per tour
2. Chair 2 points per tour
F. Research Administration Committee Service
1. Member 1 point per tour
2. Subcommittee Chair 2 points per tour
3. Chair 3 points per tour
(Max. 6 pts./tour)

‘Note: A tour is a 4-year appointed term.
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ASHRAE TC 8.4 Program Subcommittee Update - Indianapolis 2024.pptx
92 sessions across 8 Tracks for the 2024 ASHRAE Indianapolis Annual Conference:

Fundamentals and Applications: 12

HVAC&R Systems and Equipment: 15

Research Summit: 26

Workforce Development: 8

Electrification: Possibilities and Pitfalls: 11

Artificial Intelligence and the Built Environment: 5

Building Life Cycle Assessment: 3

Legislation, Standards, Codes and Guidelines: 12







ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update
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Session Types:

Debates: 3

Forums: 5

Panels: 7

Conference Paper Sessions: 18

Virtual Paper Session: 1

Seminars: 53

Workshops: 5



ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update
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ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update



Programs for ASHRAE 2024 Indianapolis Annual Conference:



Forum Submission:

State of the Art Heat Exchangers for High Performance and Reduced Charge (not accepted).



Potential Programs for ASHRAE 2025 Orlando Winter Conference:



Seminar: State of the Art of Dynamic Modeling of Heat Exchangers and HVAC Systems

Evaporator Frosting Modeling for Dynamic Heat Pump Cycle Simulation. Speaker: Manuel Gräber

Development and demonstration of a model calibration framework for transient vapor compression cycles. Speaker: Jiacheng Ma.

Recent advances and continuing challenges in dynamic modeling of vapor compression systems. Speaker: Bryan Rasmussen.

Julia-Based Digital Twins of Vapor Compression Cycles and HVAC Equipment. Speaker: Christopher Laughman.



Mentioned in previous meetings:

TC 1.3 Forum:

“Heat Pumps/Heat Exchangers in decarbonization/electrification of buildings-opportunities and barriers”. 
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Tracks for the ASHRAE 2025 Orlando Winter Conference

Fundamentals and Applications

HVAC&R Systems and Equipment

Refrigeration and Refrigerants

Energy Storage and Grid Resiliency

Pathways to Building Decarbonization

Artificial Intelligence

Industrialized Construction: Opportunities and Challenges

Ventilation and Indoor Environmental Quality

Future-Proofing the Built Environment



ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update
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ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update

Deadlines for ASHRAE 2025 Orlando Winter Conference:



Wednesday, May 29, 2024 | Conference Paper Abstracts and Paper Session Requests Due

Monday, June 17, 2024 | Conference Paper Abstract Accept/Reject Notifications

Wednesday, June 19, 2024 | Website Opens for Seminar, Workshop, Forum, Debate and Panel Proposals

Friday, August 2, 2024 | Debate, Panel, Seminar, Forum, Workshop, and Debate Proposals Due

Wednesday, September 4, 2024 | Conference Papers Due

Friday, September 27, 2024 | Conference Paper Accept/Revise/Reject Notifications

Friday, October 4, 2024 | Debate, Panel, Seminar, Forum, Workshop Scheduling Notifications

Wednesday, October 9, 2024 | Revised Conference Papers Due

Monday, October 28, 2024 | Conference Paper Final Accept/Reject Notifications
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Upcoming Conferences

ASHRAE Winter Conference, February 8-12, 2025, Orlando, FL

ASHRAE Annual Conference, June 21-25, 2025, Phoenix, AZ

ASHRAE Winter Conference, January 31-Feb. 4, 2026 , Las Vegas, NV

ASHRAE Annual Conference, June 27-July 1, 2026, Austin, TX















ASHRAE TC 8.4 Air-to-Refrigerant Heat Transfer Equipment
Program Subcommittee Update









6



image3.png

\ 2024 ASHRAE

ASHRAE Annual Gonference






image1.png














image6.emf
Staff Review  20-2019.doc


Staff Review 20-2019.doc
ASHRAE Standard 20-2019





Staff – Standard Review



ASHRAE Standard 20-2019

Methods of Laboratory Testing Remote Mechanical-Draft Air-Cooled Refrigerant Condensers

REPORT PREPARED BY:
Mark Weber


DATE:
6/21/2021

This is a fairly superficial review for key elements such as dual units, commercialism, references up to date, and similar “check-list” criteria. Review includes:


Cognizant TC:
Standard shows TC 8.4. 

System of Units:
I-P and SI present throughout the document. SI is used as the lead with I-P immediately following in brackets.

Is the Standard written in mandatory language?  Yes, in my opinion the standard is written in mandatory language. See 20_2019_PermissiveSearchMacro. 

 (The cognizant TC must verify the standard is written in mandatory language)

Is the Guideline written in informative language? Not applicable.

Commercialism:
After review, none were found.

Contractual Language:
After review, none were found.

Reference Information:
After review, the following references need to be updated. 


(NOTE:  Most references verified using IHS Markit Standards Store at https://global.ihs.com/. Screen shots attached where appropriate.)

· Reference 2: Out of date regarding ASHRAE Standard 15, current edition is ANSI/ASHRAE Standard 15-2019. This reference cannot be updated in a reaffirmation.

· Reference 3: Out of date regarding ASHRAE Standard 41.1, current edition is ANSI/ASHRAE Standard 41.1-2020. This reference cannot be updated in a reaffirmation.

· Reference 5: Out of date regarding ASHRAE Standard 41.10, current edition is ANSI/ASHRAE Standard 41.10-2020. This reference cannot be updated in a reaffirmation.

· Reference 6: Out of date regarding ASHRAE Standard 41.11, current edition is ANSI/ASHRAE Standard 41.11-2020. This reference cannot be updated in a reaffirmation.

· Reference 10: Out of date regarding CTI ATC-105, current edition is 2019. This reference cannot be updated in a reaffirmation.

Other Non-Editorial Notes:
After review, the following were found.

· Section 6.2.1: Reference to Part III, Appendix G doesn’t appear as part of the ATC-1079 reference but rather as part of the ATC-10510 reference. Maybe “Part III” needs to be added to the ATC 107 reference as well.

Editorial Notes: 

· Section 5.4: I suggest removing the publication date from the reference to ISO/IEC 17584:2005. 

· Section 6.5: I suggest removing the date from the reference to Standard 15 and using a superscript “2” to identify the normative reference in Section 9. Also, the 2004 edition is referenced in Section 6.5 however the 2013 edition is references in Section 9.

ANSI/ASHRAE Standard 15-2004 Safety Code for Mechanical Refrigeration2

· Section 10. Informative References:


Out of date regarding ASME PTC 19.5, current edition is ASME PTC 19.5-2004 (REAF 2013).


The informative references should be moved to an informative appendix since Section 10 is in the normative text or a note should be added to identify the fact that this is informative material and is not part of the standard, similar to what is included in the informative appendices.

Is the reference section a mixture of Bibliography and References? (No)

Are appendices present and is the disclaimer present? (Yes/Yes)

Is the TPS format consistent with current practices? (Yes) 

Are the terms section and subsection used correctly? (Yes) 


Typos/Errata: After review, none were found.

Staff Recommendation:
Revision based on out of date references.
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Staff – Standard Review



ASHRAE Standard 25-2018

Methods of Testing Forced-Circulation Free-Delivery


Unit Coolers for Refrigeration

REPORT PREPARED BY:
Mark Weber


DATE:
8/7/2020

This is a fairly superficial review for key elements such as dual units, commercialism, references up to date, and similar “check-list” criteria. Review includes:


Cognizant TC:
Standard shows TC 8.4. 

System of Units:
I-P and SI present throughout the document. I-P is used as the lead with SI immediately following in brackets.

Is the Standard written in mandatory language?  Yes, in my opinion the standard is written in mandatory language. There are instances of non-mandatory language in the standard. See 25_2018_PermissiveSearchMacro. Examples shown below.

4.5 Test Chamber Dimensions. The unit cooler shall be installed in a room of sufficient
 size to avoid
 airflow restrictions or recirculation such that the following apply:


6.2.2.2 Air-Side Gross Total Cooling Effect

[…]


Heating means inside the calibrated box shall be shielded or installed in a manner to avoid
 radiation to the unit cooler, the temperature measuring instruments, and to the walls of the box. The heating means shall be constructed to avoid
 stratification of temperature, and suitable
 means shall be provided for distributing the temperature uniformly.


[…]

 (The cognizant TC must verify the standard is written in mandatory language)

Is the Guideline written in informative language? Not applicable.

Commercialism:
After review, none were found.

Contractual Language:
After review, none were found.

Reference Information:
After review, the following normative references in Section 8 need to be updated. 


(NOTE:  Most references verified using IHS Markit Standards Store at https://global.ihs.com/. Screen shots attached where appropriate.)

· Reference 2: Out of date regarding ASHRAE Standard 41.1, current edition is 2020. (This reference cannot be updated in a reaffirmation.)


· Reference 3: Out of date regarding ASHRAE Standard 41.3, current edition is 2014. There is no published 2013 version. (This reference cannot be updated in a reaffirmation.)

· Reference 5: Out of date regarding ASHRAE Standard 41.10, current edition is 2020. (This reference cannot be updated in a reaffirmation.)

· Reference 8: Standard cites 2014 version of ISO 17584: 2005. The 2005 is the published date, to my knowledge there is no 2014 edition. (This reference cannot be updated in a reaffirmation.)

Other Non-Editorial Notes:
After review, the following were found.

· Section 8 Normative References - Section 8 includes the following statement: “Revisions and/or updates periodically occur for all references listed below. This standard uses the latest published date available for each reference listed. It is recommended that the user verify the latest version.”


The reason dates are listed for references is because as the references are updated requirements in those references may change thus making it hard for the user to comply with Standard 25-2018 and thus the requirements for compliance with Standard 25-2018 may change as a result. Users must use the references as dated in the published standard. I suggest deleting this statement in its entirety.

Editorial Notes: 

Supplemental Files for Standard 25-2018 are located at https://www.ashrae.org/technical-resources/bookstore/supplemental-files/ansi-ashrae-standard-25-2018-methods-of-testing-forced-circulation-free-delivery-unit-coolers-for-refrigeration. 


Section 7.5 Calculation Saturation Temperatures – Reference 8 is cited in Section 7.5 as ISO 17584:2005 and is superscripted with an 8. I believe 2005 is the published date while Section 8 Normative References cites 2014. I don’t believe there is a 2014 edition. Also, the date “2005” should be removed from Section 7.5 as it is listed in Section 8

Section 9. Informative Reference Information:   After review, the following informative references in Section 9 need to be updated. 


· Out of date regarding ASHRAE Standard 23.1, current edition is 2019.

· Out of date regarding ASHRAE Standard 41.9, current edition is 2018.


Section 9 Informative References - This section should be moved to an informative appendix and titled either Informative References or Informative Bibliography. It is not clear that these references are informative because the disclaimer for informative material is not present as it is for informative appendices. Also, I don’t see anywhere in the text where informative references are cited so these maybe bibliography instead.

Table B-1 Symbols – Symbol for TDnominal and TDtest have only I-P units shown. Suggest adding “(°C)” after °F for consistency.

Is the reference section a mixture of Bibliography and References? (No)

Are appendices present and is the disclaimer present? (Yes/Yes)

Is the TPS format consistent with current practices? (Yes) 

Are the terms section and subsection used correctly? (Yes) 


Typos/Errata: After review, none were found.

Staff Recommendation:
Recommend revision based on out of date normative references.
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