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Meeting number:
2332 484 7763
Password:
xXGCG3rbr83

Join by video system
Dial 23324847763@ashrae.webex.com
You can also dial 173.243.2.68 and enter your meeting number.

Join by phone
18662994153 United States of America Toll Free
+14702385742 US Toll
Access code: 2332 484 7763
Host PIN: 5614

1. Call to order

2. Review of agenda 

3. ASHRAE Code of Ethics

a. Introduction: “As members of ASHRAE or participants in ASHRAE activities, we pledge to act with honesty, fairness, courtesy, competence, integrity and respect for others in our conduct. We will avoid conflicts of interest, and behavior that is discriminatory and/or harassing.” For more, read here: https://www.ashrae.org/about/governance/code-of-ethics 

4. Research chair’s comments
a. Goals of TC 2.4 research subcommittee:
i. Always have one funded project
ii. Consider particulate air filtration as well as the “nature of particulate contaminants” 
b. Reminders: 
i. RAC deadlines for RTAR/WS submission (Get “M-M-A-D” at RAC: March 15th, May 15th, August 15th, December 15th)
c. Research subcommittee chairs’ breakfast is Monday, June 26th
i. Update from Summer 2023 RAC breakfast:
1. 2022 Budget = $5.0M, 2023 Budget = $5.5M, 2024 Budget = ???
2. Budgets need to account for inflation
3. Need to avoid extensions when possible – even when the extensions are no cost.
4. PTARs can be funded too.
d. Action Items for Research Chair:
i. Questions for chairs of other TC’s & Groups?
1. Check status internally for RTAR-1880: “Characterizing Indoor Particle Size Distributions to Inform Air Filtration Standards and Guidelines”
a. Email sent
2. Check status with Steve Emmerich for GPC-44P.  Is there anything TC-2.4 can assist with?
a. I don’t have his contact information
ii. Questions for RAC?
1. Paolo: A couple of years ago when I left RAC we were trying to develop a guideline for how to establish a budgets for projects.  What is the status on this guideline?
a. No guideline is currently available.  RAC does want to see details of co-funding from bidders spelled out.


5. Liaison Reports / Updates (detailed discussion of new ideas reserved for the end of the meeting.)
a. RAC
b. SSPC 170 – Jenny Berens or Brendon Burley?
c. Other

6. Active project updates:

a. 1734-RP, Reproducing the Typical Urban Atmospheric Aerosol in Laboratory for Air Filter Loading
i. PI: Brandon Boor, Purdue University
ii. PMS: Paolo Tronville (Chair), Geoff Crosby, Tom Justice, Brian Krafthefer, Bruce McDonald
iii. Last Meeting Update
1. NCE goes til end of August 2023. 
2. Chunxu: Still optimistic about hitting the deadline. We had a meeting earlier today.  We have completed all the MERV 14 experiments, almost done with the MERV 13, started MERV 8 (performed 8 so far), still 14 experiments left to go.  There is a concern: there is a delay in getting the sample particles for the study.  The supplier has been speedy so far, but we need more salt sticks than original anticipated since the tests are requiring more time.
iv. Current Status
1. Was RP completed by August 2023?  If so, where’s the report?

b. 1784-RP, Repeatability and Reproducibility Assessment of ASHRAE Standard 52.2 as currently Amended
i. PI: Kathleen Owen, Owen Air Filtration Consulting, LLC
ii. PMS: Matt Middlebrooks (Chair), Gemma Kerr, Rahul Bharadwaj, Thad Ptak, Keith Chesson
iii. PI/PMS to provide brief summary of project to date.
iv. Last Meeting Update:
1. Matt: Past due date already.  Trying to get it in by the Tampa meeting, may need email ballot shortly afterward.
2. Kathleen:  Received comments from PMS, hoping to return responses to comments today or tomorrow.  
v. Current Status:
1. Is RP complete?

7. Co-sponsorship

a. 1858-WS, writing underway from TC 2.3 (Jensen Zhang, Kevin @ LMS): “Evaluation of HVAC ventilation effectiveness in reducing SVOCs in indoor spaces.” Small- and large-scale chamber testing. Looking for co-sponsors and 2.4 PMS members. 
i. Lead: Sanjeev Hingorani
ii. Volunteers: Brandon B, Jim R, Brent S
iii. Update from last meeting: N/A, action Item for research subcommittee chair to check status.
iv. Current Status
1. Sanjeev working to get something shared by the week of 1/15/24.

b. RTAR 1931 - submission “Determination of the CO2 and Aerosol Generation and Metabolic Rates of Occupants for Selected Indoor Activities”
i. TC 2.1 lead (Meng Kong)
ii. 2.3 and 2.4 potential cosponsors; went out for 2.4 vote May 2021
iii. Meng Kong (author of RTAR): received RAC feedback and working on revision and resubmission. Major feedback was regarding motivation for why the work is necessary. And more detailed description of budget. Currently no one from 2.4 working with him on this; anyone interested? 
iv. Vijay interested
v. Jan 2023: Meng finished a revision and response to RAC comments, sharing with their authorship working group. They will shift the focus of the RTAR a bit, and focus on the population to healthcare workers, commercial kitchen staff, and office workers (because data are currently lacking and/or very outdated for these populations). Targets still the same (met, CO2 generation, aerosol generation). 
vi. Last meeting:
1. Jeff S. (in chat): TC2.4 approved cosponsorship of RTAR-1931 at Atlanta meeting.
2. Meng:  RTAR has been approved and I am working on the work statement.  Hoping to share out later this year prior to the Chicago meeting.  Trying to get the last deadline of the year.
3. Kathleen:  Do we have anyone from TC-2.4?
4. John: I volunteer as TC-2.4 author.
vii. Current Status
1.  

c. RTAR-1948 – Effects of Conditioning Test Methods on Flat Sheet Media Properties Compared to Field Contaminants
i. Last Meeting
1. Chrystal: RAC voted on RTAR, we didn’t have enough authors.  We need more volunteers to answer questions and address minor changes.
a. Bruce McDonald is willing to get involved.
b. Jon Rajala is willing to get involved.
ii. Current Status / Next Steps
1.  Submitted and in review by RAC.

d. WS-1928 – How Do You Test a Device in a Duct and Chamber Rig
i. TC-2.9 Leading
ii. Chrystal is TC-2.4 representative.
iii. Current Status / Next Steps:
1. Several Bids have been received to review.

8. Work Statement (WS) activity between meetings

a. RTAR-1895, working into WS: Combined gas and particle filters and impact on each other when used in series (and more specifically: how does particle loading affect gas phase performance?)
i. Champion: Brian Krafthefer
ii. Last Meeting
i. Brian:  Will add the vote info to the RTAR when it’s ready to go in
ii. Paolo:  There is a guideline coming out on this topic at the same time.
1. Brian:  Not aware of the circumstances with this guideline submission, but will look into it.
2. Matt: From the other TC meeting minutes, it appears to be a high level action item, not something currently being prepared for submission.
iii. Current Status
i.  

b. WS-1913 “Study of the Level of Filtration Required to Maintain Electronic Equipment Reliability in Regions of High Sea Salt Concentrations”
i. Initiated by TC 9.9; 2.4 voted (15-1-0-0-1) (9.9 point of contact = Mark Seymour)
ii. Update last meeting: No Update, action Item for research subcommittee chair to check status.
iii. Current Status
1. WS has been submitted, awaiting feedback.


9. RTAR activity between meetings

a. RTAR-1880: “Characterizing Indoor Particle Size Distributions to Inform Air Filtration Standards and Guidelines” (now possibly titled: “Characterizing Physiochemical Properties of Indoor Aerosols”)
i. Original goal: Literature review and measurements of indoor particle size distributions to generate typical ranges and distributions for informing filtration metrics 
ii. Champions/co-authors: Jim Rosenthal, Brent Stephens, help offered by Paolo Tronville, Geoff Crosby, Brandon Boor, Satish D
iii. Action from last meeting: RTAR was submitted to 2.4 for voting and was approved 13-3-1; target budget of $195k over 24 months; RTAR was then submitted to RAC and assigned RTAR #1880 in April 2019
iv. Status: Rejected by RAC in KC. RTAR was submitted with 4 negative votes and no comments. RTARs should have comments addressed before submitting to RAC. We may be able to resubmit if we address the comments.
v. Update in Orlando: The purpose of this research project is to gain better understanding of indoor particle size distributions across a wide range of particle sizes. Brent to take lead on addressing the comments and possibly resubmit to RAC. Kathleen can help in ~3 months if Brent needs help. 
vi. Update since last meeting: Brent had begun a revision last meeting; discussion led to beginning with a literature review of the state of the science on what’s known about indoor aerosols (phase 1/phase 2 approach); consider bringing in 2.3 or EHC. No further updates (on Brent’s to-do list, but no progress)
vii. Current Status
1. Jim Rosenthal – Nothing to report, might need to be dropped.

a. RTAR-1928 (now WS-1928) Epidemic Task Force related idea on portable/stand-alone air cleaners testing/MOT, essentially how do you test a device in a duct and chamber rig?
i. Last Meeting:
1. Vote by email to send out to bid.
2. Chrystal: Approved by RAC as is.  Have votes from TC-9.6, waiting for all the votes to come back.  Changed from bio-aerosols to particulate aerosols.
3. Jeff:  Vote from TC-2.4 is complete, just need to count it up.  It was positive.
ii. Current Status:
1.  

b. New RTAR from TC 2.3 (2.4 co-sponsor request): The Effects of Filtration and Air Cleaning on Health & Safety
i. Last Meetings:
1. Caitlin Naske, Nick Agopian, Kathleen Owen, Sanjeev Hingorani, Lexuan Zhong
2. Brent provided comments on an initial draft to Caitlin directly.
3. Caitlin presented the idea to the group. Idea: Literature search collecting information on contaminants of concern, health effects associated with them, and modeling the IAQ and associated health impacts that particle and gas-phase air cleaning could have in buildings (e.g. via DALY approach). 
4. Brian: 4.10 as a co-sponsor? Modeling group. Like James Lo, Mohammad Heidarinejad. 
5. Brent: Check into overlap with projects like RP-1491. probably EHC as co-sponsor (e.g. Luke Leung or Steve Hammerling).
6. Caitlin to follow up with a revision. 
7. Caitlin update Jan 2023: not much update on this one since last meeting other than Caitlin has tried to initiate a revision, but not seeing a lot of interest. Might drop off. 
8. Mark Jackson also expressed interest in helping. 
9. Caitlin:  Recently met as a group.  Focus is going to change a little bit.  Original plan was to look at average concentrations in buildings; now looking more at specific events: cleaning, wild fires, agricultural burns, etc…  Planning a re-write after Tampa.
ii. Current Status / Next Steps:
1.  

10. Work time on any new or existing RTARs, WS, and other proposals 

a. 3D printer emissions/control (with TC 2.3)
i. Past Meetings:
1. From Paula Levasseur with interest from Gemma Kerr
2. Update from last meeting: Kathleen has reached out to a TC from section 9 (venting devices) and will follow up 
3. Discussion from KC: Can’t be done by 2.3 and 2.4 alone, will need input from exhaust systems folks. UL may be working on a standard for this. Gemma has no real update, may be discussed in TC 2.3. Paula has seen a few emails but has no real update. 
4. Updates:
a. Marilyn volunteered; Brian has been looking into UL standards on 3D printer emission testing 
b. Kathleen: current biggest issue is not having a champion to really lead it
c. Gemma: the UL standard is an emissions standard, but what we really need is research to ID what’s needed in terms of ventilation and thus need help from a committee that does this sort of thing
d. Gemma: could ultimately become a standard for ventilation/filtration for spaces with 3D printers
e. Brian K: interested in helping push it forward
f. Brent: literature on emission rates is strong; could see a combination of modeling and measurements of interventions to inform recommendations for ventilation/air cleaning
5. Gemma: 2.3 has some interest, probably need to get people outside of 2.3 and 2.4 to be able to investigate how printers needs to be exhausted/ventilated/etc. Gemma began a preliminary RTAR draft and has a few names from other TCs to potentially contact. Will share with Brent and Marilyn for review. 
6. Still a useful topic but no champion driving it and needs more than just 2.3/2.4 because it involves system issues like exhaust. Kathleen a few years ago contacted several TCs that would reasonably be relevant but didn’t get much interest. Maybe TC 5.4 industrial process air cleaning. Could even broaden to a ‘maker spaces’ type of project. TC 9.7 educational facilities, also 9.10 laboratory systems, or 9.11 clean spaces. Just needs a champion to drive this. Gemma, Marilyn, Brian, Brent remain interested. Also possible interest from 'Qian Zhang' qian.zhang@ul.com
7. New paper on this idea: https://onlinelibrary.wiley.com/doi/pdf/10.1111/ina.13053 
8. Gemma: the idea is following on UL’s emission standard… need research to see what’s needed for safely exhausting, venting, or otherwise controlling these types of devices. Need expertise on industrial exhaust and so forth; they have some contact names (e.g. TC 5.4). This is just waiting on people’s time. 
9. Gemma: currently overloaded, still interesting and important.  UL came out for a standard procedure for measuring emissions from 3D printers.  Still need safety guidelines as a logical progression from the steps UL has taken.
ii. Current Status / Next Steps:
1. 

b. Forest fire smoke
i. Last Meeting:
1. Jeff S: Fisk and Chan paper; Health Canada project on retirement homes
2. EPA had a webinar last week with some really good speakers
3. Brian Krafthefer offers to assist, not chair, will work with Handbook Chapter 11 to see if they have interest in this area.
4. Updates?
5. Jeff S: ASHRAE has a committee looking at wildfire smoke (Guideline 44), Steve Emmerich is leading it
6. Paul Francisco: EPA just had a call out for funding on wildfire smoke mitigation indoors in general; Washington state too; maybe recommend what ends up being done and what gaps if any are fillable by ASHRAE 
7. Marilyn: don’t necessarily need to limit to retirement communities, could broaden
8. Kathleen: a problem that’s not going to go away, not necessarily just retirement communities, and a joint 2.3/2.4 issue
9. Brian: infiltration of outside smoke
10. Brent: would be good to explore what ASHRAE guidance is out there on wildfires (e.g. https://www.ashrae.org/File%20Library/Technical%20Resources/COVID-19/Planning-Framework-for-Protecting-Commercial-Building-Occupants-from-Smoke-During-Wildfire-Events.pdf) and also EPA and other orgs. (Brian K volunteered to review)
a. Peter: some of this covered in a recent NASEM workshop and presentations. 
11. Paul F: with the EPA funding that is getting awarded (several million), probably recommend to step back for a bit and revisit in a year when we know where this research goes
12. Marwa: update from 62.1 on GPC 44.P, a new proposed guideline specifically about minimizing occupant health impacts from wildfire smoke, should be published soon (can see TPS on ASHRAE website). Brian reiterated this in this meeting.
13. Mattea: Intel has been interested in wildfire smoke effects and filtration as primary control as well. 
14. Brent: review this to familiarize ourselves with current guidance: https://www.ashrae.org/file%20library/technical%20resources/covid-19/planning-framework-for-protecting-commercial-building-occupants-from-smoke-during-wildfire-events.pdf 
15. One angle here could be gas-phase focus, as the guidance above doesn’t speak to gas removal at all (all PM).
16. GPC 44 is working on a guideline for wild fire smoke.
ii. Current Status / Next Steps:
1. 

c. Impact of aerosol phase state on filtration efficiency and loading kinetics of HVAC Filters under varying humidity (Brandon Boor)
i. Past Meetings:
1. Jeff: RAC would probably want to wait for 1734 to finish, so we could prepare RTAR but not submit until after 1734 final report
2. Paolo: Priority is completing 1734.  We shouldn’t distract from that, but we can get the RTAR started as the next phase.
ii. Current Status / Next Steps
1.  




d. Following up on 1649-RP, Tom Justice proposed the idea of a project to fund a design guide on residential filtration to help better assist the residential designer and user on how to better understand relationships between the filter, system, building, and operation. A large number of factors affects filter effectiveness outside of filter performance rating alone. Could be a follow on to the recently published residential IAQ guide, going out to bid (rather than project PI or PMS or other volunteers doing all of the work).
i. Last Meeting
1. Tom follow up this meeting: he has drafted a TPS for an MTG on this, as it seems to be how ASHRAE has generally gone out about generating guidelines; talked to some other TCs, awaiting input
2. Sina Yousefi expressed interest in this, from AAF
3. Tom: Meeting with Paul Francisco and others in Tampa to see if 62.2 is interested to move forward with MTG to write a user’s manual on this subject.
4. Paolo: Could consider PTAR instead of RTAR to promote a publication on the topic.
ii. Current Status / Next Steps
1. 

e. Geoff and Kathleen are working on an RTAR with 9.6 that would be co-sponsored by 2.4. “Cost and energy implications of increased filtration efficiency in healthcare facilities.” 
i. Past Meetings:
1. There is interest now; would involve field measurements at select healthcare facilities
2. Kathleen: Status is that it has been written once and reviewed by liaisons, needs to have some edits made and then will be shared, aiming to hit March deadline
3. Latest update from Kathleen: no traction, as more than half of 9.6 didn’t think it was a good idea, referencing a paper citing lots of assumptions (but not actual measurements) on this very topic (“the data are already out there”). “not terrible, just weird.”
4. Brian to Geoff: is this of interest to GPC 35? Possibility to move from 9.6 to a different building type? What about TC 7.6 building energy performance? Brent to pursue this idea…Hyojin Kim (NJIT) is the current research subcommittee chair (no follow up yet)
5. Kathleen to send latest version to Brent and Brian for review (did not see this)
6. “Fan Energy and Airflow Implications of Air Filtration in Commercial HVAC Systems” (although there may be issues in terms of costs if it’s too broad)
7. This has been stalled with not a great response by 9.6. If this goes anywhere it would probably be with 2.4 in the lead. No traction lately. 
8. Brendan Burley: this topic comes up regularly in 9.6; Brendan is coordinating on behalf of 170, and because of the demotivation from 9.6 he would have no problem encouraging 9.6 to drop the line of research. Then 2.4 could take the lead. 
9. Kathleen: would 170 support it? Brendan: there are some overlaps in 170 and 9.6 membership that might prevent progress. Brendan will follow up with 9.6 to consider dropping it and seeing if there’s a path via 170.
10. John Randtke works for an energy services contracting company so he offered to be included 
11. Kathleen: last she heard, 9.6 research chair approached Jeff for a 2.4 vote. It might have gotten submitted? It went in with about half of 9.6 voting against it (BRS: Yikes).
12. Dropped by TC-9.6.  They voted not to support it.
13. Kathleen:  They started some good work that we good leverage to get started on our own RTAR.  Wouldn’t have to be healthcare if we move forward without 9.6.
ii. Current Status

f. Impact of Gas Stoves on Air Quality
i. John Randtke interested in drafting an RTAR on this. At the very least interested in a literature study.
ii. Jeff: fantastic idea because it has attention and it also aligns with decarbonization as a high priority in ASHRAE (and broadly in the AEC industry) currently
iii. John R: impacts of electric vs. gas stoves on electric grid (peak demand) and how does that vary by region (and thus grid mix)
iv. Brent: perhaps a net energy + IAQ impacts of residential stoves
v. Tom: good idea to involve 62.2
vi. Targets: NOx, fine PM mass, and also UFPs (#)
vii. Current literature is kind of a partial story
viii. Brian K, John R, Brent S, Vivek have met a few times and exchanged emails on the topic.
ix. This has become a local building code issue / legal battle in some states / cities.
x. There have been some ASHRAE Journal articles written on the topic.
xi. John Randtke has not drafted an RTAR yet, but is still interested in doing so.  Planning a forum/debate for Chicago to receive input.  Any other volunteers?
xii. Meng Kong – TC-5.10 on kitchen appliance has performed some research.
xiii. Current Status / Next Steps
1. The forum did not get approved for Chicago.

11. PTARs


12. New ideas (work time for the rest of the meeting)


13. Other items

a. Nick Clements: coming from EHC. Starting an effort to write an emerging issue brief on reactive oxygen species and their byproducts. If anyone is interested just contact Nick. Looking for a little more input on the chemistry side. Would like to get it done this calendar year. Kathleen emphasized making a call to 2.3.
i. This brief may be coming out sometime soon.

b. Age of Electronic Air Cleaners
i. John Randtke: shared an idea for potential RTAR during 2.3 meeting regarding the effects of age on electronic air cleaners (powered cleaners.) Pull devices that are 5, 10 years old from the field and evaluate effectiveness, degradation, do they still pass UL 2998, etc. Those in support and volunteering: Jeff Siegel, Marilyn Listvan, Peter McKinney. Update: still working on a draft, making progress. Brought it up with 2.3 where there was a lot of interest. Thought about 9.7 too given that a lot of the equipment is installed in educational facilities. 
ii. John has a group interested and plans to set up a time for their working group to work on a draft 
iii. Awaiting development of Standard 185.5 since this standard will be used as a tool for the RTAR.

c. Energy Consumption Related to Filter Loading
i. Brian K: energy use of HVAC system as a filter loads? (John: depends on the fan curve; Brian: depends on how the filter loads?) Brent: we’ve had project ideas in this domain come and go, and have had a hard time getting them approved. Jeff: we had an RTAR on this focused on the diversity of systems and fans, and we dropped it. But wonders if the emphasis on decarbonization gives us another window/opportunity to approach this. Framed as maintaining filtration performance in decarbonization? Paolo: composition of RAC changes over time and perception of air filtration is different now post-COVID. 
ii. Brian: May also be of interest GPC 35 relating to filtration and energy use.
1. Method for Determining the Energy Consumption Caused by Filtration and Air Cleaning Devices, approved in 2013


14. Adjournment
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