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ASHRAE Meeting Agenda 
TC 9.6 Health Care Facilities 
Chicago Hybrid Annual Meeting
Main Meeting: Sunday, Jan 21, 2024, 5:00 to 7:00 PM CST
Location, McCormick Place West, W184bc (1)
(Mead, Chair; Eldridge, Vice-Chair; Granzow; Secretary)

Virtual:  Webex link available at TC 9.6 webpage: 

https://tpc.ashrae.org/?cmtKey=4ec4bea4-fa45-464f-9bb0-d79b6edc372d 

Or you may participate via phone:

+14702385742 US Toll Access code: 2334 508 9744
 

SUBCOMMITTEE MEETINGS will be held in person AND virtually on Sunday Jan 21 

at the times indicated below.

Location: McCormick Place West, W184bc (1)

Virtual instructions: Please see MS Teams link and information below on the virtual portion of our 

meeting.  The same link is being used for all subcommittee meetings.

https://events.rdmobile.com/Asset/Download/f9d50caa-6673-4427-af91-b1705a9a7a57 

Meeting ID: Meeting ID: 288 517 753 607 Passcode: caVHyS

Virtual attendees can also click "Enter Meeting" under the “Resources” tab in the conference 

schedule listing to join the meeting(s) on the noted date and time. 

Or call in (audio only)

+1 513-458-7170,,142911798# United States, Cincinnati

(888) 994-4478,,142911798# United States (Toll-free)

Phone Conference ID: 142 911 798#

 

TC 9.6 Infectious Diseases (Neu, Chair) 2:00-3:30 pm CST  

TC 9.6 Research*  (Thomsen, Chair) 3:30-4:30 pm CST 

* Being held jointly with SSPC 170 Research Subcommittee

TC 9.6 Handbook (English, Chair) 12:00-12:30 pm CST

TC 9.6 Energy (Leach, Chair) 12:30-1:30 pm CST

TC 9.6 Program (Granzow, Chair) 1:30-2:00 pm CST

 

ASHRAE Code of Ethics Commitment
In this and all other ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, 

integrity and respect for others, and we shall avoid all real or perceived conflicts of interest. (See 

full Code of Ethics: https://www.ashrae.org/about/governance/code-of-ethics)

ASHRAE Commitment to Care
The health and safety of all ASHRAE conference attendees is a top priority. Out of respect for our 

fellow attendees, we commit to wear masks indoors, monitor our health, seek medical attention if 

symptoms develop and adhere to all ASHRAE Commitment to Care protocols. We are committed 

to the well-being of one another.
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Item Description Person Time 

(min)

1 Introductions, agenda, conference call and 

attendance documentation instructions

• 72 total in attendance

o 24 Virtual

o 48 In person

Mead 5

2 Roll call, quorum check.

Mead, Kenneth X

Granzow, Frederich X

Thomsen, David X

Bhansali, Amit X

Burley, Brendon X

English, Travis X

Kondrat, Paul X

Mousavi, Ehsan

Phelps, Erick X

Wilson, Laurence X

Lemire, Nicolas X

Granzow 2

3 Minutes

• Assembling and will be posted to 

basecamp

Granzow/Eldridge 5

4 Membership Chair Report, Roster Changes, 

Welcome PCM’s 

• Refer to attached presentation

• As of Friday

o 247 overall members

o 12 Voting members

o 127 Corresponding members

o 108 Provisional Corresponding 

Members

o 39 YEA members

Westbrook 5

5 Chair’s Report TAC Breakfast Meeting

• New Section 9 head – Joy Altweis

• New TC for Environments in Space

• New Roster form will be online – Beta 

testing right now

Mead 3
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• Looking for ways to get more Fellows

• 54k members. 1k TC members. Very 

little overlap between chapter meetings 

and TCs.

7 Handbook Subcommittee Report

• Just starting

• Reach out to Travis with topics for 

updates

• See attached subcommittee minutes

English 5

8 Energy Subcommittee Report

• Regrouping with new TPS

• Discussed potential topics for committee 

work

• Discussed ways to be more 

internationally focused in lieu of just 

North America.

• See attached subcommittee minutes

Leach 5

9 Programs Subcommittee Report

• Review of current programs at this 

meeting

• Review of presentations people are 

working on for future meetings

• Looking for new subcommittee chair

• See attached subcommittee minutes

Granzow 5

10 Infectious Diseases Subcommittee Report

• New chair

• ETF handoff process was discussed

• In the news

• Disease X – How can the committee 

move forward

• Can ASHRAE Gov Outreach help reach 

out to WHO regarding 241?

• See attached subcommittee minutes

Neu 5

11 Research Subcommittee Report

• Recap of active and potential projects

• See attached subcommittee minutes

Thomsen 5

12 Webmaster Report

• Website up to date

• Working on meeting minutes

Augustini 3

13 Section Head Comments

• See chair breakfast notes

Cochran 5
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14 ALI

• Last class was 3 hrs and was too short

• Revised class is done and scheduled new 

sessions.

• Added new content on electrification and 

decarbonization

Burrough 3

15 Liaison Reports

-Std 241

• Published last summer

• Now an SSPC

• Working on some CMPs

• Looking for pilot candidates

-Std. 170

• Meeting tomorrow and Tuesday

• Addendum m will be out for public 

review soon regarding room recirc units

• Publishing first quarter of 2025, working 

to finalize several addenda

-Std. 189.3

• Working on electrification addendum

• Working on low flow plumbing fixture 

issues

-Std. 188

• Tyler Anderson reported that SSPC 188, 

514 and Guideline 12 are working to 

combine committees.

• 514 has been published since Tampa

-Std 90.1

• Nobody present

-Std 55

• Brenden Burley reported that standard 

was just published and the committee 

met to brainstorm topics for next round 

of revision

-Std 62

• Several updates.

• Density corrections now required

• New adhoc workgroup looking at 

equivalent clean air for IAQ

• Staying with seal class A vs leakage 

standard

• Looking at model laws regarding instant 

air quality reporting and looking to get 

data on IAQ

-Environmental Health

• Kem Mead reported

Flannery

Fauber

Vernon

Darwich

Poots

Burley

Taylor

 

2

2

2

-

2

2
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2
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• Meets tomorrow morning

• Looking at briefs and possible 

retirements

-ACH MTG

• CO-RP8 – actively seeking bidders

Scott Fielder reported on standard 111 Testing 

Adjusting and Balancing and 7.7 involvement 

regarding support of 9.6 research

Lautz 2

16 Healthcare Decarbonization Guide 

(ASHRAE/ASHE collaboration)

• Has been turned into publications

• Looking at only new buildings

• Coordinated with REHEVA guide to 

avoid conflicts

• Looking at hospitals only

• ~100 pages

• Focuses on Scopes 1, 2 and 3 from the 

GHG protocol

• Document is not duplicative letting other 

guides cover deep dives on specific 

topics

• Looks at storage and thermal offsets for 

short and long term

• Looks at microgrids

• Did not include baseline models

• Did not include decarb codes

Walt Vernon 5

17 Special Presentation & Discussion: Update to 

ASHRAE/RHEVA Guides focusing on energy 

and decarbonization

• Update on guidebook status

• Working to wrap up some examples and 

updates per current legislation, the 

ASHRAE MTG, and COVID results.

• Hoping to publish by Jan 2025, faster if 

possible

• ~50 page guidebook

• Will passive house hospital in Frankfurt 

Germany be in the book?

Mills/Maassen 15

18 Vice-Chair Remarks

• Sign in reminder

• TC dinner at Victory Tap

Eldridge 2

19 Closing Remarks

• Asked all non-voting members or people 

with conflicts of interest to leave the 

room for a private session

Mead 2
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20 Executive Session

• PES chair reported on TRP-1864

• Vote to approve recommendation

o Paul K

o Ken M

o Eric G

o David T

o Larry W

o Amit B

o Erick P

o Nicolas L

o 8/0/0/3

Mead



TC 9.6 Membership 

January 21, 2024

• 247 overall members

• 12 Voting members

• 127 Corresponding members

• 108 Provisional Corresponding Members

• 39 YEA members



Executive team

TC Officers (Through June 30, 2025)

• TC Chair: Ken Mead
• Vice Chair: David Eldridge
• Secretary: Erik Granzow



Roster changes 

2024 Society year

Voting members, terms expiring June 30, 2024

Amit Bhansali

New Voting Members effective July 1, 2024

George Augustini

Jennifer Leach

Gina Semerad



Voting Members

2024 Society year

Amit Bhansali (2024)
Ehsan Mousavi (2025)

Lawrence Wilson (2025)
Erik Granzow (2026)

Ken Mead (2026)
Erick Phelps (2026)

Steve Friedman (2026)
Brendan Burley (2027)
David Thomsen (2027)
Travis English (2027)
Paul Kondrat (2027)

Nicolas Lemire (Member-Non Quorum)



Subcommittee chair and officers
2023-2025 Society term

• Handbook (Applications, Chap. 8): Travis English
• Research: David Thomsen

• Standards: Jeremy Fauber
• Programs: Erik Granzow

• Membership: Ron Westbrook
• Healthcare Energy subcommittee: Jennifer Leach

• Infectious Diseases subcommittee: Dylan Neu
• Webmaster: George Augustini

• ALI Coordinator: Don Burroughs
• TC associated MTG (MTG-ACR, Air exchange rates): Roger Lautz



TC 9.6 Handbook Subcommittee Meeting

(2023 Applications � Health Care Facilities)

Sunday, Feb 5, 2023

12:00 pm � 12:30 pm (EDT).

Item Description Person Time

1 Welcome T. English 1

2 Introductions and Sign-in Link: All 1

3 Updates P. Likhonin 3

4 New Business - brainstorming T. English 2

Intro:

Updates: 

1. Things to do for 2027 version:

a. Word count reduction - page count is blown up

b. Perhaps move to design manual  (note 1)

2. If it's in 170, just leave it in 170

3. Infectious aerosols, coordination with 241 and related 

chapters from other handbooks

4. Errata from the 2023 version

5. Outstanding comments in 2023 spreadsheets

a. Mike Meteyer notes on follow up conversations

b. Don Burroughs is leading the design manual effort, in 

start up

6. Encourage anyone to have seminars, write papers; it�s 

easier to cite into the chapter. 

Notes

A. The design manual is re-starting. It is just in the process 

of restarting. Lead is Don Burroughs 

dburroughs@dewberry.com

B. Heather Kennedy is the contact at ASHRAE. We need to add 

the 2023 chapter into 2027 folder in author's portal. 



(Pavel has contact info)

Meeting Adjourned 12:25pm



ASHRAE TC9.6 HEALTHCARE FACILITIES

Energy Subcommittee

Page 1

[Title]

MEETING SUMMARY

January 21, 2024, 12:30-1:30pm CST

McCormick Place West, Room 184bc

Chicago, IL

AGENDA:

1. Energy subcommittee - purpose and scope?

2. Future resources, publications

ATTENDEES:

Jen Leach, Sub-com Chair

Jotform.com

NOTES:

1) Purpose and Scope

a) Title: TC9.6 Healthcare Facilities

i) Purpose: ?

ii) Scope:  TC 9.6 is concerned with the application of ventilating, air-conditioning, refrigeration, 

life safety, and energy conservation systems to healthcare (hospital, outpatient, long-term 

care) facilities.

b) Title: Energy Sub-committee

i) Purpose/Scope:  To provide access to and the creation of resources for reducing the energy 

consumption and GHG emissions related to the operation of Healthcare facilities, while 

minimizing negative impacts on the planet and not compromising occupant safety, health 

and wellbeing.

2) Priorities for the subcommittee moving forward.

a) Update occupant, plug and process load profiles.

b) Top Five/Ten areas of focus for energy savings and carbon reduction.

i) Design

ii) Operations & Maintenance

c) Add data resources to the TC website and the online Applications Handbook.

d) North American focus.  How do we increase our focus more internationally?

i) Natural ventilation.

ii) Reach out to other chapters/organizations to write a comparison of hospital design.  

Challenges, differences in regulations.



TC 9.6 Healthcare Facilities – Programs 
Subcommittee

Sunday 01/21/2024, Hybrid

I. Introductions

II. TC 9.6 Sponsored Programs/Courses at 2024 Winter Meeting (0)

III. Other Programs/Courses of Interest at 2024 Winter Meeting (4)

 





IV. Indianapolis, IN 2024 Winter Meeting, June 22 – June 26, 2024

Overview of Conference Tracks:



Indianapolis Dates:

• Wednesday, November 29, 2023 | CP Abstracts, and Paper Session Requests Due

• Wednesday, December 13, 2023 | Conference Paper Abstract Accept/Reject Notifications

• Friday, January 5, 2024 | Website Opens for Extended Abstracts and Seminar, Workshop, Forum, Debate and 

Panel Proposals

• Monday, February 26, 2024 | Debate, Panel, Seminar, Forum, Workshop, and Debate Proposals Due

• Friday, March 15, 2024 | Extended Abstract Paper Due

• Friday, March 15, 2024 | Full Conference Papers Due; Request for Conference Paper Sessions Due

• Monday, April 1, 2024 | Conference Paper Accept/Revise/Reject Notifications

• Monday, April 1, 2024 | Extended Abstract Accept/Reject Notifications

• Wednesday, April 10, 2024 | Revised Conference Papers Due

• Friday, April 12, 2024 | Debate, Panel, Seminar, Forum, Workshop Scheduling Notifications

• Wednesday, April 24, 2024 | Conference Paper Final Accept/Reject Notifications



V. Future Meetings

• Indianapolis, IN: 2024 Annual Meeting, June 22 – June 26

• Orlando, FL: 2025 Winter Meeting, Feb. 8 – Feb. 12

• Phoenix, AZ: 2025 Annual Meeting, June 21 – June 25

• Las Vegas, NV: 2026 Winter Meeting, Jan. 31 – Feb. 4

• Austin, TX: 2026 Annual Meeting, June 27 – July 1

VI. Discussion on Potential Program Topics

• Resources for future meetings:

https://www.ashrae.org/conferences/conference-resources/papers-and-programs

• From Winter Meeting 2022:

• Decarbonization

o Walt Vernon is leading the MTG on Decarbonization and volunteered to help.

• From Summer Meeting 2022

o Benchmarking Data

▪ A presentation from David Eldridge regarding the benchmarking data their group has collected.

o Operations and Maintenance of Healthcare Facilities

▪ Partner with TC 7.9 in commissioning.

▪ Presentation on important factors/considerations regarding maintenance and operations of HC facilities.

▪ Amit Bhansali volunteered a potential speaker regarding the commissioning aspects.

o EUI at design for normal operation vs emergency operation

▪ Does emergency operations effect hospital EUI?

▪ Dave Thompson, David Eldridge and Walt Vernon have data showing no real increase.

• From Winter Meeting 2023

o Epidemic Task Force Results suggested by Jen Leach

o From Energy Subcommittee Meeting

▪ Energy Modeling Input Profiles Base On Existing Measured Data

▪ Unoccupied Setback Controls

▪ Canada vs USA Benchmarking Data

▪ Adiabatic Humidification (Ben Russell)

▪ Geothermal Hospital Lessons Learned

• From Summer Meeting 2023

o Planned presentations for Chicago

▪ Paper session on the research project recently completed by Ehsan and Roger CO-P3.

▪ Panel Discussion on Geothermal Systems at Healthcare Facilities.

• Not accepted

▪ EUI Data presentation by David Eldridge.

▪ 241 as applied in hospitals seminar by ?? Maybe Travis



o Planned presentations for Indianapolis

▪ Paper Session on data and results of monitoring by Kurt.

• From Chicago

o Renewable energy in healthcare – Leach

▪ Microgrids

▪ Storage – Thermal and Power

▪ Grid interaction – NEC

o Walt – Decarb guide presentation

o Global challenges 

▪ North America vs other regions

o SPD Changes/Challenges

▪ AAMI Standard on Water Quality

▪ ASHRAE Standard 514/188

▪ Clean/Dirty Pressurization

VII. Subcommittee Membership

• Searching for a new chair
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ASHRAE Meeting Agenda 
TC 9.6 Infectious Disease Subcommittee
Chicago Hybrid Annual Meeting
Sunday, Jan 21, 2024, 2:00 to 3:30 PM CST 2:05-2:54
Location, McCormick Place West, W184bc (1)

Virtual instructions: Please see MS Teams link and information below on the virtual portion of our 

meeting.  The same link is being used for all subcommittee meetings.

https://events.rdmobile.com/Asset/Download/f9d50caa-6673-4427-af91-b1705a9a7a57 

Meeting ID: Meeting ID: 288 517 753 607 Passcode: caVHyS

Virtual attendees can also click "Enter Meeting" under the “Resources” tab in the conference 

schedule listing to join the meeting(s) on the noted date and time. 

Or call in (audio only)

+1 513-458-7170,,142911798# United States, Cincinnati

(888) 994-4478,,142911798# United States (Toll-free)

Phone Conference ID: 142 911 798#

 

ASHRAE Code of Ethics Commitment
In this and all other ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, 

integrity and respect for others, and we shall avoid all real or perceived conflicts of interest. (See 

full Code of Ethics: https://www.ashrae.org/about/governance/code-of-ethics)

ASHRAE Commitment to Care
The health and safety of all ASHRAE conference attendees is a top priority. Out of respect for our 

fellow attendees, we commit to wear masks indoors, monitor our health, seek medical attention if 

symptoms develop and adhere to all ASHRAE Commitment to Care protocols. We are committed 

to the well-being of one another.

I. Introductions:
• Sign-in ( https://form.jotform.com/231753647820156 )

• 60 in person attendees, ~25 online

II. Subcommittee Business
• New Chair – Dylan Neu from CDC/NIOSH

• ETF 9.6 handoff update?
i. Stalled since 241, but not stopped, Bill Bahnfleth is finalizing 

report for this meeting

• Update on 241 – Flannery
i. Implementation and feedback

1. A few places implementing, nothing official yet
ii. Future changes

1. 3 CMPs, no healthcare specific yet 
iii. Open discussion
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III. ID in the News
• Mpox

i. There has been a large increase in Clade I MPXV infections 
in DRC, with signs of sexual transmission which has not 
been seen before

ii. Clade II MPXV infections continue to be seen in the US
iii. New MMWR report on wastewater surveillance shows very 

high probability of seeing cases in wastewater (>70% for a 
single case in the water treatment area) Detecting Mpox Cases 

Through Wastewater Surveillance � United States, August 2022�May 

2023 | MMWR (cdc.gov)

• Measles
i. Outbreak in Philadelphia

1. 8 cases identified in unvaccinated individuals (Health 

Dept Update: Philadelphia Measles Outbreak - Outbreak News 

Today)

• COVID
i. COVID deaths remain elevated after the winter holidays at 

around 1,700/week in the US 

ii. Lots of stories in the news around Long COVID as we shift 
away from pandemic mode, particularly on a new study 
showing potential mechanisms Long Covid study reveals major 

insights on a potential cause (nbcnews.com) 

• Flu/RSV
i. Some experts agree that we are returning to a more normal respiratory 

virus seasonality, with flu data in particular showing a return to pre-

pandemic patterns Respiratory viruses appear to be falling back into 

seasonal order (statnews.com)

• “Disease X”
i. WHO director calls for world pandemic treaty to prepare for Disease X 

(yahoo.com)

• Open table for sharing
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i. Perhaps we could have a subgroup in ID for preparing for 
unknown diseases

1. Chat versus in person discussion can be helpful to 
bring other voices to the table

ii. Sizing of oxygen systems for future pandemics as example 
of things we need to looks at

iii. Time to publish a white paper? What happens if we lose the 
information the website. Can be hard to find. If we publish a 
lessons learned book/paper for facilities

1. ETF published something? Friedman reviewed the 
FGI guidelines publication

2. Larry: capture feedback from facility owners since 
COVID. They have a “COVID hangover”. Focus any 
publication on an owner side since they stopped 
listening to COVID info. The attitude seems to have 
become “we got through it, so we can do it again” 
without preparing further

iv. ETF debriefed ASHRAE on what worked and what could be 
better. Connections are so important as they help people 
come together quickly, so continuing participation in 
ASHRAE meetings and conferences is highly encouraged

v. Medical gas resiliency document published last year by 
Army Corps of Engineers. This is an example of the 
standards that can help us move forward for future 
pandemics.

vi. ASHE Feb 2021 compiled a document called “Current…” 
that complies lessons learned from COVID

vii. TC Chair’s meeting this morning included news that 6 
additional subcommittees in 9.6 would be authorized and 
treated as a true subcommittee

IV.Guest from EPA: 

• Update from US EPA – Dr. Katherine Ratliff
i. New DoD study for 24-hour Continuously operated spaces
ii. EPA vs FDA regulations

1. FDA only regulates those devices that make disease 
transmission or in patient care settings, EPA 
regulates organism kill claims and in not patient care 
spaces. There is lots of nuance on who regulates 
what and where.

2. EPA accepts complaints about false or misleading 
claims on disinfection and pesticide products.

3. UK NHS standards for air cleaners published Feb ’23. 
All air cleaners are tested in a central facility if they 
want to sell to NHS, UV and HEPA only.

iii. Open discussion
1. Isolation standard from NHS Positively pressurized 

anteroom HBN-04 supplement 1

V.  Suggestions for future topics/presentations?
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• Emerging technologies?

i. DNA tracers

ii. Far-UV?



TC9.6 / 170 Research Subcommittee Report 

• Subcommittee met January 21, 130pm PT

• Highlights –

• One published sponsored/co-sponsored research project 

• Two ongoing sponsored/co-sponsored research projects 

• Three sponsored/co-sponsor work statements bids being reviewed

• Two sponsored/co-sponsored work statements underway

• Zero sponsored/co-sponsored RTAR or PTAR in development

• Four potential sponsored RTAR in development 



Research 

• TC9.6 Co-sponsor - 1780 RP: Test method to evaluate cross-contamination of gaseous contaminant within 
total energy recovery wheels. 

• Brendon:  Published, presentation Tuesday

• TC9.6 Sponsor - RP-1816:  Reporting the Energy Use and Heat Gain from Imaging Equipment

• Oscar:  Underway, coordinating with hospitals and manufacturers to complete data acquisition 

• TC9.6 Co-sponsor with TC2.9 – RP-1854: Database of Ultraviolet Inactivation Rate Constants (k-values) for 
Microorganisms Critical to System Design 

• Ken/Dylan:  Progressing, literature review complete, extended through August 2025



Research 

• TC9.6 Sponsor - 1889 TRP:  Graywater use in Healthcare Facilities; determining risk and appropriate design 
responses

• Eric/Erica/Tyler: Bids being reviewed

• TC9.6 Co-sponsor with TC2.9 - 1873 TRP:  UVGI Design Applications for Large Volume Spaces

• Ken/Dylan:  Placed on hold, other ASHRAE efforts may have eliminated research need

• TC9.6 Sponsor - 1864 TRP: Investigating the applicability of Standard 62.1's Ventilation Rate Procedure for 
Healthcare Rooms 

• Ken:  Preliminary vendor selection complete

• TC9.6 Co-sponsor with TC2.9 – 1928 WS:  Air Cleaner Efficiency in Combination Chamber Duct System

• Ken:  Preliminary vendor selection complete



Research Development - WS

• TC9.6 Co-sponsor with ACR MTG – CO-RP-8 (formerly 1936):  Air Change Rate Impact on Ventilation 
Effectiveness  

• Kishor: Price Industries agreed to co-fund, development underway, looking for potential bidders

• TC9.6 Co-sponsor with TC2.1 – 1931 WS:  Determination of the Metabolic Rates and CO2 and Aerosol 
Generation of Occupants in Modern Offices, Medical Settings, and Commercial Kitchens 

• Mike (now Sierra):  Underway, trying to finalize by March

• TC9.6 Sponsor - 1955 WS:  Anteroom ventilation rate, temperature range, pressure relationship, and 
boundary conditions 

• Ted/Ehsan/Erick:  RAC approved with comments, team addressing comments, hoping to complete efforts by March



Research Development – RTAR and PTAR

• None – need to replenish!  



Research Development – Potential RTAR
• XXXX RTAR:  Understanding the appropriate application of humidity and temperature control strategies across climate zones on infectious 

aerosol transmission

• Jonathan/Alejandro/Duncan/Traci/Brendon:  Awaiting 170 workgroup, likely Summer 2024  

• XXXX RTAR:  Patient bathroom ventilation design 

• Ken/Travis/Larry:  Rough draft of RTAR started

• XXXX RTAR:  Risks Associated with different medical practices (clinic, MOB, hospital)

• Jeremy/Sonia:  Good discussion

• XXXX RTAR:  Ventilated Headboard

• Roger?



Thanks



Research Development - Other

• Big Data Operating Room Air Change Analysis 

• Ehsan/Kevin/Fred:  CO-RP3 breakout.  Utilize primarily public SSI data and TAB reports.  Preliminary results presented June 2023.  

• 400 operating rooms, 29 hospitals, 3 states

• Next steps – conclude Pilot phase, soliciting funding



ASHRAE-REHVA Guidebook 

Towards Zero Energy Hospital Buildings

Wim Maassen

January 21st 2024

ASHRAE TC 9.6 meeting



ASHRAE-REHVA Guidebook | January 21st 2024

Status

 All ASHRAE and REHVA reviewer comments were addressed beginning 2020.

 Permissions need to be completed for case studies and for pictures/tables.

 Lay-out needed to be adjusted to format ASHRAE

2



ASHRAE-REHVA Guidebook | January 21st 2024

Updates

1. Include reference to Covid works such as the ASHRAE Covid material.  Include 

references that offer energy efficiency such as UVC air cleaning which allows 

recirculation in places where it is currently not allowed – such as Europe.

2. Refer to ASHRAE Decarbonisation task force and published material. Note 

Decarbonisation guide for hospitals (which Walt Vernon’s group is doing for ASHRAE).

3. Refer to proposed ASHRAE  Decarbonised hospital guidance work. Including possible 

NZC guide for hospitals 

4. Check case studies are still relevant and update or amend if necessary

3



ASHRAE-REHVA Guidebook | January 21st 2024

Updates

5. Refer to recently published and publicly available material such as the UK NHS Net 

Zero Carbon Standard and related material.

6. Note that HTM 07 is about to be updated – this is known as Encode and covers energy 

usage/efficiency. 

7. Note that the NHS are about to start a programme of training for Decarbonisation

across all hospitals in England/UK. 

8. Include new legislation e.g.: EU – Energy Performance Directive IV, EU – Taxonomy

9. Include Roadmap studies NL for Hospital Buildings achieving Net Zero in 2050

4



ASHRAE-REHVA Guidebook | January 21st 2024

Planning

 Jan 2024 => TC 9.6 to review and approve new scope at Chicago meeting in Jan 2024.

 Jan => draft updates, list of required permissions and list of case studies

 Feb-March => finalize content

 Apr-May => finalize lay-out and permissions

 Jun => submit GB to reviewers or for vote

 Jun => formal vote TC 9.6

 Sept 2024 => address comments finalize GB

 Oct 2024 => submit GB to ASHRAE Publication

 Jan 2025 => Publication of Guidebook => ASHRAE Winter Conference
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Background and content of Guidebook
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Next step (ASHRAE-)REHVA(-TVVL) Guidebook
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MISSION

:

Net Zero
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WHAT?

 ashrae rehva guidebook nzeb hospital buildings

 50 pages

 50% practice / evidence

 reference is made to other guidebooks on detailed engineering 

 focus on approach, method, risk management and quantification benefits (not only cost 

reduction but improvement of primary process) 
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Realizing a positive attitude to CO2 emissions 
reduction in hospitals and creating "can do" mind 
set using a pragmatic approach, method, measures 
and evidence to realize CO2 emission reduction in 
new Hospital Buildings. 

Considering future hospital operation and 
challenging the standards and design requirements.

Providing academic evidence and real examples.
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Realizing a positive attitude to CO2 emissions 
reduction in hospitals and creating "can do" mindset 
using a pragmatic approach, method, measures 
and evidence to realize CO2 emission reduction in 
new Hospital Buildings. 

Considering future hospital operation and 
challenging the standards and design requirements

Providing academic evidence and real examples..



ASHRAE-REHVA Guidebook | January 21st 2024

Questions to be answered

 where do we stand with NZE hospital building design ?

 what approach and methods can be used to realize NZE hospital ?

 what requirements and standards are in place and need to be challenged ?

 what are major opportunities ?

 what are key research/development topics ?

 what examples indicate the relevance of this (effective hospital building design)

 Don’ts! No gas? 
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Taskforce and reviewers

REHVA TRC Taskforce

 Wim Maassen – TVVL

 Frank Mills - CIBSE 

 Jarek Kurnitski – EKVU

 Hans Besselink – TVVL 

REHVA TRC Reviewers

 Livio Mazzarella – AiCARR

 Hywel Davies – CIBSE

 Jaap Hogeling – TVVL 
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ASHRAE TC 9.6 Taskforce

 David Eldridge

 Travis English

 Maya Salabasheva

 Heather Burpee

 Frank Mills

 Wim Maassen

ASHRAE TC 9.6 Reviewers

 David Schurk

 Paul Ninomura

 Amit Bhansali
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Authors

 Travis English - Kaiser Permanente (US) - Author

 Maya Salabasheva - Kaiser Permanente (US) - Author

 Heather Burpee - University of Washington (US) - Author

 Kishor Khankari - AnSight LLC (US) - Author

 Frank Mills - Low Carbon Design Consultants (UK) – Chief Editor 2/Author

 Wim Zeiler – TU/e (NL) – Author

 Walt Vernon – Mazzetti + GBA (US) - Author

 Birol Kilkis, Baskent University (TR) - Author

 Wim Maassen – Royal HaskoningDHV, TU/e (NL) – Chief Editor 1/Author
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https://www.youtube.com/watch?v=vv5paSCTYAk
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Seminar: Towards Energy Neutral Hospital Buildings!

120 paticipants, 10 different Hospitals

https://www.linkedin.com/feed/update/urn:li:activity:6476363043440717824
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Content Guidebook

 Preface – Why Hospitals? Why Now?

 Introduction

 Approach

 Design solutions

 Commissioning

 Hospitals Moving Towards 2050

 Conclusions and Recommendations\

 References

 Appendix I – Energy Measurements and Definitions

 Appendix II – Case Studies

 Appendix III – Theoretical case
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Content Guidebook

 Introduction

19



ASHRAE-REHVA Guidebook | January 21st 2024

Content Guidebook

 Introduction
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Content Guidebook

 Introduction
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Content Guidebook

 Approach
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Content Guidebook

23

 Approach
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Content Guidebook
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 Approach
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Content Guidebook
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 Design solutions

ACR
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Content Guidebook

 Design solutions
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Content Guidebook

 Design solutions  Relative Humidity
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 Design solutions

Steam

Content Guidebook
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 Design solutions

Airflow strategies

Content Guidebook
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 Design solutions

Natural ventilation

Content Guidebook
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 Design solutions

Flexibility – ”PROSUMAGERS’’

Content Guidebook
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 Design solutions

Summary

Content Guidebook
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Content Guidebook

 Appendix II – Case Studies
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Example of Case Study
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Content Guidebook - Recommendations

 Great opportunities to reduce CO2 emissions => pick low hanging fruits using 5 step 

method and knowledge and experience other building types e.g. offices

 Design starting with considering the human/users and the processes

 Reduce and manage internal heat loads

 Challenge standards and regulations because sometime lacks scientific evidence

 Simultaneous improve primary process and energy efficiency
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Thank you!

More information:
Wim Maassen MSc EngD
wim.maassen@rhdhv.com
M 06 537 05 294
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ASHE/ASHRAE Decarbonization 
Design Guide for Hospitals

UPDATE by Walt Vernon



By 2030, the global built environment 
must at least halve its 2015 GHG 
emissions, whereby 

• all new buildings are net zero GHG 
emissions in operation, 

• widespread energy-efficiency 
retrofits of existing assets are well 
underway, and 

• embodied carbon of new 
construction is reduced by at least 
40%. 

(ASHRAE Position Document on Building Decarbonization, adopted by ASHRAE BOD 2022) 



Boundaries

• ALL GHGs

• NEW buildings

• HOSPITALS

• NOT regurgitate everything under the sun about how to save energy in 
hospitals

• ONLY Building-related emissions

• GHG Protocol (vs any others)

• Strong Focus on what is hard/unique

• Because ASHE publication, focus on operational implications

• Organized by Scope (e.g. GHG Protcol, not others)



What is hard:

End Use Loads

(sterilization, 

humidification, cart 

wash, etc)

Electrification

vs.

“less carbon”

(no cogeneration)

Thermal energy in all 

climates

Emergency Conditions 

and resilience

Policy observations 

and recommendations



What is missing:

• Existing Buildings (but, See 

Rehva-ASHRAE Guide)

• Model of building for each 

climate zone

• Model decarbonization codes 

relevant to healthcare 

organizations 

• Stuff left on cutting room floor

(You may see some of these in CEC Design 

Guide, ASHE Documents) 
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