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ASHRAE TG 9.SPACE
Extraterrestrial and Deep Space Environmental Control Systems
FULL COMMITTEE MEETING

MINUTES

Tuesday 6 September 2022
Time: 13:00 – 14:00 Eastern Time
Virtual Meeting

Virtual Meeting Access Information:
https://teams.microsoft.com/l/meetup-join/19%3ameeting_Yzk3Y2RjZjYtN2Y0ZS00YjIzLWIxYzktOGQ1N2RjODIwZWMz%40thread.v2/0?context=%7b%22Tid%22%3a%225b16e182-78b3-412c-9196-68342689eeb7%22%2c%22Oid%22%3a%2255b1180f-4d7e-4b4a-abc2-f4c298241942%22%7d

1) Call to Order

2) ASHRAE Code of Ethics Commitment – John Constantinide

3) Welcome and Introductions
a) Quorum reached with 6 out of 10 voting members.
b) Basecamp and website is in the process of being created for the TG.
c) Provisional Corresponding Member Sign-up at www.ashrae.org/JoinATC. TG 9.SPACE is not listed yet on the sign-up page. Once listed, an e-mail will be sent.

4) [bookmark: _Hlk60829003]New Business

a) [bookmark: _Hlk60829401]Discussion of Execution of Two-Year Objectives
i) Investigate completed and current standards and research related to environmental control systems in deep space and extraterrestrial environments.
1. Spacecraft
a. ISO TC 20/SC 14 Space Systems and Operations, with WG 4 Space Environment as applicable
i. Manned crafts and indoor environments should consider temperature, humidity, and air gas composition for occupant breathing, health, and comfort
ii. Action Item: H. Najafi will contact Dr. Vladimir Kalegaev, convenor of the working group, to assess work completed.
iii. Action Item: E. Connell will contact, and Nick Tongson, SC 14 manager, for contacts and work completed.
b. U.S. TAG for ISO TC 20/SC 16 Unmanned Aircraft Systems
i. Unmanned crafts and indoor environments should consider temperature and humidity for transport of products and cargo.
ii. Action Item: E. Connell will contact Hillary Woehrle, Administrator for U.S. TAG for ISO TC 20/SC 16, for relevant contacts and work completed.
c. NASA JSC Standard 8080
i. Action Item: C. Denson will review and extract content from standard relevant to air quality in space craft.
2. Air Quality
a. ASHRAE Standards 62.1 and 161 and NASA Spacecraft Maximum Allowable Concentrations (SMACs) may have relevant content for research and new standards.
i. Action Item: C. Lee will cross-reference ASHRAE Standards 62.1 and 161 and NASA SMACs and find relevant content related to contaminant control and air quality in spacecrafts.
ii. Consider distinguishing between short and long-duration periods for occupied crafts and stations.
iii. Contaminant control is significant subset of air quality.
1. N. Nastasi will present on new microbial standards and publications at the upcoming IASC.
2. Action Item: N. Nastasi will survey at IASC general updates on research and standards for microbial applications relevant to spacecraft.
3. Reliability and Maintainability: Distinguish for low-earth orbit (LEO), medium earth orbit (MEO), high earth orbit, etc.

b) Research
i) Develop one or two Research Topic Acceptance Requests (RTARs), depending on co-sponsorships of other TCs, in alignment with the 2021 Research Strategic Plan related to the TG’s scope that lead to research proposals
1. Research Initiative alignment identified with each topic.
2. Assess what other TCs are doing in relation to the topic and, if no work is done, inquire if the TCs are interested in co-sponsoring to help with creating Project Evaluation Subcommittee and Project Management Subcommittee.
ii) Likely topics:
1. Air treatment and revitalization
a. Aligns with Research Initiatives #1 (Resilience), #2 (IEQ), and #5 (Tools & Applications)
b. Action Item: J. Constantinide will inquire about functional group related to Cold Climate for outreach.
c. Subtopic: Contaminant and moisture control
i. Aligns with Research Initiatives #2 (IEQ) and #5 (Tools & Applications)
ii. Action Item: K. Dannemiller will inquire with TCs 2.3, 2.4, 2.9, and TG 2.RAST.
2. Simplified heat exchange systems for O&M
a. Aligns with Research Initiatives #1 (Resilience), #3 (Sustainability, Decarbonization, Energy and Resources), #4 (HVAC&R Equipment, Components, and Materials), and #5 (Tools & Applications)
b. Outreach tabled due to lack of time in meeting. (See below.)
3. Hardened and resilient machinery configurations for environmental control systems against high-speed debris
a. Aligns with Research Initiatives #1 (Resilience), #4 (HVAC&R Equipment, Components, and Materials), & #5 (Tools & Applications)
b. Action Item: C. Denson will inquire with TCs 2.7 and 2.10.
4. Refrigerants and refrigerant cycles in zero gravity (Aligns with #1 and #4)
a. Aligns with Research Initiatives #1 (Resilience) and #4 (HVAC&R Equipment, Components, and Materials)
b. Action Item: H. Najafi will inquire with TCs 3.1 and 10.2 on this topic.
5. Air flow in microgravity
a. Aligns with Research Initiative #2 (IEQ)
b. Action Item: E. Connell will inquire with TC 4.10.
iii) Research projects are anticipated to last approximately 2 to 4 years. Keep that in mind when developing RTARs.
iv) Research projects are anticipated to last approximately 2 to 4 years. Keep that in mind when developing RTARs.

5) Tabled Objectives for Next Meeting

a) Programs: Develop program sessions for 2023 Annual Conference (Tampa), specifically in the Future-Proofing the Built Environment and Building Automation and Control Systems tracks in the Technical Program, starting with forums for discussion and leading to seminars
i) Bring in Keith Reihl, Programs Subcommittee Chair, to assist with program submissions and, where possible, chair sessions.
b) Research
i) TC outreach for research topic, “Simplified heat exchange systems for O&M,” tabled for next meeting.
c) Standards
i) Recommend ANSI numerical suffix for deep space and extraterrestrial application (e.g. Standard ###.7 or some other numerical designator)
1. Will need to work with Standards Committee on pathway
ii) NOTE – To be initiated after item c1 and ideally after research: Develop one standard focused on requirements for environmental control systems in deep space and extraterrestrial environments
1. Likely standard: 62.# Acceptable Indoor Air Quality for Deep Space and Extraterrestrial Environments
2. Alternative standard: 15.# Safety Standard for Refrigeration Systems in Deep Space and Extraterrestrial Environments
iii) Likely subsequent standards will build off of research projects and focus on Methods of Test for equipment efficiencies in deep space and extraterrestrial environments, enclosure air diffusion in zero gravity, and desiccants in vacuum environments

6) Summary of Action Items
a) H. Najafi will contact Dr. Vladimir Kalegaev, convenor of ISO TC 20/SC 14/WG 4, to assess work completed.
b) E. Connell will contact, and Nick Tongson, SC 14 manager, for contacts and work completed.
c) E. Connell will contact Hillary Woehrle, Administrator for U.S. TAG for ISO TC 20/SC 16, for relevant contacts and work completed.
d) C. Denson will review and extract content from NASA JSC Standard 8080 relevant to air quality in space craft.
e) C. Lee will cross-reference ASHRAE Standards 62.1 and 161 and NASA SMACs and find relevant content related to contaminant control and air quality in spacecrafts.
f) N. Nastasi will survey at IASC general updates on research and standards for microbial applications relevant to spacecraft.
g) J. Constantinide will inquire about functional group related to Cold Climate for outreach regarding the research topic of air treatment and revitalization..
h) K. Dannemiller will inquire with TCs 2.3, 2.4, 2.9, and TG 2.RAST about research subtopic contaminant and moisture control.
i) C. Denson will inquire with TCs 2.7 and 2.10 about the research topic of hardened and resilient machinery configurations for environmental control systems against high-speed debris.
j) H. Najafi will inquire with TCs 3.1 and 10.2 about the research topic of refrigerants and refrigerant cycles in zero gravity.
k) E. Connell will inquire with TC 4.10 about the research topic of air flow in microgravity.

7) Adjournment
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