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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
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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
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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
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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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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? 

13



ASHRAE-REHVA Guidebook | January 21st 2024

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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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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 Approach
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 Design solutions
ACR
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Content Guidebook
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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



ASHRAE-REHVA Guidebook | January 21st 202432

 Design solutions
Summary

Content Guidebook
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Content Guidebook
 Appendix II – Case Studies

33



ASHRAE-REHVA Guidebook | January 21st 2024

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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