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https://nieuws.vtm.be/binnenland/206605-passiefscholen-kreunen-onder-
hitte?referer=https://www.google.be/
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Study Context
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Nearly Zero Energy Schools
IEA-SHC Task 40: Net Zero Energy Solar Buildings

IEA-EBC Annex 66: Definition and Simulation of 
Occupant Behavior in Buildings

IEA-EBC Annex 79: Occupant Behaviour-Centric 
Building Design and Operation

WBI: Resilience and Net-Zero Energy Buildings in 
Belgium and Chile

New Book



Research Question
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• Do we know how to design, 
build and operate nearly 
zero energy schools ?

• What is the current situation 
of newly built schools?



Case Studies



Problem Definition

• Between many schools that have been built (2008-
2016) following the Passive House criteria more
than 35 Passive School or nZES were built in
Belgium.

• Those new schools are associated with high risk of
overheating and high carbon dioxide
concentration.

• However, there is no characterisations of those
newly built schools regarding their EE and IEQ.



Case Studies Selection Criteria

• PS or nZES + AC+ 2008-2016 = 25 schools





Results and Findings



Analysis of 25 Schools

*Age ranges are kindergarten 3-6, primary 7-12, secondary 12-18, higher education 18+

Summary of the most important characteristics of the monitored schools



Data Collection – Meta Analysis
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*Measured during one week in 25 classroom/school  with an average of 28 pupils
19-23 June 2017 and 7-11 May 2018



Data Collection – Meta Analysis
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Data Collection – Meta Analysis
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Summary



Summary

• Cognitive performance and acceptable IEQ 
are more important than EE and budget control

• Quality assurance of design is crucial

• Facility management and operation cost are 
part of any nearly zero energy school



Conclusion
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• Do we know how to design, 
build and operate nearly 
zero energy schools ?



What is Next?
• How can we improve IEQ taking users cognitive 

performance  and interaction into account in 
design?

• Can we finance and manage schools operation?

• We need less technology and more 
management, funding and communication to run 
nearly zero energy schools.



Benchmarking IEQ and EE 
in Nearly Zero Energy Schools

/in/shady-attia-14352a7
/shady.attia.research
/www.shadyattia.net

Sustainable Building Design Lab, UEE,
Applied Sciences, University of Liège, Belgium  
shady.attia@uliege.be

Prof. Dr. Shady Attia 



Acknowledgement



27

• Franklin Vivanco
• Federico Ricci
• Niloufar Shamandar
• Jacques Classens
• Catherine Massart
• Kristof Dhondt
• Beatriz Piderit
• Anonymous participants


	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20
	Summary
	Diapositive numéro 22
	Diapositive numéro 23
	What is Next?
	Diapositive numéro 25
	Diapositive numéro 26
	Diapositive numéro 27

