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THE-SCIENTIST.COM
Air Pollution Linked to Decline in Cognitive Performance
A study compares verbal and math test scores o air guality measurement. .
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Poor air quality in almost two-thirds of Belgian
schools - Greenpeace
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The quality of the air in about 61% of Belgian schools is worrying

and even poor, while only 3% have good air quality, Greenpeace

reported on Wednesday, based on the findings of a study done in
LlEGE 222 schools.
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PASSIEFSCHOLEN KREUNEN ONDER
HITTE
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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
Net Zero Energy Buildings (NZEB):

Concepts, Frameworks and Roadmap for
Project Analysis and Implementation

New Book

WINDSOR CONFERENCE 208 om

RETHINKING COMFORT



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

« What Is the current situation
of newly built schools?

y LIEGE =SBDLAB



Case Studies
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Problem Definition

e 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.

e However, there IS no characterisations of those
newly built schools regarding their EE and IEQ.
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Case Studies Selection Criteria

Brussels-Capital Region
Région de Bruxelles-Capitale
Brussels Hoofdstedelijk Gewest

Provinces of

Belgium
&
Brussels-Capital Region

\1
5
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+ PS or nZES + AC+2008-2016 =25 schools
o @sepLAB
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Results and Findings
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Analysis of 25 Schools

Heating Ener, Cooling Ener Energy Use
. [Construdig . . Surface ne &Y ne &Y Intensty Number of - ‘Cost/mg jOccupancy Densit
School Type Province Location N Demand Demand h E-level | Airtightnes | Compactness |K-level | Cost [£] N N
n Date [m2] P o [KWh/m2/Yea| Pupils [€/mq] [m2/student]
[kWh/m2*year] |[kWh/m2*year] .
e
1 &0! De scheepvaartschood - Cenflumarin higher education o Flanders ANTWERPEN 3863 15.23 3.53 57 120 53 0,50 n= 26 21 |5,500,000.0 1,501.42 32.1%
1]
- . . . 7
2 Wrije Basizzchool Anzegem "De Gosds Basis Frimary Flanders ANZEGEM 1722.55 10.85 5.07 52 a5 0,50 n= 2.03 14 25sas75.55| 1488 EE
ekl
3 PSELD De Zeppeiin Frimary o Flanderz ASSENDE 1,269 10.97 0.93 a1 115 a5 0,5n50 245 19 1916190 1510 wm
- - - - . w7
a4 Wrije Basizzchool 't Fiepelke - School met de Bjbe [Frimary and kKindergarten Flanderz BILZEN 954 12.52 S.08 58 77 38 0,30 M= 211 14 1,842, 780.1) 1,305.00 7
L
. . 77
5 De Boomhut - Basizschool Lozen Frimary Flanders BOCHOLT 41228 15.63 13.12 &9 737 52 0,50 n= 1.57 18 [2,255,410.5 1,538.71 EE
L
- - — - e
& Bazizzchoo! Koninkijk Athensum Etterbesk Primary o Bruszels ETTERBEEK 1071 13.82 .84 58 77 38 0,50 n=n 22 18 1,523,555.0f 1,421.82 7
2
77
7 Don Bosco Insttuut ASC-TSO-BS0E £6 zecondary T Flanders GROOT-BUGAARDEN | 2176.18 14.0% 021 a1 0 7 0,50 N 316 14 3'5066006'9 1,605.34 ?3?
S - - e
1 CVO De Yendieping higher education o Flanders HEUSDEN-ZOLDER 5325 1271 3.4 42 w7 45 0,50 n= 3.33 15 [re12,184.0) 1429352 w7
1]
- - - . EEE
E wrije Basizschool Zonnekind Frimary Flanders KALMTHOUT 50 13.34 201 45 100 a3 0,50 N 1.53 18 |i,237,587.5] 185013 7.5
o
_ . . w7
11 Gemeentelijk Technizch Infituut Londerzes zecondary Flanders LONDERZEEL 4335 5,39 0.43 38 318 a7 0,30 N 267 12 |gove,647.4] 1,383.31 13.82
|5
Campus Oude-God {Kindergarten) kindergarten sEEEES Flanders 14.75 57 56 a8 0,50 n=n 2.05 17 1550 8.76
1 MORTSEL 5345 650 8834750
Campus Cude-God {Primary School] Primary sEEEES Flanders 13.37 6.84 57 as 0,50 n=n .82 15 1430
m?
13 Bemarduscallags zzcondary Flanderz CUDENAARDE 3800 20.5 89 59 1400 54 0,40 n= 2.25 18 5772000 1480 2785714285
e
144 Talentenzchaal Turnhaut - Campus Boomgzaard z=condary o Flanderz TURNHOUT 3588 14.08 155 a7 550 77 0,50 N=a 2.43 13 5388180 1510 542
7T
15 OLV Hemedvaart sscondary U Flanderz WAREGEM 4125 252 125 &5 laoo 77 0,30n= 21 is 5500325 1335 3.00
77
15 Wrije Bazizzchoo! Sterbos Primary o Flanderz WUUSTWEZEL 1235 13 5 58 170 35 0,40 n= 2.3 13 1,854,013.0f 1,513.48 .21
o
. w7
17] Lesfechoal 't Zandhofje Frimary Flanders ZANDHOVEN 2232 13.53 056 47 240 52 0,320 233 1,663,545.7] 1,250.00 23
2
e
15| RHIZO Callege Zwevegem higher education o Flanders ZWEVEGEM 1190.69 13.22 0.87 43 n»? 53 0,50 n= 171 17 1750314.3 1470 »?
13 Stedelijke Bouwvakschoo! secondary oct-15 Flandare DILSEN-STORKEM 25,00 o.00f &3 1550|

*Age ranges are kindergarten 3-6, primary 7-12, secondary 12-18, higher education 18+
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Data Collection — Meta Analysis
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*Measured during one week in 25 classroom/school with an average of 28 pupils
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Data Collection — Meta Analysis

Overheating during Summer versus Mmeasured+
Energy Efficiency calculated
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*Measured during one week in 25 classroom/school with an average of 28 pupils
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Data Collection — Meta Analysis

CO2 Concentration versus Energy Measured

Efficiency Ipeak
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*Measured during one week in 25 classroom/school with an average of 28 pupils
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Summary
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Summary

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

 (Quality assurance of design is crucial

e Facility management and operation cost are
part of any nearly zero energy school
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Conclusion
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e Do we know how to design,
build and operate nearly
zero energy schools ?
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What i1s Next?

 How can we improve IEQ taking users cognitive
performance and interaction into account in
design?

e Can we finance and manage schools operation?

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