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REHVA

REHVA is:

e Federation of European Heating, Ventilation and Air Conditioning
Associations

e representing network of > 100.000 engineers from 27 countries

REHVA’s mission is:

e to develop and disseminate economical, energy efficient and
healthy technology for mechanical services of building

e to serve its members and the field of building engineering
(heating, ventilation and air conditioning) by facilitating
knowledge exchange, supporting the development of related EU
policies and their national level implementation.

For more information, see: www.rehva.eu
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Ondanks miljoenen aan subsidie voor

‘E luchtverversing is het binnenklimaat in

DEN: HAAG. Filters en batterijen
worden niet op tijd vervangen.
Stori: blijven

veel scholen nog steeds belabberd.

zien, .De leraren zeiden wel dat
2¢ het binnen benauwd vonden”,
vertelt Dieuwerke Spaans, pro-
jectleider nieuwbouw en repova-

Systemen zijn nooit goed aange-
sloten. Of de ventilatie maakt zo-
veel herrie in het klaslokaal dat
leraren het systeem uitzetten of
liever de ramen openzetten.

Honderden basis- en middel-
bare scholen hebben hightech
ventilatiesystemen, maar leerlin-
g: zitten lang niet altijd in een

is lokaal. ,Scholen kunnen er
niet goed mee uit de voeten”,
stelt Marco van Zandwijk van lan-
deijk  kenniscentrum  Ruim-
w@-OK.

Het gebeurde onlangs op een
locatie van De Scholen.
Tijdens een cons bleek de
ventilatie niet te werken. Het sys-
teem stond al weken op storing,
maar niemand die bet had ge-
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tie van s¢ . De link
met een defect ventilatiesysteem
legden ze miet, het rode storings-
knopje  bleef onopgemerke
Spaans: Docenten zijn zo ge-
wend dat het Klimaat beroerd is,
dat ze niet weten hoe het aan-
voelt als alles wel goed werke”
Het ontbreekt onderwijsorga-
nisaties vaak aan kennis over het
gebruik en beheer van die techni-
sche snufjes. Het gevolg is dat
sommige oude, tachtige scholen

nog frisser zijn dan de moderne -

gebouwen met hightech appara-
tuur. Dat constateerde adviseur
Bas Knopper in een onderzoek
op ruim veertig scholen. ,Als je
zo'n gebouw potdicht maakt en
gle ventilatie niet goed gebruike,
is her gehalte kooldioxide (C0O2)

te hoog”, verkla

Het kabine
stak in 2009 tie Jen miljoenen
euro's in de verbetering va 3
binnenklimaat. Het wa:
sismaatregel:  schoolg
werden energiczuiniger en fris-
ser én bedrijven badden weer
wat werk. Installatiebedrijven leg-
den voor ruim 71 miljoen euro
ventilatiesystemen aan. Die wor-
den i nieuwe schoolgebouwen
standaard geplaatst. Er wordt ge-
kozen op basis van geld, niet op
kwaliteit", constateert Wim Leng-
keek van de PO-Raad (vertegen-
woordiger basisscholen). Juist
goedkopere  systemen  slurpen
energie. Ook moeten scholen dui-
zenden euro's per jaar opbrengen
voor her onderhoud van de sy.iw-
men. Het gaat bijvoorbeeld om
filters die vervangen moeten wor-
den. Kosten die niet worden ver-

De Rijksdienst voor Onderne-
mend Nederland (RVO) ziet ook
dat er veel misgaat. JHet is zonde
van het geld, want goed werken-
de ventilatie maakz de klasioka-
len gezonder en de leerprestaties
beter”, erkent Irma Thijssen.

in 1999...

First they ignore you, then

they ridicule you, then they
fight you, and then you win.

M K GANDHI
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What triggered our politicians...

e Hundreds of studies about Sick

Building Syndrome in offices
and no-one is paying attention
to Indoor Air Quality at
school??

e Air Quality in prisons is way

better than Air Quality in
prisons, can somebody explain
that??

e Voters don’t care about

children, health and learning
performance??

00000
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. . .
in scholen, kantoren en gevangenissen

Schools Offices Prisons
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NL / EU situation



CO,-concentrations in schools

e Around 2005: Insufficient ventilation in > 80% of Dutch schools
e Improvement in last 10 years!
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e transmission of infectious diseases
Resulting in:
e absenteeism students & teachers

e poorer learning performance
e hidden costs

Why is good IAQ®@school so important?

Direct effect:




Ventilation & olfactory comfort
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Some field study results

Kolarik et al., 2015:
e 635 children in 20 Danish daycare centers

e decrease of absenteeism with 12% when
ventilation rate is increased by a.e.r of 1

Shendell et al., 2004:

e 434 classrooms in 22 American ol
n

S
>1000 ppm above outside conce tion
-> 10 to 20% more absenteeism of students

an scho
 in classrooms with CO,-concentration
ntra




Ventilation & learning performance effects

TNO (De Gids, 2006):

e Comparison between learning performances in classroom with
sufficient ventilation (CO,-controlled) & classroom with ‘standard’
ventilation (CO2 concentration 1600 vs 800 ppm)

« Effect on learning performances strongest for MATH TESTS

o At 800 ppm 6% less mistakes on language tests and 23% less
mistakes for math testst

More fresh air means
better learning!
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India situation



Context quite different e.g.
Outdoor Air Quality
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Delhi readings

Fine particles (PM2.5)
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in microgram,/m?

Each bar represents. typical
readings in a given week, omitting
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i Pollution Control Com ;
(one monitor); Joshua S. Apte, University of Texas at Austin



Field study TUe / Jill Vervoort
IEQ 5 schools in Delhi (with Santrupti)
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CO, concentrations (avg. 2 hrs)
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ource: Eindhoven University of Technolgy, 2017



m 1.A particulate matter

Source: Eindhoven University of Technolgy, 2017



ir Conditioning

Conclusions field study

IAQ in Indian schools totally DIFFERENT than IAQ in European
schools

Often NO WINDOWS (just shutters, bars etc) - therefore indoor
fine particle concentration = momentary outdoor concentration

High PM 2.5 concentrations (> 10 times WHO limit) therefore
serious health risk! And possibly learning performance effect too

CO2 concentrations generally LOWER than in Europe
Limited use of mechanical systems (apart from ceiling fans)
Thermal comfort esp overheating risk needs attention too

Need for improved ventilation / facade systems that keep
‘bad’ outdoor air out - huge OPPORTUNITY for HVAC sector



What’s next?

e ISHRAE-REHVA cooperation
o Kickoff: this seminar
e Concept paper

e New, joint version of school
guidebook

Indoor :

e Coordinated action to create E""'m"me."t. and |
o nergy Efficiency

awareness at the political, in Schools -

SChOOlboard, Commun]ty S]de Part 1 Principles

Francesca R. 0 Ambrosio At (ed)
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REHVA-ISHRAE concept paper
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the REHVA-ISHRAE concept paper

Indoor Envirenmental Quality (IEQ) is an important determinant of health and wellbeing. This is trus for adults, but even
more so for children. Children are continuously developing their lungs and other organs, which explains why they are
more susceptible to e.g. air pollution. Traditionally, research and policy have been focusing on the environmental quality
outdoors, while missing to address the fact that most people, including children, spend most of their time indoors. The

According to the World Health Organisation everybody has the right to breath in healthy air indoors'.

in recent years many office buildings have been transformed from ‘sick’ to ‘healthy’ buildings. However, similar
interventions are still missing in school buildings, where scholars are often not consulted with regard of their satisfaction
about indoor comfort conditions. Without intervention, fine particles and COz concentrations in schools could be higher
(even three times or more) than in offices. Similarly, indoor temperatures in classrooms are often uncomfortably warm
or cold and lighting conditions are far from optimal, while office buildings have well-filtered, airconditioned, well-
illuminated and acoustically insulated spaces.

Several studies have shown that poor IEQ reduces children’s learning performances. Furthermore, we know that
suboptimal air quality in classrooms can have severe health consequences, like the development of chronic respiratery
diseases and (indoor climate-related) allergies. In many European countries more than 20% of children have developed
such diseases by the age of 12. This number in India is probably similar or even higher.

To warrant a healthy indoor environment, especially at school, we need to use energy for heating, cooling, ventilation
or lighting of classrooms. Energy performance of schools should be optimized ensuring proper air quality, thermal,
acoustic and visual comfort as mandatory goals. To have a proper balance between the initial investment and the
REHVA recurring energy bills, the comprehensive approach of carefully designed school envelope and HVAC system should be
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Let’s do this. Thank you.



