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Increased Cooling Degree Days and Decreased Heating Degree Days - o m—
from 1979-2022

Arecent analysis by Eurostat, released on February 27,2023, revealed that the need to heat a given
building in the EUl from 1979 to 2022 has decreased by almost a fifth. More specifically, the heating
degree days (HDD) went down from .
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* Short history & collaborations (Peter Wouters)
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* Major outcomes: 2012-today (Maria Kapsalaki)
* Envisaged Platform activities (Hilde Breesch)

* Impact (Hilde Breesch)
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50 years ago (...1973...)

* Most countries: limited interest and almost no knowledge on
ventilation, air infiltration and indoor air quality, summer comfort, ...

* Few countries were ahead: Sweden, Canada, Netherlands, ...

* In 1977 start of IEA implementing agreement ECBCS: Energy
conservation in Buildings and Community Systems

* Since then, almost 90 projects (“annexes”) have been started with a
typical duration of 4...5 years

* AIC (Air Infiltration Centre) was created in 1979 as annex 5
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Indoor Air conferences

* 1978 Indoor Climate, Copenhagen, Denmark

* 1981 Indoor Air Pollution, Health and Energy Conservation, Amherst
¢ 1984 Indoor Air '84, Stockholm, Sweden
* 1987 Indoor Air '87, Berlin, Germany

* 1990 Indoor Air '90, Toronto, Canada

¢ 1993 Indoor Air '93, Helsinki, Finland

* 1996 Indoor Air '96, Nagoya, Japan INTERNATIONAL SOGIETY OF
* 1999 Indoor Air '99, Edinburgh, Scotland B CiMATE

* 2002 Indoor Air 2002, Monterey, California

* 2005 Indoor Air 2005, Beijing, China

* 2008 Indoor Air 2008, Copenhagen, Denmark

e 2011 Indoor Air 2011, Austin, Texas
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1986

AIC became AIVC

The ‘Air Infiltration and Ventilation Centre’
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Healthy buildings conferences

1988 Healthy Buildings '88, Stockholm, Sweden
1991 Healthy Buildings/IAQ'91, Washington, DC
1994 Healthy Buildings '94, Budapest, Hungary
1995 Healthy Buildings '95, Milan, Italy

1997 Healthy Buildings '97, Bethesda, Maryland
2000 Healthy Buildings 2000, Helsinki, Finland

INTERNATIONAL SOCIETY OF

2003 Healthy BUlldlngS 2003, Singapore INDOOR AIR QUALITY

AND CLIMATE

2006 Healthy Buildings 2006, Lisbon, Portugal
2009 Healthy Buildings 2009, Syracuse, New York
2012 Healthy Buildings 2012, Brisbane, Australia
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30 years ago (...1993...)

* European Pascool project

... first time focus on summer comfort control with a role for
ventilation...

* European project NATVENT
... renewed attention for natural ventilation strategies...

* |[EA Annex 35 Hybvent
... focus on hybrid ventilation
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EPIC conferencesg
in Lyon ‘
(1994 - 2006) B it

20 - 22 NOVEMBER 2006

Energy Ee rfO rmance .z‘_"“ : .FIRINC.EQFTHE
and Indoor Climate

INFILTRATION & VENTILATION CENTRE
CONFERENCE OF THE IEA PROGRAMME ON ENERGY
CONSERVATION IN BUILDINGS & COMMUNITY SYSTEMS

= Technologies & Sustainable Policies
g@ fora Radical Decrease
AVZ. of the Energy Consumption in Buildings
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About 10 years ago: start up of venticool platform

* Discussions in 2011-2012 with various organisations about relevant
actions regarding market uptake of ventilative cooling strategies

* OQutcomes:
* Creation of venticool platform
* Proposal for an IEA project = IEA EBC Annex 62 ‘Ventilative cooling’

* More involvement in CEN activities
venticoo

* Brussels workshop 19‘-20 March 2013’ Brussels, Belgium

19- 20 March 2013

International Workshop

Ventilative Cooling
Need, Challenges and Solution Examples
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venticool

Raise awareness about the potential of ventilative cooling
Raise awareness about existing bottlenecks

Raise awareness about interesting approaches

(Support to) Planning of priority actions
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More focusing on
market implementation

More focusing on knowledge
generation aspects

IEA EBC Annexes
62/80/87/AIVC

venticool
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Diamond partners:
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L
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EuroWindoor

Platform facilitator:

INIVE
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First venticool conference Athens 2013




Collaborations

* AIVC (Air Infiltration and Ventilation Centre)

* I[EA EBC annexes
* Annex 62 — Ventilative cooling (2012 - 2018)
* Annex 80 - Resilient cooling of buildings (2019 — 2023)

* Annex 87 - Energy and Indoor Environmental Quality Performance of
Personalised Environmental Control Systems (2021 - 2026)

* REHVA (Federation of European HVAC associations)
* [EQ-GA (Indoor Environmental Global Alliance)

AT venticool

the piatform for resilient ventifative cooling

17

Agenda

* Challenges and opportunities (Hilde Breesch)

* Major outcomes: 2012-today (Maria Kapsalaki)
* Envisaged Platform activities (Hilde Breesch)

* Impact (Hilde Breesch)

* Q&A and suggestions
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Challenges and opportunities

* Climate change: Build and design more severe conditions
* Awareness: Growing awareness of overheating issues

* Resilience of the built environment growing attention

* Pandemic highlighted importance of high ventilation rates
* Health, comfort & wellbeing becoming more important

* Circularity & sustainability: important drivers

. Resilience performance curve
Heatwaves in Ghent

Thermal comfort

Good
Acceptable

Bad

Non resilient building (a)

Resilient building (b)
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Challenges and opportunities

* Building market: Increased share dwelling market build by promotors — how to
make clear the importance of resilient cooling

* Renovation market is growing, including major renovations
* EPBD: growing impact in new and existing buildings (e.g. hourly calculations)
* Heat pumps: Reversible heat pumps more and more common

* Renewable energy: Peak power management more and more important (less
kW need at night but free kW during sunny days during the day)

venticool
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A
Publications Eurcpean Envirenment Agency %’é}

Coaling buildings sustainably in Europe: exploring the links a
between climate change mitigation and adaptation, and : -
their social impacts i

Cooling buildings
sustainably in Europe:
exploring the links between
climate change mitigation
and adaptation, and their
social impacts
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Key m essages - 1 European Environment Agency :"';\_)

Heatwave events caused 77,000-129,000 deaths in EEA member countries
(1980-2020), i.e. 86%-91% fatalities caused by climate-related extreme
events. Elderly and pre-existing medical conditions most vulnerable.

Rising temperatures + ageing population + increasing urbanization ->
population more vulnerable to heat. No specific action -> rapid,
uncontrolled increase inefficient active cooling systems. Social +
environmental implications.

Europeans spend 80%-90% time indoors. Buildings can protect occupants
from impacts of heat at low energy costs, if appropriately designed,
constructed, renovated and maintained.

Deep energy renovation building envelopes -> improve resilience of
buildings + reduce energy used for cooling + decrease greenhouse gas
emissions. Targeting vulnerable groups: minimize climate change impacts on
health, reduce inequalities + alleviate summer energy poverty.

venticool
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Key m essages - 2 European Environment Agency -‘;";_)

5. If active cooling necessary (e.g. long heatwaves and/or critical health issues),
cooling systems as efficient as possible + equitably accessible

6. Key elements of sustainable cooling strategy: tailoring to local contexts,
promoting urban cooling solutions, prioritizing investment passive cooling,
using active cooling systems rationally and moderately, and developing low-
energy cooling systems suited to future warmer climates

7. Current EU policy landscape (EU renovation wave, fit for 55 package, EU
climate adaptation strategy and the Mission on Adaptation to Climate
Change) = key opportunities ensure sustainable cooling solutions, social
justice and greater resilience

venticool
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SWOT passive cooling technologies

* STRENGHTS

Well developed technologies

Smart control systems available

Reduce cooling energy use

Close link to outside

* Combined with architectural design

* Ventilative cooling can also guarantee good IAQ and applied in pandemic

* WEAKNESSESS
* Probably not sufficient to guarantee comfort in severe conditions
* Design and predictability not yet optimal
* Without automation not so easy to use
* Control of airflows not easy -> draught risk

venticool

the platform for resilient ventilative cooling
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SWOT passive cooling technologies

* OPPORTUNITIES
* Climate change
* Growing interest in overheating issues
Better integration in standards and regulations (?)

Renewable Energy Directive considers intensive ventilation as “renewable energy
source”

* Fitin urban heat island mitigation strategies

* Synergies between various measures

* Hybrid combination of ventilation for IAQ and summer comfort
* Increased attention to whole life cycle assessment

* THREADS
* Climate change
* Reversible heat pumps becoming mainstream and more efficient
* Total cost for active and passive measures can be very substantial

venticool
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Agenda

* Major outcomes: 2012-today (Maria Kapsalaki)
* Envisaged Platform activities (Hilde Breesch)

Impact (Hilde Breesch)
* Q&A and suggestions
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Pulling resources together

Venticool & AIVC
v close collaboration for all activities related to (resilient)
ventilative cooling (2012-today)

Venticool & IEA EBC annex 80
v  dissemination partner of Annex 80 resilient cooling of
buildings (2018-2023)

Venticool & IEA EBC annex 62
Annex 87

venticool

AIVC

v dissemination partner of Annex 62 ventilative cooling (2012-
2018)

Venticool & IEA EBC annex 87 EBC Annex 80

v  dissemination partner of Annex 87 Energy and Indoor Annex 62
Environmental Quality Performance of Personalised
Environmental Control Systems - PECS (2023)

venticool
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Major outcomes

223 fyal 352 ()

ORGANIZATION OF ORGANIZATION OF ORGANIZATION OF RELEASE OF RELEASE OF
CONFERENCES WEBINARS WORKSHOPS REPORTS NEWSLETTERS

e O &

RELEASE OF FAQS SOCIAL MEDIA ADVISORY BOARD
PRESENCE OF PRACTITIONERS
(ABOP) FOR ANNEX

meeresyenticool

the platform for resilient ventilative cooling
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Scientists, standard writers, designers
Confe rences (f -runners), policy makers, industry

and end-users

Foth ATV

43 AIVC — 11t TightVent — 9th venticool Conference — Ventilation, IEQ and health in sustainable buildings, 4-5 October 2023 — T A I
Copenhagen, Denmark opica

42”"hAI\|/Ca 10t TightVent — 8t venticool Conference — Ventilation Challenges in a Changing World, 5-6 October 2022 — Rotterdam, the sessions on
Netherlands

(resilient)
Athens, Greece ventilative

415t AIVC - 9t TightVent — 7* venticool Conference — /AQ 2020: Indoor Environmental Quality Performance Approaches, 4-6 May 2022 —

40t AIVC — 8t TightVent — 6t venticool Conference — From energy crisis to sustainable indoor climate - 40 years of AIVC, 15-16 October
2019 - Ghent, Belgium

39t AIVC — 7t TightVent — 5t venticool Conference — Smart Ventilation for Buildings,18-19 September 2018 — Juan-les-Pins, France

cooling

a?("‘ AIVC - 6t TightVent — 4 venticool Conference — Ventilating healthy low-energy buildings, 13-14 September 2017 — Nottingham,
36‘”dAI3lC — 5% TightVent — 3™ venticool Conference — Effective ventilation in high performance buildings, 23-24 September 20!
Madrid, Spain

35t AIVC — 4% TightVent — 2" venticool Conference — Ventilation and airtightness in transforming the building stock to high
performance, 24-25 September 2014 — Poznan, Poland

34t AIVC - 34 TightVent — 1t venticool Conference — Energy conservation technologies for mitigation and adaptation in the built
environment: the role of ventilation strategies and smart materials, 25-26 September 2013 — Athens, Greece

the piatform fol ‘e cooling
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We bi n a rs Scientists, standard writers, designers
(front-runners), policy makers,

industry and end users

Use of Super Cool Materials for Efficient Building Ventilation and Heat Mitigation, 29 November 2022

Dumb buildings with smart users? Linking building performance & human well being, 15 November 2022

Resilient cooling of buildings. Case studies and policy recommendations, 20 September 2022

Examples of resilient cooling solutions, 13 September 2022

Future weather data and heatwaves, 31 May 2022

Indicators to Assess Resilience of Cooling in Buildings, 10 May 2022

Resilient Ventilative Cooling in practice, 1 June 2021

Resilient Ventilative Cooling in practice, 9 December 2020

Ventilative Cooling — design and examples, 26 March 2020

Ventilative cooling and summer comfort: Freevent project in France, 25 April 2018

Surventilation & confort d’été, 24 April, 2018

Ventilative cooling potential and compliance in Energy Performance regulations — Status and perspectives in Belgium, Estonia,
Greece, 17 December 2015

Assessing ventilative cooling potential in Energy Performance regulations Status and perspectives in Austria, Denmark, France, 8

December 2015 OO
BUILD UP webinar: “Ventilative cooling: Keep cool and lower peak energy demand”, 6 June 2014

LOic0 Nigy Ul B W NS

entifative cooling
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Wo r ks h o S Scientists, standard writers, designers
p Target group (front-runners), policy makers, industry and

end users

Local professionals (in combined events)

venticool

‘Second Announcement QUALI

Brussels, Beigium
18- 20 March 2013

International Workshop

Veeniatve Cosling
Noud. Chalianges.am Soiution Exampins

uenrﬁm:;g ] -=

Ventilative coaling In buildings: now & in the future
[t

Brussels, Belgium
23 October 2017

LR—

WivE e NIVE

escad @obi. |

Resilient Cooling for Residential and Small Office Buildings, 27 April 2018 — Vienna, Austria

Ventilative cooling in buildings: now & in the future, 23 October 2017 — Brussels, Belgium

QUALICHeCK International Workshop on summer comfort technologies in buildings, 09-10 March 2016 — Athens, Greece
Ventilative Cooling: Using the cooling potential of ventilation to reduce energy use in buildings, 17 September 2014 — Uxbridge, UK

Ventilative Cooling Need, Challenges and Solution Examples, 19-20 March 2013 — Brussels, Belgium

the piatform for resilient ventilative cooling
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Tareet srou Scientists, standard writers, designers
getg P (front-runners), policy makers, industry and

cooling:

venticoal &1 venticac! EBC &

Ventilative

e

venticool position paper: “Developing resilient ventilative cooling for better comfort and energy savings in buildings” | 2020 (updated in

2023)

Status and recommendations for better implementation of ventilative cooling in standards, legislation and compliance tools

(Background report) | 2018
Ventilative cooling. State-of-the-art review executive summary | 2017
Annex to venticool position paper/ Input to the EPBD review | 2015

Mitigating overheating problems with ventilative cooling: potential, barriers, and perspectives | 2015

Overview of provisions for ventilative cooling within 8 European building energy performance regulations | 2015

venticool position paper: “Developing ventilative cooling for better comfort and energy savings in buildings”| 2014

venticool: the international platform for ventilative cooling | 2014

lative cooling: need, potential, challenges, strategies | 2013
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Scientists, standard writers, designers

Newsletters

(front-runners), policy makers, industry and
users

verticog] m venticoal m i m venticool m vertticoal m venticaol m venticonf m

Forvmun

venticoal venticoa! m
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Scientists, standard writers, designers

Target group

(front-runners), policy makers, industry and

FAQs

Selecta Category | - Mothingseietes Search

ilative cooling?

ntilative cooling s!

m2

designa

s ventilative cooling a good cooling strategy in all weather conditions?

Are there barriers/limitations for using ventilative cooling?

Does ventilative cooling make sense in a building with active cooling?

Does a simplified tool exist to predict the potential of ventilative cooling in early-design phase?

(EPBD) support the use of ventilative cooling?

Does the Energy performance of buildings dire:

n be obtained through ventilative cooling?

What type of benefit:

s automatic control of ventilative cooling devices better than manual cantrol?

What sentilation?

natural

What is night cooling?

What is hybrid (mixed mode) ventilation?

How does thermal comfort relate to ventilative cooling?

s ventilative cooling more than openable devices?

s ventilative cooling always achieved through natural ventilation?

I
What is the importance of legislation to ventilative cooling? I ‘ OO

Are there demons d energy savings from ventilative cooling techniques? lient ventifative cooling
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Social outreach

Tareet srou Scientists, standard writers, designers
getg P (front-runners), policy makers, industry and

end-users

Website (https://venticool.eu/ )

fa venticoof\? e
D 4 A 1508
. =

Twitter (https://twitter.com/venticool)

LinkedIn (https://twitter.com/venticool)
Youtube
(https://www.youtube.com/channel/UCOSZMF4
JpTMEmMSbDJstw06A)

news.inive.org

Wikipedia

Energy Efficiency and Indoor Climate
in Buildings

Venticool wimep | Ventilative cooling

35

Scientists, standard writers, designers
(front-runners), policy makers, industry and
end-users

Advisory Board of Targe
Practitioners for Annex
80 & venticool & AIVC

v' A link between research & practical application

v A meeting point for those willing to discuss their views and promote their knowledge on resilient ventilative
cooling

¢ Resilient Cooling Design Guideline
e 20 participants
¢ Advances of cooling technologies (pt2)
e 20 participants
¢ Advances of cooling technologies (pt1)
e 20 participants
¢ Future weather data for building simulation
e 20 participants
¢ Key Performance Indicators (KPI) of resilient cooling
e 20 participants
* Resilience as regards cooling (definition and application)
e 20 participants
. . PV ok ol Wl o
¢ Kick off meeting ’7/

e 40 participants

Meeting #7: May 31%t, 2023

the piatform for resilient ventifative cooling




Agenda

* Envisaged Platform activities (Hilde Breesch)
* Impact (Hilde Breesch)
* Q&A and suggestions
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Envisaged activities

mmn Conference(s) ... ]
* 9t venticool - 43 AIVC — 11t TightVent Conference "Ventilation, IEQ
and health in sustainable buildings”, Copenhagen 2023:

e Topical Session(s): ...
10 venticool — 44t AIVC — 12t" TightVent Conference, 2024:
e Topical Session(s): ...

men \Webinar(s) ... ]
¢ Webinars on outcomes of Annex 80

¢ Webinars on intermediate outcomes of Annex 87

mgam Publicaton(s) ... ]
e Series of Papers related to ventilation related regulations in various
countries (incl. ventilative cooling)

¢ Annex 80 Technology profiles related publication
* Frequently Asked Questions

mmmm __Collaborations & Networking
e AIVC

¢ Annex 80 (+Follow up Annex)
e Annex 87
» Advisory Board of Practitioners for Annex 80 & venticool/AIVC

venticool

the platform for resilient ventilative cooling
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Conference(s)

* 9th venticool - 43 AIVC — 11t TightVent Conference "Ventilation, IEQ and health

in sustainable buildings”, Copenhagen 2023:
* Topical Session(s) related to (resilient) ventilative cooling:
* Importance of good resilient building design and standards to ensure good ventilative cooling
performance to reduce overheating and environmental impact.

¢ Annex 80 - Resilient Cooling of Buildings
* Annex 87 - Energy and Indoor Environmental Quality Performance of Personalised Environmental

Control Systems
* Summer comfort and energy efficiency in hot periods: interest of mixed mode cooling and need of

occupant feedback
* 59 + 33 abstract submitted (20/3/2023)

venticool
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Agenda

* Impact (Hilde Breesch)
* Q&A and suggestions

venticool

the platform for resilient ventilative cooling

40




EuroWindoor,
Convenant of
Mayors

Active House,
CIBSE,
REHVA,

Impact

Agoria

NAVENTA
Reynaers
Aluminium
venticool
VELUX

WINDOW

MASTER
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* Support the platform

* Input
* FAQs on venticool website

* Article in newsletter

* Feedback
* Position paper
* Widening of partnership
* FAQs on venticool website

* Topical session on annual international conference

* Presentation in an (industry) webinar
* Policy: member of Technical Committee of CEN
* Suggestion for social media actions

partners -> venticool

Agoria
NAVENTA
EuroWindoor, M
Conwenant of Reynaers
Aluminium
Mayors
Active House, ) 6
CIBSE, VELUX
REHVA, Q

WINDOW
MASTER

* Suggestions for improvements of events (conferences, webinars, workshops)

venticool

the platform for resilient ventilative cooling
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venticool -> partners

* venticool = non-commercial and recognised platform

* Gathering like-minded international industrial
partners/organisations

* “weighing” on the message “resilient ventilative cooling”

* Impact as a platform

* To raise awareness on heat stress, resilience, ventilative
cooling as resilient technology to tackle overheating

* To increase visibility of ventilative cooling and its partners

* Steering committee participates in setting the agenda

Agoria
NAVENTA

EuroWindoor, ® Reynaers

Convenant of

Mayars % Aluminium

venticool

Active House,

CIBSE, VELUX

REHVA, M

WINDOW
MASTER
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Agenda

* Q&A and suggestions
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