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Welcome and Introduction

Jarek Kurnitski

Chairperson Technology & Research 
Committee
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Synopsis recap.

This policy webinar, organised during the Build Up Portal’s month of IEQ under the 

leadership of REHVA, with the support of Eurovent Association, together with eminent IEQ 

researchers, experts and representatives from EVIA, EPEE and GCP Europe, delves deeply 

into the multi-faceted world of building performance with an emphasis on Indoor 

Environmental Quality (IEQ). As we navigate through the realm of energy-efficient buildings 

and improved indoor climate, the lens of IEQ offers insights into not only the health and 

well-being of occupants but also the broader sustainability goals and energy performance of 

buildings.

With the ongoing EPBD Recast Trilogue signalling adjustments related to IEQ, it becomes 

imperative for stakeholders to have a comprehensive and updated perspective. These 

anticipated amendments underscore the nexus between energy performance assessment 

and indoor environmental quality, reaffirming the intertwined nature of building 

sustainability, occupant health, and energy efficiency.
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Programme (indicative timing)

11h00 - 11h10 – Welcome & Introduction

by Jarek Kurnitski, Chairperson Technology & Research Committee, REHVA

11h10 - 11h25 – Overview of IEQ and its Importance

by Pawel Wargocki, Associate Professor, DTU

11h25 - 11h40 – IEQ-related changes introduced by the EPBD Recast

by Claus Händel, Technical Secretary, EVIA 

11h40 - 12h40 – Panel discussion: Transposing and Implementing the EPBD Recast Changes

Moderated by Jarek Kurnitski, Chairperson Technology & Research Committee, REHVA
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Programme (indicative timing)

11h40 - 12h40 – Panel discussion: Transposing and Implementing the EPBD Recast Changes

Panelists:

Carsten Dittmar, Product Area Director Heating, Systemair Group

Claus Händel, Technical Secretary, EVIA

Henk Kranenberg, Senior Manager, Daikin Europe

Risto Kosonen, Vice-President & Board Member, REHVA

Christina von Westernhagen, Chairperson EEE Working Group, EPEE

Nathan Wood, Chairperson IEQ Working Group, GCP Europe

12h40 - 12h50 – Concluding Remarks and Way Forward

by Risto Kosonen, Vice-President & Board Member, REHVA
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Overview of IEQ and its Importance

Pawel Wargocki

Associate Professor



Overview of IEQ and its 
Importance

Pawel Wargocki (pawar@dtu.dk)
International Centre for Indoor Environment and Energy
DTU Sustain, Technical University of Denmark



Human habitat 2023 and beyond:…



… >85% time is spent in buildings

Source: Klepeis et al. (2011)



Source: Pinterest

■ 79 years (average life time, male EU)

■ 69 years (in buildings)
■ 54 years (at home)
■ 26 years (sleeping)

■ ~4 years (commute)

■ 6 years (outdoor air)

We stay only 6 years outdoors….



We drink 2-3 L of water a day We breathe 11,000 L of air a day 

Source: Glass-of-water icons created by Freepik - Flaticon

Exposures in buildings are dominant….



Buildings and energy
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• Currently 40% of the total 
energy consumption 
globally (40% of EU’s 
energy use; 36% of EU’s 
CO2 emissions)

• Plus the whole-life CO2



Humans and buildings (energy) must 
be in focus
• Buildings must be climate 

neutral by minimizing their 
carbon footprint when 
constructed, retrofitted and 
operated

• Buildings must ensure 
conditions that do not create the 
risks for health and promote 
health and healthy behaviors of 
their occupants

Sustainable development meets the needs of 
the present without compromising the ability 
of future generations to meet their own needs



All major parameters impacting indoor 
environmental quality (IEQ) are relevant

IEQ

Thermal

Indoor 
air 

quality

Light

Acoustic



IEQ in buildings affects work, learning and sleep

• Reduced work performance, 
expected loss is at least up to 
5%

• Increased absenteeism and 
presenteeism

• Reduced learning of children, 
expected loss of up to 10-
15%

• A new data: Disturbed sleep 
quality, poor sleep quality => 
reduced health, cognitive 
performance 

Source:Seppanen et al. (2006)

Source:Sekhar et al. (2020)



Considerable subsequent economic implications 

• Modest gains in work 
performance can deliver 
significant financial benefits 
– even 1% increase in 
productivity is cost-effective 

• Pay-back times are usually 
<1 (max. 2) years

• Crude estimate: Too short 
sleep (<7 hours) causes 3.7-
6 working days lost per year

Source:  WGBC (2014)



Considerable health consequences
• Exposure in buildings estimated in EU to 

cause >2 mil healthy-life years lost due to 
poor indoor air quality (IAQ) (ca. €200 billion 
annually)

• This effects is comparable with, e.g. road 
traffic injuries, cost similar to GDP of Cyprus

• 200 million in Europe live with allergies, 
asthma and COPD

• COVID-19 costs in Denmark were 30,000 
healthy life years in Denmark (only) partly 
attributable to poor IAQ (€1 trillion/mo 
globally) 

Source: ENVIE (2009)

(inhaled indoors)



High IEQ is beneficial.
Poor IEQ costs a lot.



IEQ parameters can and SHOULD be 
measured (examples)

IEQ

Thermal

Indoor 
air 

quality

Light

Acoustic

Temperature
Air speed
Relative humidity

CO2

Ventilation
Particles
Organic pollutants
Inorganic pollutants (NOx, ozone)

Noise level
Speech 

intelligibility

Illuminance
Daylight factor

Glare



The main unsafe exposures are known….
 Carbon monoxide 
 Nitrogen dioxide 
 Benzene 
 Formaldehyde 
 Naphthalene 
 Trichloroethylene 
 Tetrachloroethylene
 Polycyclic aromatic hydrocarbons (PAHs)
 Radon
 PM2.5
 PM10
 Sulphur dioxide
 Ozone

 Infectious agents



IEQ monitoring results in abundant 
benefits
• Useful data for all building stakeholders and additional 

incentives for improvement of IEQ
• Create benchmark, reference, building data-base
• Monitor performance – compliance and maintenance
• Input to sustainable investments, and technological 

advancements
• Input to control and AI
• Input to energy simulation and reduce performance gap
• Input to economic calculations
• Demonstrate invisible - occupants feel secure (no risks)



The way forward, labeling (examples)



Final statement

• IEQ in buildings is crucial part in efforts achieving to secure 
public health and sustainability. 

• Decarbonization of buildings should not compromise IEQ, 
because consequences can be costly. 

• Monitoring IEQ in all buildings should be mandated as a 
benchmark, to provide information on performance 
(compliance), to improve and advance methods for IEQ 
control, and last but not least to inform the public.



IEQ monitoring = prerequisite of 
sustainable development



Thank you
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IEQ-related changes introduced by the EPBD Recast

Claus Händel

Technical Secretary



secretariat@evia.eu Avenue des Arts, 46, 1000 Brussels | Belgium

Claus Händel, Technical Secretary, EVIA

Based on Parliament Proposal and some information 
gathered during ongoing Trilogue

IEQ-related changes 
introduced by the EPBD 
Recast
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§1: Set Requirements for IEQ

§ 2: Definitions on IEQ

§ 3: Renovations plans including IEQ

§ 5: including IEQ in minimum requirements

§ 7+8: IEQ in new and exiting buildings

§ 10: Including IEQ in Renovation Passport

§ 11: Monitoring and regulation of IEQ

§ 11a: Indoor Environment Quality

§ 16: Implement IEQ in EPC

§ 20: Implement IEQ in inspections

Some key proposals in EPBD on IEQ
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Determination, 
• that indoor conditions are outside the scope of 

the EPBD
• responsibilities over it are a national competence

Focus on indoor conditions (IEQ) instead of 
indoor air quality (IAQ) and health

• Partial deletion of Article 11a – some aspects 
might be shifted to Article 11

• Only CO2 and temperatures remain?

More general provisions in the competence of 
the member states

Possible deletion of references of IAQ in Article 
20 - Inspections

Optional inclusion of extended requirements in 
the revision clause

Some impressions on current known aspects Trilogue

3



secretariat@evia.eu Avenue des Arts, 46, 1000 Brussels | Belgium

Article 1 Subject matter

This Directive promotes the improvement of the energy performance of 
buildings and the  reduction of greenhouse gas emissions from buildings 
within the Union, with a view to  achieving a zero-emission building 
stock by 2050, taking into account

• the outdoor climatic  conditions, the local conditions, 

• the requirements for indoor environmental quality and  

• the contribution of the building stock to demand-side flexibility for the purpose 
of improving energy system efficiency and cost-effectiveness.

This Directive lays down requirements as regards:
ka) the indoor environmental quality performance of buildings.
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57g. ‘indoor environmental quality’ means a set of 
parameters relating to a building,  including indoor air 
quality, thermal comfort, lighting, and acoustic affecting the 
health  and wellbeing of its occupants; 

57h. ‘healthy indoor climate’ means the indoor 
environment of a building, which optimises the health, 
comfort and well-being of occupants in line with specific 
performance levels,  including those related to daylight, 
indoor air quality, thermal comfort, in particular  
overheating mitigation, and acoustic quality;

Article 5 Setting of minimum energy performance 
requirements

Those requirements shall take account of healthy indoor 
climate conditions based on  optimal indoor environmental 
quality, as well as local conditions and the designated  
function and the age of the building.

EPBD Article 2 Definitions and Article 5
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1. Each Member State shall establish a national 
building renovation plan to ensure the renovation of 
the national stock of residential and non-residential 
buildings, 

The roadmap referred to in point (b) shall include:
• i) an evidence-based estimate of expected energy savings, 

GHG emission reductions,and wider benefits, including 
indoor environmental quality, which may  be based on an 
integrated district approach;

4. The Commission shall assess the national draft 
building renovation plans, in particular whether:

• cb) the plan takes into account the objectives of the 
Directive 2008/50/EC and ensures  consistency with 
relevant legislation and the protection of the environment 
and  human health;

EPBD Article 3 National building renovation plan

0°C 20°C

18°C
2°C
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4. Member States shall ensure by...[date of 
transposition of this Directive] that new  
buildings have optimal indoor environmental 
quality levels, including air quality,  thermal 
comfort, a high capacity to mitigate and 
adapt to climate change through, ….

Article 8 Existing buildings

3. Member States shall ensure… Member 
States shall address in  relation to buildings 
undergoing major renovation the 
implementation of passive heating  and 
cooling elements, healthy indoor 
environmental quality standards, …

Article 7 New buildings
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3. The renovation passport shall 
comply with all the following 
requirements:

• cc) it shall comprise the bill of 
materials, construction products 
circularity as well as  wider benefits 
related to health, comfort, indoor 
environmental quality, safety such  as 
fire, electrical, and seismic safety, and 
the improved adaptive capacity of the  
building to climate change, and

Article 10 Renovation passport
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3. Member States shall require the installation of measuring 
and control devices for the  monitoring and regulation of 
environmental quality at relevant unit level and where  
technically and economically feasible in the following 
buildings:

• …

When considering the economic feasibility of an 
installation, Member States shall also  take account of its 
measurable health benefits.

• Member States shall ensure that data on indoor 
environmental quality and other  relevant data collected 
through measuring and control devices is interoperable 
with the  digital building logbooks pursuant to Article 19(6) 
and in accordance with Union and  national data 
protection rules.

Article 11 Technical building systems
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The building automation and control systems 
shall be capable of:

• (d) effective monitoring of indoor environmental 
quality, to ensure occupants’ health and  safety.

4b. Member States shall lay down requirements 
to ensure that from 1 January 2025,  new 
residential buildings and residential buildings 
undergoing major renovations with an  effective 
rated output for heating systems, [cooling 
systems] or systems for combined  space 
heating, cooling and ventilation of above 70 kW 
are equipped with, where  technically and 
economically feasible:

(d) effective indoor environmental quality 
monitoring system, to ensure occupants’  health 
and safety.

Article 11 Technical building systems
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Article 11a Indoor environmental quality

1. Member States shall set requirements for the implementation of adequate indoor  
environmental quality standards in buildings in order to maintain a healthy indoor  
climate.

2. By.. [1 November 2023/date of transposition referred to in Article 32], Member 
States shall set requirements according to measurable indicators based on to those 
of the  LEVELs framework.  Indoor environmental quality indicators shall be 
measured inside the building and shall  at least include:

• (a) level of carbon dioxid
• (b) temperature and thermal comfort;
• (c) relative humidity;
• (d) daylight illuminance level or adequate daylight levels;
• (e) ventilation rate in air changes per hour
• (f) acoustic indoor comfort, such as the control of the reverberation time and 
• background noise level and speech intelligibility.



secretariat@evia.eu Avenue des Arts, 46, 1000 Brussels | Belgium

Article 11a Indoor environmental quality

The following indicators shall be reported based on available data at product 
level, or  direct measurement where available, of the relevant sources in 
relation to the indoor  environment of the building:

• g) particulate matter of emissions of indoor sources
• (h) target pollutant limits from indoor sources, on volatile organic compounds,  

classified as carcinogenic, mutagenic, or toxic for reproduction according to  
Regulation (EC) No 1272/200821, including formaldehyde.

3. The Commission is empowered to adopt delegated acts in accordance with 
Article 29 to  supplement this Directive by establishing a methodology 
framework for calculating the  indoor environmental quality standards.
4. Member States shall ensure that new buildings and buildings undergoing 
major  renovation comply with adequate indoor environmental quality 
standards.
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4. The energy performance certificate shall 
include … the improvement of indoor 
environmental quality of a  building or 
building unit,  …The recommendations 
included in the energy performance 
certificate shall cover:

5. The recommendations included in the 
energy performance certificate shall be 
technically  feasible for the specific building 
and shall provide an estimate for the energy 
savings and  the reduction of operational 
greenhouse gas emissions over the expected 
service life of the  building and the 
improvement of indoor environmental 
quality performance indicators. 

Article 16 Energy performance certificates
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1. Member States shall lay down the necessary 
measures to establish regular inspections of heating , 
ventilation and air conditioning systems with an ….

10. Member States shall put in place inspection 
schemes including … , indoor  environmental quality, 
and fire safety requirements as laid down in by the 
building codes or equivalent regulations.

Article 26 Information

3. Member States shall ensure that guidance and 
training, … Such guidance and training shall also 
address … , the removal of hazardous substances 
including asbestos, air pollutant emissions (including 
fine  particulate matter), indoor environmental 
quality and accessibility for persons with  disabilities. 

Article 20 Inspections - Article 26 Information



2. The energy needs and energy use for space heating, space cooling, domestic hot water,  
ventilation, lighting and other technical building systems shall be calculated using hourly or 
subhourly time calculation intervals in order to account for varying conditions that 
significantly affect  the operation and performance of the system and the indoor conditions, 
and to optimise costs, health,  indoor environmental quality and comfort levels defined by 
Member States at national or regional  level. The calculation shall include an estimation of the 
thermal responsiveness of the building  and its capacity to offer flexibility to the energy grid. 

ANNEX V Template for energy performance certificates (referred to in Article 16)

2. In addition, the energy performance certificate shall include the following indicators:

(j) the presence of fixed sensors that monitor the levels of indoor environmental quality; 

(k) the presence of fixed controls that respond to the levels of indoor environmental quality; 

(q) operational fine particulate matter (PM2.5) emissions and performance indicators for  the main 
categories of indoor environmental quality once the relevant provisions apply;

ANNEX I COMMON GENERAL FRAMEWORK FOR THE CALCULATION OF ENERGY 
PERFORMANCE OF BUILDINGS (referred to in Article 4)
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ANNEX I
Member States shall describe their national calculation methodology 
based on Annex A of the key European standards on energy 
performance of buildings , namely EN ISO 52000-1, EN ISO 52003-1, EN 
ISO 52010-1,EN ISO 52016-1, EN ISO 52018-1, EN 16798-1, EN 52120-1 
and EN 17423 or superseding documents This provision shall not 
constitute a legal codification of those standards.

Revision of EN 16798-1 is starting:

EN 16798-1-1 
Overaching-Structure

TC 371t

EN 16798-1-2 
Thermal comfort

TC 371

EN 16798-1-3 Indoor 
Air Quality

TC 156

EN 16798-1-3  
Lighting
TC 169

EN 16798-1-4 
Acoustics
TC  126

EN 15665 Residential 
Ventilation

TC 156 WG 2
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What could we expect in terms of indoor environment quality?
• The European Parliament has always made far-reaching demands in this area.

• These have been regularly trimmed or deleted by the EU’s Council (Member 
States).

• Possible reason:

• The position of the Parliament is weak here, because

• Directive competence is in the member states or regions

• Legal basis is Article 194(2)

• …  Such measures shall not affect a Member State's right to determine 
the conditions for exploiting its energy resources, its choice between 
different energy sources and the general structure of its energy supply,

• Other, possible legal basis (to be investigated)

• Article 191 …. preserving, protecting and improving the quality of the 
environment, protecting human health; 

• Article 168 … high level of human health protection shall be ensured in 
the definition and implementation of all Union policies and activities.

• Others?

EPBD – Lessons learned
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The Voice of the European Ventilation Industry

Q & A
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes

Moderated by Jarek Kurnitski

Chairperson Technology & Research 
Committee



EPBD IEQ Challenge – IEQ in MEPS, 

deep/major renovation and ZEB

Jarek Kurnitski
REHVA Technology & Research Committee

Tallinn University of Technology, Aalto University







RENOVATION WAVE BY 2030: DOUBLE AND DEEPEN RENOVATION

▪ EU28 deep renovation rate is 0.2-0.3% and the annual weighted 
energy renovation rate is 1.0-1.2% (res vs. non-res, JRC 2021)

▪ Apartment building example from Estonia:

▪ 22 000 buildings need renovation, from which 17 000 in use in 
2050

▪ 3 000 renovated, 14 000 to be renovated by 2050

▪ Current deep renovation rate 0.8% (200 buildings per 
year/KredEx grants) 

▪ Required deep renovation rate 1.9% (467 buildings per year) 

▪ Deep renovation rate needs to be doubled – not yet covered by 
financial commitments

➢ Standard renovation concepts and processes, modular and industrial 
solutions needed to tackle the workforce and supply chain 
challenges





6

EPBD IEQ CHALLENGE

1. Minimum energy performance 
standards MEPS – how IEQ and 
ventilation will be addressed in step-
by-step renovation?

2. Deep renovation and major 
renovation – IEQ requirements should 
push to install new ventilation 
systems in residential buildings

3. IEQ in Zero-emission buildings – 
demand controlled, and smart 
operation needed to execute a new 
vision to transform EU building stock 
into zero-emission buildings by 2050
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Carsten Dittmar

Product Area Director Heating
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Claus Händel

Technical Secretary
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Henk Kranenberg

Senior Manager
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Risto Kosonen

Vice-President & Board Member
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Christina von Westernhagen

Chairperson EEE Working Group



Healthy Buildings: 

Delivering improved IAQ
October 26th, 2023



© 2023 Johnson Controls. All rights reserved.

Proven technologies and value-added services contribute to good IAQ.
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Ventilation ⟩
Supply clean outside 

air as available while 

displacing dirty air

Filtration ⟩
Mechanically remove 

particles from the air

Disinfection ⟩
Ultraviolet light 

disinfection for surface 

and air applications

Monitoring ⟩

Continuous status of 

system performance, 

occupancy, IAQ and 

occupant comfort

Humidification 

and 

dehumidification

⟩
Condition air for proper 

moisture content 

Pressurization 

and isolation
⟩

Maintain proper building 

pressurization positive 

pressure and negative / 

isolation zones

Planned service 

agreements
⟩

Inspect and maintain 

equipment to 

continuously meet 

operation design criteria

Controls and 

digital analytics
⟩

Control for occupant 

comfort, wellness and 

minimize energy 

consumption – powerful 

data analytics
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With IAQ, data and controls systems are critical

3

CO2

PM2.5

PM10
RH

TVOC

Temp

Occupancy

Sensors1

Location

Climate

OAQ

Weather

Microbiome

AI-enabled 

optimization

Reporting, 

dashboarding, 

kiosking

Smart 

building 

control

e.g., infection risk & 

energy consumption

Outcomes

Productivity

Absenteeism

Presenteeism

Attrition rates

Test scores

Carbon 

emissions

Efficient space 

utilization

Infection risk

Data-derived 

actions

1

2

3

BMS and/or 

digital platform

1Sensors include IAQ, OAQ, 

microbiome, space utilization and 

virtual sensors via API 

Value-added 

services
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Healthy Buildings & IAQ were just important during COVID, right?
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Healthy & 

Sustainable 

Building

Decarbonization 

& Sustainability

Indoor 

Environmental 

Quality

Occupant Experience

▪ Net zero strategies

▪ Energy-efficient upgrades

▪ Building electrification

▪ Heat pump technologies

▪ Green building certifications

▪ ESG reporting

▪ Indoor air quality (IAQ) monitoring 

& control

▪ Enhanced ventilation and filtration 

strategies

▪ Supplemental disinfection through 

UVGI

▪ Infection risk & energy 

optimization

▪ Healthy building certifications

▪ “Occupant-centric IAQ”

▪ Real estate portfolio optimization

▪ Support for hybrid work models & 

hotdesking

The intersection of IAQ, 

decarbonization, and occupant

experience will drive a focus on 

IAQ improvements for years to 

come.

!
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes (intro)

Nathan Wood

Chairperson IEQ Working



1

#WorldVentil8Day
Nathan Wood

GCP – IEQ Taskforce Chairman 

EPBD Recast & IEQ  26th October 2023



#WV8D - Raise awareness of Ventilation

2



3

WorldVentila8Day – Supporters:



4



5



6



info@worldventil8day.com

7
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Panel discussion: Transposing and Implementing the 
EPBD Recast Changes

Carsten
Dittmar

Claus
Händel

Henk
Kranenberg

Risto
Kosonen

Christina
Von

Westernhagen

Nathan
Wood
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Concluding Remarks and Way Forward

Risto Kosonen

Vice-President & Board Member



Policy webinar on 26th of October

Risto Kosonen

EBPD Recast & IEQ: 

Navigating the future of 

Indoor Environment Quality
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Conclusion Remarks in presentations

• IEQ affect work, learning and sleep: high IEQ is beneficial and poor IEQ 

costs a lot

➢ Modest gains in work performance can deliver significant financial benefits 

➢ Poor Indoor Climate has considerable health consequences

• Demand to monitor IEQ to guarantee to indoor conditions

• Energy saving should not sacrifice IEQ

• Labelling scheme for IEQ is necessary
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Concluding Remarks in presentations

• Existing buildings stock and demand for deep renovation

• IEQ-related changes in EBPD recast are still under discussion  and 

significant changes for the draft is expected

• Revision work of existing standards 
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Concluding Remarks in panel discussion

• Existing building has poor performance->  deep renovation 

• Quality control of product and systems in market should be emphasised 

• Energy demand could drive poor indoor climate if we do utilize previous learnings of 

the meaning of the ventilation

• Many proven technologies and value-added service are available but are they well-

known

• Different demand different building type (residential and hospital buildings)

• Finally, we want create great occupant experience 
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Concluding Remarks in panel discussion

• Requirement of commission through the whole life-cycle: lot of challenges in DBV 

systems in practice

• Utilization data and artificial intelligence -> data driven buildings

• Link to smart energy systems: demand response requires certain adaptation of indoor 

climate conditions

• Link to envelope: more airtight envelope and typical balancing accuracy of airflow 

rates creates significant pressure difference over envelope 

• Pay-back time of retrofitting of ventilation system is long

• Deep renovation needed: do we have trained staff to conduct retrofitting ? 



Join us on November 14th at the REHVA Brussels 
Summit’s Policy Conference! Register now!

https://www.rehva.eu/events/details/rehva-brussels-summit-2023
https://www.rehva.eu/events/details/rehva-brussels-summit-2023
https://www.rehva.eu/events/registration?tx_wbevents_registration%5Baction%5D=registration&tx_wbevents_registration%5Bcontroller%5D=Registration&tx_wbevents_registration%5Bevent%5D=1677&cHash=27b79939efffe5bf45450ee0a395ac36


EPBD Recast & IEQ: Navigating the Future of
Indoor Environmental Quality

Policy webinar
Thursday, 26 October

11h00-12h50 CEST
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