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Learning Objectives

* Indoor Environment Quality and Indoor Air Quality

= Contribution of of fan assisted ventilation systems on IAQ

= European legislation and IAQ

» Energy Performance of Buildings Directive revision 2018 and IAQ
= Qutdoor Air Quality — Supply Air Quality —Indoor Air Quality

= Filtration and fine dust

= Information on IAQ

= European Market for Residential Ventilation Systems
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m Light
m Acoustic
B Smartness

m Thermal Comfort
m Summer/winter temperature/humidity

m Draft risk

m Indoor Air Quality - Ventilation rate:

m The right amount
m At the right time
m At the right place

m Regular Inspections to ensure functionally and

B minimum energy consumption
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Energy Performance of Buildings Directive:
A once-in-a-decade opportunity to strengthen Indoor Environment Quality

Position of industry and professional associations

On 11 October 2017, the Parliament’s Industry committee will adopt its report on the revision of
the Energy Performance of Buildings Directive.

With one in six Europeans living in unhealthy buildings’, 2 million healthy years are lost in the EU
every year due to poor indoor air quality. This review is a once-in-a-decade opportunity to drive
much needed changes and improvements in the existing building stock and to promote systems
and solutions that result in higher Indoor Environment Quality (i.e. indoor air quality, thermal
comfort, lighting and acoustic environment), lower energy consumption and increase consumer
empowerment.

In that context, our associations echo the call of the health community and jointly urge Members of
the European Parliament to pay due consideration to Indoor Environment Quality for the sake of
citizens’ health, comfort and productivity and to support amendments that:

1. Ensure compliance with the provisions of the existing and revised EPBD to promote
refurbishment and create the regulatory conditions for improved Indoor Environment
Quality.

2. Set regular inspections and continuous commissioning, monitoring and control
functionalities of technical building systems to achieve healthier buildings.

3. Enhance the ability of occupants and of the building itself to maintain a higher Indoor
Environment Quality in actual building usage conditions, and to optimize energy costs.

4. Set up requirements to ensure the deployment of smart technologies such as building
automation and controls which, by improving indoor environment quality, have positive
impact on health and well-being of its occupants.

As buildings are getting more air-tight and better insulated, it is essential to ensure that sufficient
fresh air is introduced to keep occupants healthy and to protect the building condition. Indoor
Environment Quality can be enhanced through use of mechanical ventilation and technical building
systems which, when properly maintained, inspected and controlled (including the leakage of
ventilation ducts at regular intervals) will deliver positive outcomes on health, productivity and
comfort.




Time spent in dwellings
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Source : OQAI - National survey on IAQ in dwellings 2003-2005
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IAQ in Buildings and Ventilation Systems - Basic Aspects

m Ventilation for Building Protection
m Damage Prevention
m Moisture Prevention
m Indoor Air Quality
m Pollutant removal
m Perceived Air Quality
m Outdoor and Outdoor Air Quality
m Fine Dust
m Odours
m Noise
m Hygiene aspects of ventilation systems

m Maintenance

m Cleaning



EU-Regulation Buildings ga> Products
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m EPBD: Energy
Performance of
Buildings Directive

m CPR: Construction
Products Regulation

Energy
saving
tion

against

m LVD: Low Voltage noise
Directive Soving

m ErP: Ecodesign Directive Sy

m MD: Machine Directive
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m EMC: Electromagnetic
Compatibility
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m Basic requirements only on a product level

m System/Building level is national/regional

m The focus on IAQ is weak.

Key aspects are:

a Safety

m Security

2 Energy Savings

m Material emissions?

a Building mechanics

m Is the whole ventilation system part of
CPD?
The view of member states is different.

m Parts with safety/fire/smoke yes

m Other parts different views

m Collecting and assessing information on

the properties and hazards of substances.

m Basic requirements on

m Substances

a Preparations

m May be a basic for materials used in

ventilation products

= Not helpful for designing ventilation

systems in buildings based on IAQ criteria.



Energy Performance Directive — Current Version EU 2010/31/EU

m Article 4. These requirements shall take account of general indoor climate conditions, in order

to avoid possible negative effects such as inadequate ventilation, as well as local conditions
and the designated function and the age of the building.

= No information for the user in the certificate
Energy Performance Directive — Draft “Winter Package”

m Annex | ‘2. The energy needs for space heating, space cooling, domestic hot
water and adequate ventilation shall be calculated in order to ensure minimum
health and comfort levels defined by Member States.

= No mandatory information on IAQ-Level for the user in the certificate
= No minimum ventilation rate required

m No inspections required



Regulatory Perspective EPBD
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* *
*

*
* *
* *

* ek

Europdisches Parlent C O N S I L ] U M

m (11a) For new buildings and buildings undergoing major renovations, Member States
should encourage high-efficiency alternative systems, if technically, functionally and
economically feasible, while also

m addressing healthy indoor climate conditions as well as ...

®m (11b) The 2009 WHO guidelines provide that, concerning indoor air quality, better performing
buildings provide higher comfort levels and wellbeing for their occupants and improve
health. ....

m (12a) Member States should support energy performance upgrades of existing buildings that
contribute to achieving a healthy indoor environment, ...

m Article 2a Long-term renovation strategy
This strategy shall be submitted in accordance withthe applicable reporting obligations and
shall encompass:

m (g) an evidence-based estimate of expected energy savings and wider benefits, such as those related to
health, safety and air quality.
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European

European Europdisches Parllent CO N S I L]U M

m Article 4 Setting of minimum energy performance requirements

m These requirements shall take account of general indoor climate conditions, in order to avoid possible
negative effects such as inadequate ventilation, ...

m Article 7 Existing buildings

m Member States shall encourage, in relation to buildings undergoing major renovations, ... address healthy
indoor climate conditions ...

m Article 19a

m The Commission shall, before 2020, conclude a feasibility study, clarifying the possibilities and timeline to
introduce the inspection of stand-alone ventilation systems ...

20 Feb. 2018 www.aset-europe.com AMCA ASET-Europe Conference, Lyon, France 12
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Europadisches Parlament CO N S I L]U M
m ANNEX | Common general framework for the calculation of energy performance of buildings
m 2. The energy needs for space heating, ..., ventilation and other technical building systems shall be

calculated in order to optimise health, indoor air quality and comfort levels defined by Member States at
national or regional level.

m ANNEX la Common general framework for rating the smart readiness of buildings

m 2 (b) the ability to adapt its operation mode in response to the needs of the occupant paying due attention to
the availability of user-friendliness, maintaining healthy indoor climate conditions and ability to report on
energy use; and

m 3. The methodology may further take into account:
- the interoperability between systems (smart meters, building automation and control systems, built-in home
appliances, self-regulating devices for indoor temperature within the building and indoor air quality sensors
and ventilations) and ...
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and internal air quality in the EU
(New buildings, 2016)

m Will be part of the upcoming EU Building
Stock observatory.
Any updated info is welcome!

m grey: data not yet available

Mo in
envelope
Yes in

ductwork

Laurent Deleersnyder
Directorate-General for Energy
Energy Efficiency

EPBD review

EVIA Seminar 11 May 2016, Brussels




Is Outdoor Air the Benchmark?

m Yes and No
Depending from the location

m Ventilation systems can consider

European Environment Agency %&

&

Topics Data and maps Indicators Publications

Yews are here: Home f Emvironmental togics | sir pelhution § |resrsctive maps and data viewers § Daene (03] taenty-sizth highest daily max S-haur aserags in Europs

Ozone (03) twenty-sixth highest daily max 8-hour average in Europe

LELATNE

Annual average

L | <10pg/m?
] w-2
[ ] 20-30
B 30-4
B
-]

Data not available

Decreased life expectancy in months due to
exposure to fine particulate matter in Europe;
Annual emissions 2000

For years, the fine dust values in Germany
have not declined but merely reflect climatic
or annual deviations.

FPMyo - Tegesinillahverte
Zahl der Oberschreitungen von 50 pgim®
Jahr 2014




® Burden of disease by disease from
compromised IAQ in Europe (EU-27) in 1000 DALYs

(Disability adjusted life years) from EnVIE project www.iag-envie.eu

[N

Acute CO toxication [kDALY]
Respiratory infectious 104
48
ETS excluded! giseases Asthma
E"H.
661 { 4

Sick building syndrome,
sensory irritation 517

Decreased life expectancy in months due to
exposure to fine particulate matter in Europe;
Annual emissions 2000

For years, the fine dust values in Germany
have not declined but merely reflect climatic
or annual deviations.

Lung (& trachea &
bronchus) cancer 125

i
il i&\ 64
“&i’.jﬂﬂ. COPD
Cardiovascular diseases

Olliviera Fernandes et al. Health Effects of indoor air quality... REHVA Journal 4/2009 pp
13-17

674
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m Classification of outdoor air (ODA)

Category Description Recommendation
ODA 1 Outdoor air which may be only temporarily dusty (e.g. pollen) WHO 2005 and other regulatation are fulfilled
ODA 2 Outdoor air with high concentrations of particulate matter and/or gaseous pollutants WHO 2005 .. by a factor of up to 1,5.
ODA 3 Outdoor air with very high concentrations of gaseous pollutants and/or particulate matter WHO 2005 .. by a factor of greater then 2.

m Classification of supply air (SUP)

Category Description Recommendation
SUP 1 Supply air with very low concentration of particulate matter and/or gases WHO 2005 .. by a factor of up to 0,25
SUP 2 Supply air with low concentrations of particulate matter and/or gases WHO 2005 .. by a factor of up to 0,50
SUP 3 Supply air with medium concentrations of particulate matter and/or gases matter WHO 2005 .. by a factor of up to 0,75
SUP 4 Supply air with high concentrations of particulate matter and/or gases matter WHO 2005 and other regulatation are fulfilled
SUP 5 Supply air with very high concentrations of particulate matter and/or gases matter WHO 2005 .. by a factor of up to 1,5.

20 Feb. 2018 www.aset-europe.com AMCA ASET-Europe Conference, Lyon, France
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m Recommended minimum filter classes per filter section
(definition of filter classes according to EN 779)

Objective

Supply air quality Filters are essential elements in ventilation system to ensure good Indoor Air Quality and hygiene

operation. With the new ISO 16890 (2016-12) the filter test and qualification procedure has been changed
to a more realistic classification based on ePM 1, ePM2,5, and ePM10 values. This allows a detailed filter

SUP 1 SUP 2 SUP 3 SUP 4 SUP 5 selection based on outdoor particular matter.

However, most of the existing standards (EN 16798-3 etc.) and regulation for applications are based on

5 EN 779 filter classes (G3 to F9). It is expected that all the existing application standards will be changed
O DA 1 M + F 7 F 7 F 7 F 7 = within the next years, but a simple one to one relation might not be possible. A detailed requirement for
the filter classes must be developed in each application standard.

O DA 2 F7 + F7 M 5 + F7 F7 F7 M 5 This will be a process over years. Filter and ventilation unit manufacturers need a simplified method,

which allows a quick decision to determine which new filter class will be an option for EN 779 replacement.

O DA 3 F 7 + F9 F 7 + F 7 M 6 + F7 F 7 F 7 The following table gives an orientation but will not replace individual selections and determinations in

real application. EVIA will replace this recommendation as soon as a new status of investigation is

Outdoor air
quality

m Update on ISO 16798 is ongoing ——=
m Detailed specification of filters is possible based on :

1SO ePM: the particle size distribution is a range from 0,3 - 1 Micron as found in an urban environment

. P M 1 n O | i m itS y feW m e aS u re m e nt Stati O n S 1SO ePM,s: the particle size distribution is a range from 0,3 - 2,5 Micron as found in an urban environment

1SO ePMao: the particle size distribution is a range from 0,3-10 Micron as found in a rural environment
ISO Coarse: Arizona test dust contaminants A2 Fine Grade 0,97 - 176 Micron

. P M [1]  EN779:2012-10 — EN 779: Particulate air filters for general ventilation. Determination of the
2 y 5 filtration performance
[2] IS0 16890-1:2016-12 — Air filters for general ventilation —Part 1: Technical specifications,
requirements and classification system based upon particulate matter efficiency (ePM)
. P M 10 [3] FGK Status-Report 44 and
VDI https://www.vdi.de/presse/artikel/neue-filter-fuer-die-raumluft-technik,

| —-_ Vi —
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ﬁ‘ Feinstaubalarm Stuttgart X

< @ @ & https://www.stuttgart.de/feinstaubalarm/?t=18&cn=ZmxleGlibGVfcmVjcw%3D%3D&refsrc=email&iid=6316227ee0634ec3a04c3 80% e D ﬂr i N @D e
Feinstaub-Tagesmittelwerte (PM10) an der LUBW-Station "Am Neckartor"
(Vergleich kontinuierliches und gravimetisches Messverfahren)
160
B kontinuierliches Messverfahren © Tage mit Feinstaub-Alarm =8
140 B gravimetrisches Messverfahren Anzahl der Uberschreitungstage
kontinuierliches Messverfahren = 6
120 gravimetisches Messverfahren =(0)
(Bisher liegen im Februar noch keine
f"E 100 gravimetrischen Messwerte vor!)
E Vorjahresmonat (Februar 2017)
2 \ Anzahl der Uberschreitungstage
s Tagesgrenzwert (50 pug/m?) gravimetrisches Messverfahren = 14
o
R D S S S S
(=] o (] o (=] o (=] (=] o o o (] o o o o o o o o (=] o o o o o o (]
s g3 ggsgggdddvygndadaddddIsyggr g
Februar 2018
Quelle: LUBW, Grafik: AfU Stuttgart oy B

19.02.2018
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Ecodesign and Energy Labelling EU 1254/2014
= No minimum requirements on IAQ Performance
m No information for required ventilation rates
= No information on filtration

m No information on DCV

Construction products directive EU 305/2011

= No minimum requirements and no classification

Ventilation rate
Moisture removal
Winter Comfort
Particle removal

%] VOC and Odours
removal

CO, level



Currently in ErP Label:
No Indicator in Energy Labelling von Ventilation Units

m Moisture removal

m Winter Comfort

m Particle removal

m VOC and Odours removal

m CO, level

|
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How to adress IAQ outside of regulation

N
MY HEALTH ¢ MY HOME CONTACTUS

How Healthy is

® My Health My Home Did you know..? 7
www.myhealthmyhome.com " earna -
A Long Term Indoor Air Quality Campaign s -

Home X G Google K|

€ @ wwwhygiene-wohnungslueftung.de & Pemy direktive T BB @ ¥ A = =

® “Hygiene in der Wohnungsliftung” %% Fachverband
www.hygiene-wohnungslueftung.de '
Information how to get a hygiene ventilation
system

Hygiene in der
BDH Wohnungsliftung

undesverband der

" | Beitschen Hefzuingsindbattis Fachverband Gebéiude-Klima e. V.

m Design, Installation, Maintenance HERZLICH WILLKOMMEN

Bei Gebauden, die nach aktuellen Vorschriften o » Pressemeldung FGK e V.2
. U | t I | M f t errichtet oder saniert wurden, kann nur eine & Tipps fiir eine o i
Se rl n S a e rl a n u a C u re r Liftungsanlage den erforderichen Luftwechsel hygienische
sicherstellen. Damit eine solche Liftungsanlage nun Wohnungsliftung
nicht zum Gesundheitsrisiko fiir die Hausbewohner > Neuer Info-Flyer:
wird, missen bestimmte Anforderungen an die Hvetene Hygiene in der
Wartung und Anlagenhygiene eingehalten werden_ b ] Wohnungsliftung” fir
Diese Seite bietet lhnen in diesem Zusammenhang ' Fachhandwerker &
Informationen: . Betreiber
L]
m EVIA IAQ campaign > i s
% uber die Planung und Installation, Innenraumhygiene: .
¢ die Instandhaltung E&W:dZSFebnmzoﬁ
# sowie die wichtigsten Komponenten von 0 5
Wohnungsliiftungsanlagen. 2 mez: -
Aulerdem finden Sie hier eine Liste spezialisierter M ‘
Firmen, die Sie bei der Umsetzung der | . — -
Hygienebestimmungen entsprechend der aktuellen
Mfareshrig A Danal i Loz i e

22


http://www.myhealthmyhome.com/
http://www.hygiene-wohnungslueftung.de/

Technology for IAQ in Residential

m Technologies for the building
stock

m Technologies for new buildings

m Demand-control systems

® Smart Systems
m Local systems
m Multi-functional systems




Residential Ventilation Market

\\\\\\\

m Growing market

m Mechanical Extract Units are dominating
In Europe
m Ventilation units with heat recovery /
EV/A

m Growing market : / /_.

m Developed market in cold climates / /

m Growing market in medium climates W

m No significant data in warm climates —

m Cold / enthalpy recovery? w0 mm e mm we wm

20 Feb. 2018 www.aset-europe.com AMCA ASET-Europe Conference, Lyon, France 24



m Single dwelling units:

m Strong growing until 2012

m Stable / light growing since 2013
m Single room units:

m Strong growing

m No data on exhaust units

W Is this just a German issue?

—Single room with heat recovery

@% —Single room alternating

- Single dwelling with heat recovery

-—=Single dwelling with heat recovery and heat pump

....__...---"""'-‘~"""“-. —

M

30.06.2004  31.12.2005 30.06.2007  31.12.2008  30.06.2010 11/2011 1/2012 1v/2012

11/2013

1/2014

1/2015

IV/2015

/2016



m Estimated savings based on Energy

ErP Regulation in 2020 Residential Ventilation 222 TWh 244 TWh

(Heating)

m EU 326/2011 Fans o _
Ventilation NR — Heating 150 TWh 165 TWh

m EU 1253/2014 Ventilaton Units 'y piiaiion NR = Electricity 16 TWh 40 TWh
Ventilation NR — Cold 8 TWh 8 TWh

m Better IAQ Fans — all Applications 34 TWh 82 TWh

m Less Energy Total 2020 539 TWh
Demand EU 27 ~20.000 TWh
Savings Potential 2-3%

20 Feb. 2018 www.aset-europe.com AMCA ASET-Europe Conference, Lyon, France




T

N
m Ventilation shall be at the right amount at the | ‘/K/\\ | . —
right time at the right place. | ! Y] |
= Difficult with natural systems because: ™ A, |
= Wind changes E | |
= Stack changes L . L |
m Demand controlled systems expensive =
m Building
|
m Thermal comfort difficult >
m Draft risk ' i
m Energy efficiency HW ‘ ¥ e AN——
m Overventilation - mib f./ﬁ R Max. 2,5 h
x""/// 1L "“:-.‘:w [ |
= No Heat recovery gl = u = Hl== J: I= =
m Qutdoor air quality | ' | ] -- E jt b
m No filtration possible ﬂ J: . _

Max. 5 h
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EVIA members

Q Aereco [N [ERINK
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Is Regulation needed?

Deveopment of Heat recovery and Regulation in Germany
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Is Regulation needed?
Deveopment of Specific Fan Power and Regulation in Germany
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Questions?

Claus Handel
Dipl.-Ing.
European Ventilation Industry Association
Claus.Haendel@evia.eu
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Energy Inspection of Air Conditioning Systems
,Chancen der Energetischen Inspektion® REPORT

------

lehtzum F
oChancen der Energefischen Inspektion

filr Gesetzgeber, Anlagenbetreiber und die
Branche®

m Analysis of Energy Inspections in Germany
based on EPBD Article 15

m Approx 400,000 AC-Systems > 12kW
installed in building stock

m Approx 4,300 AC-Systems have been
inspected (2007 - 2012)

m Execution quote: 1,5to0 2,5% !!

25%

m Systems up to 50 years old! 20%

450.000 15%

Haufigk eit

10%

5%

St. installierte RLT-Gerite

50.000
0%
. <r (o)) =T <N oy [oy] =T (o)) by ()] <
. i i i (o] [ (o] I~ I~ =0} 0 R [0)] Q Q —
Ableitung aus Gebaudedaten Ableitung aus Marktdaten / Ableitung aus Kalt hinen- (2] (2] D D =] =] 2] (o] Q ] Q
(Buttom-Up-Methode) statistischer Gerateverteilung Marktdaten — — D D ~ ~ - - ™~ N N
1 1 1 1 1 1 1 1 1
Q Te} o [Te] (e Tp] Q 7o) Q Te] o
o o I~ I~ =] 0 o)) [o2] Q Q -
(o)) (o)) (o)} (o)} (5] (5] [e] (o)} (@] (@] (]
— — -— -— - - — -— (8] (8] (V]
Abbildung &: Abschatzung der Stickzahlen von installierten RLT-Anlagen fir 2012 nach ver- Bauiahr
schiedenen Methoden /
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Energy Inspection of Air Conditioning Systems
,Chancen der Energetischen Inspektion®

Detected improvements of the systems

Heat Recovery Installed
49%

Alternative Solution

19%

Principle System Changes

Tightness Ductwork

18% 1%

m No Heat Recovery m=Plate
Rotor Runaround

Recirculation

Service problems

BMS Technology
Improved Heat Recovery
Add Heat Recovery

Fan Change

Optimised Control Strategies
Optimised Humidity

Optimised Temperature

Reduced Operation...

Demand Contolled Systems
Air Volume controls

Reduction of Operation Time

Al this is valid also for
Reduction Air Volume Flow... ventilation Only SyStemS

0% 10% 20% 30% 40% 50% 60% -> |[nspections of Ventilation Systems
shall be added in EPBD
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Demand controlled ventilation

Energy saving potential
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Diagramm1
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Fan power

Heat

Cold

Savings

Energy demand

Energy saving potential

0.18

0.67

0.15
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Tabelle1

				Fan power		Heat		Cold		Savings

		Conventional		18%		67%		15%		0%

		Demand controlled		8%		29%		13%		50%
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Market for Air Handling Units 2013/ 2014
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Diagramm1

		2013		2013

		2014		2014



Total

With heat recovery

47.090

44.672

3.307 (+16%)

29,808

33.057

176 
(+10,7%)

47090

29808

44672

33057



Tabelle1

				2013		2014

		Total		47090		44672

		With heat recovery		29808		33057

				Ziehen Sie zum Ändern der Größe des Diagrammdatenbereichs die untere rechte Ecke des Bereichs.
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Market development, central systems for residential ventilation

BDH

Bundesverband der
Deutschen Heizungsindustrie

Wohnungsliiftung zentral mit WRG
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Market development, decentral, roomwise

BDH

Bundesverband der
Deutschen Heigungsindustrie

Wohnungsliiftung dezentral, raumweise mit WRG

160.000
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o

140.000 L
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R
118.500
120.000 —

glV b

98.500

100.000

80.000 -

Wohnungsliftungsgerate pro Jahr

60.000 -

40.000 -

20.000 -

2014 2015 2016




	Slide Number 1
	Copyright Materials
	Learning Objectives
	Indoor Environment Quality  -> Indoor Air Quality
	IAQ impacts -> Presentation Pawel Wargocki
	IAQ in Buildings and Ventilation Systems - Basic Aspects
	EU-Regulation Buildings <-> Products
	Construction Product Directive	Reach-Directive
	Energy Performance of Buildings Directive - Regulatory Perspective 
	Slide Number 10
	EPBD – Trilog Outcome January 2018
	EPBD – Trilog Outcome January 2018
	EPBD – Trilog Outcome January 2018
	IAQ in Buildings: State of play 
	Is Outdoor Air the Benchmark?
	Ventilation and Fine Dust
	EN 16798-3 – Aspects of Outdoor Air -> Supply Air
	EN 16798-3 – Aspects of Outdoor Air -> Supply Air
	Slide Number 19
	Slide Number 20
	Currently in ErP Label:�No Indicator in Energy Labelling von Ventilation Units
	How to adress IAQ outside of regulation
	Technology for IAQ in Residential
	Residential Ventilation Market
	Trend residential units with �heat recovery in Germany
	Improoved Indoor Air Quality and Energy Savings
	What about natural ventilation and IAQ?
	EVIA members 
	Is Regulation needed?�Deveopment of Heat recovery and Regulation in Germany
	Is Regulation needed?�Deveopment of Specific Fan Power and Regulation in Germany
	Questions?
	Backup
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39

