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1. Goal: promotion of high performance ventilation systems gEy/A
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2. Methodology

The methodology assesses the actual occurring air exchange rates on
room type level during presence and absence.

The Air Exchange Performance (AEP) determines to which extent the
ventilation system is able to remove and/or dilute pollutant
concentrations in the various rooms, especially during presence when
exposure occurs.

Compared to current practice, where only the air exchange rate over the
building is assessed, this represents a major step towards more relevant
ventilation performance assessment. Current practice after all does not
differentiate between the places in which the air exchanges occur nor
between periods of presence or absence.
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2. Methodology

Ventilation Performance Assessment Tool

VENTILATION PERFORMANCE ASSESSMENT TOOL
Indoor Air Performance Label calculation

Calculation method for assessing the air exchange performance
of residential mechanical ventilation units

User manual

Documentation related to the Excel Calculation Models |
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2. Methodology

Assessment Method

Defining room types and ventilation strategy (1)

Habitable spaces: HS (living rooms, bedrooms, study, etc.)

Pollutants : Bio-effluents, building material emissions, emissions from interior
products, pollutants from human activities
Exposure : Inhabitants during presence

Occupancy time: Long / very long

Reference ventilation strategy

Air-exchange : During presence, supply of sufficient fresh outdoor air is key
During absence, basic ventilation rates are required to prevent
accumulation of building- and interior products emissions




2. Methodology

Assessment Method

Defining room types and ventilation strategy (2)

Wet or Extract spaces: ES (kitchen, bathroom, toilet, laundry room)

Pollutants : Moisture, odour, building material emissions, emissions from human
activities
Exposure : Inhabitants during presence / building to high humidity levels

Occupancy time: Short

Reference ventilation strategy

Air-exchange  : During presence, extraction of sufficient air (incl. moisture/odour) is key
(supply is adjusted accordingly)
During absence, extraction of air until humidity levels are below
threshold values; basic ventilation rates after that.

2. Methodology EV/A

Association

Assessment Method
Defining technical system parameters

1. Ventilation System Type (VST) and associated air-exchange provisions in ES
and HS

2. Type of MDE/MDS fan and type of NDS (natural direct supply)-grids used in
the VST

3. Installed maximum and minimum airflow capacity (limiting factor for
achievable air exchange rates)

4. Type of operation / controls (affects system’s ability to achieve requested
air-exchanges at the right time in the right place)

5. Type of dwelling: number and type of ES and HS, surface of HS, airtightness




VST roomtype air exchange provision abbrev.
2 . M et h od o | 0 gy 1 habitable spaces supply natural direct supply NDS Eropean Venlaton ity

extract natural indirect extract NIE

exhaust spaces supply natural indirect supply NIS

exhaust natural direct exhaust NDE

2 habitable spaces supply mechanical indirect supply MIS

exhaust natural direct exhaust NDE

exhaust spaces supply mechanical indirect suply MIS

exhaust natural direct exhaust NDE

. 3 habitable spaces supply natural direct supply NDS

extract mechanical indirect extract MIE

exhaust spaces supply mechanical indirect supply MIS

U V U — exhaust mechanical direct exhaust MDE

4 habitable spaces supply natural direct supply NDS

exhaust mechanical direct exhaust MDE

Ve nti I ati 0 n exhaust spaces supply nlcchanical indirect supply MIS

— exhaust mechanical exhaust MDE

5 habitable spaces supply mechanical direct supply MDS

Syste m extract mechanical indirect extract MIE
exhaust spaces supply mechanical indirect supply MIS

Ty p e exhaust mechanical direct exhaust MDE
6 habitable spaces supply mechanical indirect supply MIS

BVU — exhaust mechanical direct exhaust MDE

exhaust spaces supply mechanical indirect supply MIS

exhaust mechanical direct exhaust MDE

7 habitable spaces supply mechanical direct supply MDS

exhaust mechanical direct exhaust MDE

exhaust spaces supply mechanical indirect supply MIS

— exhaust mechanical direct exhaust MDE

2. Methodology

Assessment Method

Principle for calculating occurring AER : AER = qvinst * Pqvsinst * fctrl

qv;inst = Installed min. and max. ventilation capacity in ES and HS

European Ventilation Industry
Associati

(1)

Pgv;inst = The probability that installed ventilation capacity in ES &HS is actually achieved.

This is calculated, taking into account the following parameters:
- Driving force (natural versus mechanical)

- Number and position of internal doors (i.e. open or closed, applicable to certain VSTs)

- Airtightness of the dwelling and location of leakages (applicable to certain VSTs)

- Duct leakages RVU (reducing intended mech. supply/exhaust airflows)
- Filter compensation BVU (reducing supply airflow due to clogging filters, acc EN13142)
- Internal leakage BVU (reducing share of air that is supplied or extracted, acc. EN13142)
- Airflow sensitivity ‘v (sensitivity RVU for pressure variations over facade, acc. EN13141-8)
- Indoor/outdoor airtightness ‘gvio of (local) RVU (acc. EN13141-8)
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2. Methodology

Assessment Method
Principle for calculating occurring AER : AER = qusinst * Pqu;inst * fctrl (2)

fetrl = The probability that the controls of the ventilation provisions are in the right
position to achieve the required airflow rate.

fctrlis calculated, taking into account the PCO-values of the related controls.
For a list of Ctrl-types PCO values have been determined for ES and HS for both

periods of presence and absence.

For all ES and combined HS the occurring AER is calculated for periods of presence and
absence.
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2. Methodology

Assessment Method
Principle for calculating Air Exchange Performance AEP : AEP = AER/ AERref (1)

AERref =The reference air exchange rate; a value is determined for ES and HS and for
periods of presence and absence based on EN 16798-1, Annex B, Category Il

AERref AERref for HS AERref for ES

During presence 0,47 I/s/m? 201/s 101/s 101/s

During absence 0,13 I/s/m2 4l/s 21/s 21/s

For all ES and combined HS the AEP is calculated for periods of presence and absence.
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3 .
SUPFLY PROVISIONS

EXHAUST SPACES [ES) HABITABLE SPACES (HS]

Input/output sheet

> ALTER ONLY THE YELLOW CELLS! <

European Ventilation Industry
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[ eomusterowsions |
1. Dwelling airtightness [_aimi; parameter | ns0_ | [
2. Specify number of Exhaust (ES) and Habitable Spaces [HS) |

[Cepen_kitchen [ bathroom |

[ habitable spaces

L [+ T = [ o]

[ E I

66,00

3. Select BVU-type

CENTR. BIDIR.VENT. UNIT| VARIABLE FLOWRATE | FIXED FLOWRATE RATIO ES &HS

BVU Fir of

D EN13142; if notknown a default of 208 is used

supply air, measurad acc. to chamber tracer gas mathed EN1314; if not known a default of 6% is used

2. Specify maximum MDE (= MDS) capacity to be installed

MDE capacity per ES type

installed MDS capacity HS (with clean filter and

[Copen_kitchen [ bathroom | toilet | utility | other | total MDE | [ habitable spaces |
[ | EE TS T L] - |
[ 3000 | 1500 [ 1000 | [ I [ 55,00 | |
5. Specify minimum MDE (= MDS) capacity [ 6,00 [ s | 200 | [ [ 100 | [ 11,00 [ 017 |
6 IS capacity MIE capacity
[T | [ I [ [ ] E I
7. Specify type of control from Exhaust and Habitable Spaces. Controls £S5 Controls HS.
[ MDEkitch. [ MDE bathr. | MDE toilet [MDE utility] MDE-other | ] [ MDS habitable spaces |
[ | criipe | entves | crtogn | e | \ |
I | | [ [ ] [ 100% | no control |
Probability that requested air exch. rate occurs in indiv. spaces AEP HS
open_kitchen | bathroom other | average £5| [ average HS |
preser 95% 95% 95% | [ 32%
abser 133% 133% 130% 119%
overall AEP 98% 98%

Average air exchange rate (AER) over total dwelling @ default occupation

average AER DWELLING
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4. Calculation sheet
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Lookup tables

Table 13 : REFERENCE VALUES FOR OCCUPANCY IN ES AND HS

European Ventilation Industry
Association

Average occupation Exhaust Spaces Average occupation Habitable Spaces
Type ES Number % of the day. Type HS | %0cc;Inhab | % of the day | % Occ;Ahab

kitchen 1 9% 9% all HS I 60% I 63% I 50%

bathroom 1 4% 4%

toilet 1 1% 1%

utility 0 1% 0%

other [ 1% 0%
Occupation ES| 14%
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Design tool - Label tool -

~ EXCEL calculation

EV/A

Ventilation Performance

Any size of dwelling ‘

National Air Exchange Rates
(source: national ventilation standard)

VU product data

(source: company)

European Ventilation Industry
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EXCEL calculation

N

Ventilation

Performance Label

Reference dwelling
(source : EU28 Buildings Database)

i1

EU Air Exchange Rates
(source: prEN 16798-1)

VU product data

(source: company)
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Table 8. Parameters of reference dwelling

European Ventilation Industry
‘Association

Total dwellings surface (heated space) 92,40 m?
Total internal volume 240 m?
Total surface of habitable spaces 66 m?

Number of Exhaust Spaces

3 : kitchen, bathroom toilet

Type of kitchen

Open kitchen (combined with dining room)

Number of habitable spaces

3

Airtightness dwelling N50 = 2.00
EXHALIST SPACES (E5) HABITASLE SPACES (45) > ALTER ONLY THE YELLOW CELLS! <
SUPFLY PROVISIONS MIS MDS

| exmsusrerowvsions | MDE MIE
1. Dwelling airtightness | | ns0 | vawe | 200 | e Y et
2. Specify number of Exhaust [ES) and Habitable Spaces (HS) [open_itchen | bathroom | tollet | weility | other | tomifs | [ habitable spaces |

L2 [+ T 1+ [ o T o [ s ] | 3 I 66,00 J
3. Select BVU-type BYL-type 1 CENTR. BIDIRVENT UNIT| | FIRED L B

BVU Ffe 5% - compansation factor sccordingto Annex 8 EN 13143; f not known a defauli value of 20% s used
BVU Fil 1% air reciculating in supply air, measured scc. to chamber tracer gas mathod EN13142; i not known a default of 64 s used

4. Specify maximum MDE |= MDS) capacity to be installed MDE capacity per E5 type instadled MDS capacity HS [with clean filer iy

[[open_kitchen | [ toitet | wtitity [ other [ rotaimpe] spaces

| 20.00 | wpo | w00 | | | en0o | 40.00 | 0,61
5. Specify minimum MDE (= MDS) capacity | 400 [ 20 | 200 ] I [ s | [ 8,00 | 0,12 |

< capacit

[ I 0 |

7. Specify type of control from Exhaust and Habitable Spaces Contrals HS
MDE kitch. MOE bathr. | MO habitable spaces
RH-centr. | RH-cenw. 1 5% €02 local
15% no control
RESULTS
Probability that requested air exch. rate occurs in indiv. spaces AEP ES AEP M5
open_kitchen | bathroom toilet utility other | average E5 average HS
presence 4% 8% B4 8% 6% presence
absence 9% I79% 7% I79% 68% absence
veentser [ toaw 1o o [ [y
Average air exchange performance [AEP) and air exchange rate [AER) over total dwelling @ default occupation combined AEP DWELLING
average AER DWELLING
o' ]
25 90 0,38 0,27

18
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When selecting the controls for HS, there is a possibility to choose the location and the type

of sensor.

Controls HS

% af HS ar

o
m
w

cntrl type $of HS are

% afHS ar

w

ntrl type % MDE

100% manual 60% CO2-local 100%
40% no control

The % of HS area it affects is determined by this table :

Sensor in

Living room X X X

Master Bedroom X X X X

Children's bedroom X X X

100% 85% 60% 40% 25% 15%

% of HS

fation
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6. Label design

EVIA Indoor Air Quality Impact

of Ventilation System

ATLANTIC Hygrocosy BC

Indoor Air m
Quality Index ;

0 =no ventilation

Installation friendly * A i
Maintenance friendly v Y v W v'7
User friendly * * ***

/ VENTILATION \
PERFORMANCE LABEL

<= ithedaalderop HRU ECO LP BAL
—

I
—

-

]

Ventilation
performance

SENSORS

sy

/_ VENTILATION \
—— PERFORMANCE LABEL

~=> ithodaalderop CVE-s ECO 5P

Filtratios
it sy g cn £ 09 o ik,
o ot s tang- €01, wabie
Socping CO1.

\ EVIA

European Ventilation Industry
Association

Ventilation performance label

0

2

Central sensor(s)

B
s
A
]

Ealroct spoces. ‘Habaable spaces.
[ [ |
e e

s

[ .
. [ |
. .
. .
I .
. .
. [
Filiration i W W W EV/IA
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6. Label design
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Ventilation performance label

~= ithodaalderop HRU ECO LP BAL

Calkeule

Manufacturer’s name or trademark

Model identifier

AEP score for Extract spaces AEP score for Habitable spaces

CONSUMER TESTING

Icons for Extract spaces Icons for Habitable spaces

Sensors used sensors | (| |
Control Zonal Controltype
Filtration score — Filration W Y W W EV/A
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7. Merged Air Exchange Performance
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ility that req air exch. rati in indiv. spaces AEP ES AEP HS
open_kitchen | bathroom tailet utility other | average €5 | [ average HS |
presence 72% 31% 31% | st | [ 33% | presence
absence 171% 95% 95% 119% 89% absence
overall acp [ 79% 30% 30% ﬁﬁ —2_ overall AZP
=
VK] m
GHENT
Van Holsteljnen kemna BV, UNIVERSITY
Merged AEP %
Exposure occurs only during presence, so it is valid approach to
85 &7 use occupancy as the dominant weighting factor. According to

the occupancy schedule, total occupancy in ES = 14% and in the
HS = 63% of the day. This gives the following formula and
subsequent classes:

AEPdwelling = ( (AEP-ES)*14% + (AEP-HS)*63%) / 77%

55%

70%

70%

85%

85%

>100%

i

/

=

22




8. Indoor Air Performance label generator

Name or logo (upload)

Supplier's name or trade mark *

Supplier's name or trade Mark

Supplier's model identifier

VPAT score

A
Sensor(s)

Relative Humidity

co,

Odour (TVOC)

Presence (PIR)

People counting sensor (Bidirectional laser)

Airflow Control

[eNeNeoNoNe)

| Central

Filtration

Indoor air performance label

~:
= molde‘lalq"arop HRU ECO LP BAL

Calculation based on average Evropean dwelling size

B
e
Sensors

Relative €Oz Odour
humidity

Airflow Control

Filtration

23

9a. Example: VST5 manual control

Manual control

Adaption of the Ventilation effect depends on actions of the user and the air volume
change effects all rooms. In most cases, the result is an under or over ventilation which
leads to a rather bad air exchange perfomance class - D

Sensors

Alrflow Contrel

Filtration

EV/A

24



https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Feur01.safelinks.protection.outlook.com%2F%3Furl%3Dhttps*3A*2F*2Fmy-itsolutions.be*2Fevia*2FVentilation_performance_label.php%26data%3D05*7C01*7CYves.Lambert*40renson.be*7Cce65c0dc8a0f42f21f3708db02cba2e3*7C4e1263e820ee47998e1d7c0e217e090e*7C0*7C0*7C638106845858679203*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C3000*7C*7C*7C%26sdata%3Drn6mWJsNq4*2BLBCLyNm*2B4mBQqu2XsKZBtnJlKiwZq3IM*3D%26reserved%3D0__%3BJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSU!!G7RUVB0!5cUZDYq6io6Sew5QJm58uWqY9XW8dKZpCL9LeQSIPaWEEr13ably0ZausT2JrHFi-ye2qGfnKITNAyyg_pgWmOMf%24&data=05%7C01%7CYves.Lambert%40renson.be%7C7e5bcb77f6f5452d8a1108db044b69ee%7C4e1263e820ee47998e1d7c0e217e090e%7C0%7C0%7C638108494176039810%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FBANrTvNaQOoAJxgizrOYaQzpGnLmP6EUBnJM6RH%2BpE%3D&reserved=0
file:///C:/Users/ylamb/OneDrive - Mynubo/Renson/Belangrijk/Final VPAT versions/VST5_EVIA Indoor Air Performance Label Calculation v1.0.xlsx

9b. Example VST5 zonal demand control

Zonal demand control with 2 sensors

European Ventiaion Indusry

Adaption of the Ventilation effect depends on changes of the measured parameters
and the air volume change effects all rooms. This is a quite good approach to get a

good indoor air g

Sensors

:--“ ®
iflow Contiel

=13
‘.]'J_‘
L®

— Filtration

EVIA

—-ult is air exchange perfomance class - B

ssssssss
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Indoor air performance label

Y AERECO  hygro system D

Caiculation based on average Ewropean dweding szo

/\ Air Ex¢
erfori
B

Sensor:

Sensors

of
ko Foaares
Ry 3

Airflow Control
w]
Lo &l  E—
L | ® @_} Airflow
Filtration ! -1009
LL®®

Indoor Air Quality '\

Aereco Demand
Confrolled Ventilation
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(REEET

VES 250
K‘ AERECO VAMB13GM

39 250 m*/h

dB

9) t
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
2016 1254/2004

Digse Klassiliziening gt ausschiiflich in
Kambiination mit bedarfsganihrtan Abluftelemanter

Energy Efficiency

Indoor air performance label

Caleuation besed on average EUopean dwelling s2e

Sensors

Airflow Control

Filtration

EV/A

No-Demand Controlled
Ventilation




11. Example: VST7 Single room unit with heat recovery  EV/A

nnnnnnnnnnnnnnnnnnnnnnnn
ssssssssss

manually demand-driven
controlled local controls BVU

Singlel e\
Calculation based on awsrage European dwelling size Calculation based on average Eurepean dwelling size
/\ A exhaust
fan

nnnnnnn
e e, CcO2
Sensor

Airflow Control

RH

EV/A EVIA Sensor
EV/iA n
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Ventilation Performance Assessment Tool

Contact: secretariat@evia.eu

EV/A

European Ventilation Industry
Association
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