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The annual mean concentration of PM,o and European Air Quality Index Indoor Air Purity Index
PM, 5 for assessed building localization Limit values of: [pg/m?] Limit values of: [pg/m’]
EAQI level IAPI level
PMi0,mean,out 37,3 ng/m? PMiomeancut | PMa.smeanaut PMio,meansup | PMa.5,mean,sup
PMy 5, mean,out 24,7 pg/m? Good 20 10 Excellent 5 2,5
Fair 40 20 Very good 10 5
Moderate 50 25 Better than good 15 7,5
Index level for assessed building localization
Poor 100 50 Good 20 10
Moderate Very poor 150 75 Fair 40 20
Based on the annual mean polistant concentrations Extremely poor 1200 800 Moderate 50 25
Poor 100 50
Very poor 150 75
Extremely poor >150 >75
Worksheet 1
Key air quality s_tatlstlcs shared via The efficiency of each fiter step
European Environment Agency
Primary filtration {Satage 1}
GO TO AIR QUALITY STATISTICS ISO ePM2.5 50% €ePMyg 51 ePMy 5,51 . .
Indoor Air Purity Index
Default value 66,7% 50,0%
User value user value user value Very good
Based on the annual mean concentration
of PM10 and PM2.5 in supply air
Air ventilation filtration system Fine filttration (Satage 2)
Filtration stages and classification 1S0 ePM1 60% ePMyq,. ePM, 5 .2
Default value 86,7% 73,3%
Primary filtration (Stage 1) User value user value user value Worksheet 2
‘ ISO ePM2.5 50% ‘ The annual mean concentration of PM;g and PM; 5 in
supply air for assessed building localization
The total cumulated efficiency for fraction (estimation)
Fine fitration (Stage 2) €PMy0,0um 95,6% PM10 mean,sup 3,8 pg/m®
‘ 1S0 ePM1 60% | ePMysam|  86,7% PM3 5 meansup 33 pg/m’
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Legal Notice

The sole responsibility for the content of this publication lies with the authors. It does not
necessarily reflect the opinion of the European Union. Neither EASME nor the European
Commission is responsible for any use that may be made of the information contained therein.

All rights reserved; no part of this publication may be translated, reproduced, stored in a
retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the written permission of the publisher. Many of
the designations used by manufacturers and sellers to distinguish their products are claimed as
trademarks. The quotation of those designations in whatever way does not imply the conclusion
that the use of those designations is legal without the consent of the owner of the trademark.
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1 OVERVIEW

The proposed method considers outside air quality and indoor air purity in the building with a
ventilation system equipped with an air filter. This method indicates that buildings located in
the area with high outdoor air pollution require higher air filtration system efficiency to get the
same air purity inside the building as in the cases of location with low outdoor air pollution.

The scheme of the Indoor Air Purity Index estimation procedure is presented in Figure 1 below.

' e
. The annual mean concentration of PM,, and Filtration stages Input data !
i PM, s for assessed building localization and classification 1
N e e e e - - mm s mm s mm s mm s mm s mm s mm s s mm s mm s ok s Em s Em s EE s EE S EE s Em s EE s s Em s s Em s s omm e /.
R b R e R R T R .
| Outdoor air quality > Additional data
i index scale in the toolbox !
N e = = = === S e o e e e e s s s e s s s o s /
e P DR -
| - Filters average efficiency .
. for PMypand PM, 5 1
I .
. v v : N
: The annual mean concentration of PM,, and PM, 5 Calc;:latlonlt\)/wthm 1
I in supply air for assessed building localization (estimation) the tootbox ;

Figure 1: Scheme of the Indoor Air Purity Index estimation procedure
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2 GUIDELINE

2.1 Definitions and symbols

Definitions:

o assessed building (unit)

building or part of the building resp. building unit that is the object of the energy
performance assessment

o filtration system

single filter or multi-stage filtration systems with a cumulated efficiency in the
ventilation system

Symbols:

PMiomeanout ~ The annual mean concentration of PMy for assessed building localization
[ug/m3]

PM2s5meanowr ~ The annual mean concentration of PM; s for assessed building localization
[ug/m3]

ePMyo Efficiency of an air-cleaning device to reduce the mass concentration of particles

with an optical diameter between 0,3 pm and 10 pm

ePMz;s Efficiency of an air-cleaning device to reduce the mass concentration of particles
with an optical diameter between 0,3 pm and 2.5 um

ePM10,cum The total cumulated filtration efficiency for PMi, fraction for the specified air
filtration system [%]

ePM25.cum The total cumulated filtration efficiency for PM; s fraction for the specified air
filtration system [%]

PMiomeansup ~ The annual mean concentration of PMyo in supply air for assessed building
localization and the specified air filtration system [pg/m3]

PMy5meansup  The annual mean concentration of PM; s in supply air for assessed building
localization and the specified air filtration system [pg/m3]
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2.2 Entering the value of the annual mean concentration of particulate
matter

1. The window in Figure 2

e Enter the value of the annual mean concentration of PM10 and PM2.5 for assessed
building localization in cells marked with a red frame.

e The value of the annual mean concentration of PM10 and PM2.5 should be taken
from the air quality statistics shared via European Environment Agency (EEA).
Figure 3 shows the window in which users can go to air quality statistics by EEA. If
EEA does not provide data for a given location, users can use national or local
databases.

e The toolbox will display the index level for assessed building localization
according to European Air Quality Index (EAQI) (1). Figure 4 shows the EAQI
levels with limit values in pg/m3 for pollutant concentrations of PM10 and PM2.5.
Note that the index level in the toolbox is based only on the annual mean
concentration of particulate matter what is a modification of the method.

In fact, EAQI level is determined by current air quality pollution (the hourly

concentrations for NOz, Oz and SO;, and based on 24-hour running means for PM10

and PM2.5). The current air pollution is available on:
https://airindex.eea.europa.eu/Map/AQl/Viewer/

The annual mean concentration of PM,, and
PM, ; for assessed building localization

~\

PMlO,mean,out 37,3 Mg/m3

PMZ.S,mean,out 24,7 pg/m3

Index level for assessed building localization

Moderate

Based on the annual mean pollutant concentrations

Figure 2
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2. The window in Figure 3
e The user can go to key air quality statistics shared via EEA by pressing the
highlighted grey cell or by selecting the link below (2):
https://www.eea.europa.eu/data-and-maps/dashboards/air-quality-statistics
e Air quality annual statistics calculated by the EEA are available on (3):
https://www.eea.europa.eu/data-and-maps/data/agereporting-8/estatistics

Key air quality statistics shared via
European Environment Agency

GO TO AIR QUALITY STATISTICS

Figure 3

European Air Quality Index
Limit values of: [pg/m?]
EAQI level

PM10,mean,out PM; 5 mean,out
Good 20 10
Fair 40 20
Moderate 50 25
Poor 100 50
Very poor 150 75
Extremely poor 1200 800

Figure 4
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2.3 Defining air ventilation filtration systems in the assessed building

3. The window in Figure 5

e The user defines the air ventilation filtration system in the assessed building. The
toolbox allows defining two-stage of filtration (primary and fine filtration).

e The user selects the type of filter in each stage. The drop-down list includes filters
classification according to the current ISO 16890 standard (4) and in force until
2018 the EN 779:2012 standard (5).

e If the system has only one filtration stage, choose cell fine filtration (stage 2) “Not
applicable”.

e If the mechanical ventilation does not have filters, choose in both red cells “Not
applicable”.

Air ventilation filtration system
Filtration stages and classification

Primary filtration (Stage 1)

ISO ePM2.5 50%

Fine filtration (Stage 2)

ISO ePM1 60%

Figure 5
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4. The window in Figure 6

e The default values of the filtration efficiency of each filtration step.

e Ifthe user knows the value of the efficiency, he/she should choose a suitable value
from the drop-down list. If not, ,user value” should be selected from the list. The
toolbox will then use the default value of filter efficiency for the calculation.

e The total cumulated efficiency for each fraction is then shown at the bottom of the
window.

Worksheet 1
The efficiency of each filter step

Primary filtration (Stage 1)

ISO ePM2.5 50% ePM10,51 ePM2_5,51
Default value 66,7% 50,0%
User value user value user value

Fine filtration (Stage 2)

ISO ePM1 60% ePMlO,SZ ePM2_5,52
Default value 86,7% 73,3%
User value user value user value

The total cumulated efficiency for fraction

ePM1g,cum 95,6%
ePM; 5, cum 86,7%
Figure 6
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2.4 Calculation results

5. The window in Figure 7

e The level of Indoor Air Purity Index (IAPI) for the assessed building is shown.

e The level is estimated by the annual mean concentration of PM10 and PM2.5 in the
supply air for the assessed building location and the previously specified air
filtration system with reference to the scale of index and rate shown in Figure 9.

o The lower index (worse rated) for the annual mean concentration of PM10 and

PM2.5 in the supply air is used to determine the level of Indoor Air Purity Index
(IAPI) for assessed building.

Indoor Air Purity Index

Very good

Based on the annual mean concentration
of PM10 and PM2.5 in supply air

Figure 7

6. The window in Figure 8
e The estimated annual mean concentration of PM10 and PM2.5 in the supply air for
the assessed building location and the previously defined air filtration system.

e The procedure for calculating the concentration of pollutants in the supply air is
discussed in the next section.

Worksheet 2

The annual mean concentration of PM;y and PM, 5 in
supply air for assessed building localization

(estimation)
PMlO,mean,sup 318 ug/m3
PMZ.S,mean,sup 3,3 pg/m3
Figure 8

7. The window in Figure 9

10 EE ]
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e The scale and level of Indoor Air Purity Index.

Indoor Air Purity Index
Limit values of: [pg/m?3]
IAPI level

PMi0,mean,sup PM2.5,mean,sup
Excellent 5 2,5
Very good 10 5
Better than good 15 7,5
Good 20 10
Fair 40 20
Moderate 50 25
Poor 100 50
Very poor 150 75
Extremely poor >150 >75

Figure 9

8. The window in Figure 10 shows summary results.

- - h 1 lated filtrati R ,
Outdoor Air Purity Index efo:.::::: fi"r"::;:ﬁv:;:tr'g:le Indoor Air Purity Index
o
=] ‘ 4 [
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g - | = N
-l
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= = a 7
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(@)

Based on the annual mean Based on the annual mean
concentration of PM10 and ePM10cum ePM2.5.um concentration of PM10 and
PM2.5 in outdoor air PM2.5 in supply air
Moderate 95,6% | 86,7% Very good
Figure 10
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3 CALCULATION WITHIN THE TOOLBOX

3.1 Calculation procedure

1. The user enters the value of the annual mean concentration of PM10 (PM1g mean,out )
and PM2.5 (PM; 5 mean out) for localization.

ug]

PMlO,mean,out ﬁ

e

PMZ.S,mean,out [m3

2. The user defines the air ventilation filtration system, selects the type of filter and
determines the filtration efficiency of each filtration step and for each fraction (user
values or default values).

stage 1 (primary filtration) — ePMygs and ePM,s5 [%]
stage 2 (fine filtration) — ePM,q5, and ePM,ss, [%]

3. Next, the total cumulated efficiency for each fraction is calculated.

ePMygcum =1 — (1= ePMyg 1) - (1 = ePMio)) [%]

ePMyscum = 1= (1~ ePMys1) - (1= ePMy552) ) [%]

The combined filtration efficiency for respective particle size fraction is estimated
according to the formula recommended in Eurovent 4/23 - 2018 (6).

4. Finally, the annual mean concentration of PM10 (PM; ymeqn sup) and PM2.5

(PM3 5 mean,sup) in supply air are calculated.

ug]

PMlO,mean,sup = PMZ.S—lO,mean,out : (1 - eleO,cum) + PMZ.S,mean,in [ﬁ

— i ug
PMZ.S,mean,sup - PM<2.5,mean,out (1 - ePMZ.S,cum) [ﬁ]

12 EE—— -
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where:

_ ug
PMZ.S—lO,mean,out - PMlO,mean,out - PMZ.S,mean,out [F]

— ug
PM<2.5,mean,out - PMZ.S,mean,out [ﬁ]

5. The values of the annual mean concentration of PM10 and PM2.5 in supply air are
matched to the scale and level of the index (Figure 9).
6. The lower index (worse rated) for the annual mean concentration of PM10 and PM2.5 in

the supply air is used to determine the Indoor Air Purity Index (IAPI) level for assessed
building.

13 [ -
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3.2 The default value of the filtration efficiency

The methodology of determining the default values of the filtration efficiency for PM10 and
PM2.5 is presented in Table 1.

Table 2 shows the expected filtration efficiency for filter classes according to EN 779:2012
standard (5). Proposed values were based on a comparison of EN 779 and ISO 16890 classes (4)

for the same filters, which was made by the Eurovent Association (publication in Eurovent 4/23
-2018 (6)).

Table 1: Default value of average efficiency for PM10 and PM2.5 (estimation)

ISO ePM1 X [%] ISO ePM,sX [%] ISO ePMyoX [%] ISO Coarse X [%]

1SO ePM, > 50% ISO ePM,5 > 50% | ISOePM;y=50% | ISOePM;y<50%

ePM, s X+033-(1-X) X X/2 0

ePM,, X+0,66-(1—X) X+033-(1-X) X X/2

Table 2: Expected filtration efficiency for filter classes according to EN 779:2012 standard

Filter Class ePM__ ePMm
G3 0% 25%
G4 0% 30%
M5 25% 55%
M6 35% 70%
F7 70% 85%
F8 85% 95%
F9 90% 95%

14 EE—— B
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