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Ordre du jour

1. Le projet Out2In
contexte, approche, output, classification des filtres a air
Joris Van Herreweghe, labo MBP

2. Possibilités de filtration en ventilation équilibrée
des expériences en laboratoire et in situ dans des conditions de vie réelles
Joris Van Herreweghe, labo MBP

3. Analyse des données sur la QAE de Bruxelles et potentiel du pilotage de la ventilation
Sébastien Pecceu, labo HVAC

4. vdzSt a LI NI YSUNBa AyFfdsSyOSyid tQAYFALONIGAZ2Y RS&a L
apercu des simulations numeériques
Sara Verheyleweghen, labo HVAC

5. t SNIAYSYOS Rdz O2y(iNbES RS tF @8yiAatlarzy Sy F2yOod
Sara Verheyleweghen, labo HVAC

6. Comment choisir un filtre & poussiere approprié?
Un arbre de décision basé sur les résultats
Joris Van Herreweghe, labo MBP
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Le projet Out2In

ontexte, approche, output, classification des filtres a air

Joris Van Herreweghe
Labo Microbiologie et Microparticules
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Contexte:
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Projet valeur ajoutée

1. Mesuresavecl a charge polluant eeBXPel | e @&+ Ext
(T test de filtres normalisé est effectué avec des particules synthéjiques o
il bipeedtE b

dN/dlogDp (#/L)
8
H T
T
HO—
I
=

3. Plage de mesureparticules fines delOnm-10pum=> PM,, PM, 5 PM, & PMy; @QQ
(T les tests standardisés ne regardent g@s3um=—PMO-1L=ultrafines

4. Mesures enconcentration de nombres
(T concentration massique standard
= sousestimation de la contribution des toutes fines particules)

Midpoint sizing channel (nm) / Particle class @sizing channels)!

3
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Adapted from: Seinfeld, J. H.; Pandis, S. N. Atmospheric
Chemistry and Physics; John Wiley and Sons, 1998.

Filtres a air: classification

NBN EN779:2012émplacé) mmms) NBN EN ISO 16890:2017

A Classes =Eft pour particules de0.4um A Classification en/ groupes (0.3-10um)
Particle collective
AcCclassification au sein déun 03100 um® | 03100’ | 032Zymt | 0310
G = Grossier G1, G2G3,G4
M = Medium M5, M6 The 4 ISO o] 1S0
F =Fin F7, F8,F9 Coarse ePMso ePMzs

ISO groups

A 9 classes de filtre{5 souvent utilisées)

<50 % > 50 % >50% >50 %

A Toujours indiquée sur les fiches

? AcClassification au sein ddéun
* !: 49 classes ddiltres! (coarse5-95%,autres 50-95%)

LA

T A Etiquetage selon 1SO obligatoire depuiguillet 2018

? différences fondamentales (procédure de test & classification)
= pas de relation 1:1 entre EN 779 et ISO 16890
Un méme filtre peut étre classé differemment:F7 = ePM2.5 (6595%)ou ePM1 (5065%)
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Output

1. Arbre de décision T
" choix de la technique appropriée en fonction du degré de filtration souhaité
* avec des informations supplémentaires
(colt d'achat,- de maintenance, perte de pression) B B

2. Stratégie de gestion de risques en cas de pic de pollution (SMOG ° 0 | ®
" que faire alors du syst me de ve%ﬁt

3. Recommandations autour
" entr et i en |réemplacermento |poaitipenement des filtres
" Potentiel de la ventilation contr6lée par les polluants extérieurs

Article
dossier
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Possibilités de filtration en ventilation équilibrée
des expériences en laboratoire et in situ dans des
conditions de vie réelles

Joris Van Herreweghe
Labo Microbiologie et Microparticules
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Plan de la

présentation

| Essais en labo a. Poste déessai
b. Composition run | et I

(2]

. RésultatsPM et¢P

d I nfluence doéun nett

[l Essais in situ

11

11

Posted 6e s s a i @ PE Siecl o

= I
Bo tier 5 '#%%Tt_i(ﬁ —_

vue extérieure )

Boitier dedistribution f
:

Ventilateurs & évacuation-—

150 m3/h
2x 1 an de suivi/ Run | & Il
mesures mensuelles

Bo tier
vue intérieure

12

12



16/06/2022

Plan de la
presentatlon
I Essais en labo a. Poste doessai
b. Compositionrun | etll
c. RésultatsPM et¢P
d I nfluence ddun nett
[l Essais in situ
13
13
En labo:

composition dRunbos

Classic filtration
(1 or 2 stages)

A Filtration classique( lignes
- déja courant
- 1 ou cascade de 2 filtres

A Filtration intensive( lignes
- Particules: F9 & H10 (E10)
- Polluants chimiques: filtres a charbon actif

Intensive
filtration

A lnnovant (2 ligne9
- Précipitateurs Electrostatiques
- 2 systemes différentes

Innovative
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En labo: =l
composition du pos1*3e—(~fﬁvk“;"—lwr[@
Classic filtration S ?}% R ' :Ejejm
(1 or 2 stages) ‘ 5 ?% *‘*E—é‘m
o FiltresG3 et G41 types (ireframe, duct, panel, bagfilter) = -
o F7folded panel (panneau) vs bagtype (a poches) L "jﬂ
0 F7vsF9 et H10 (E10) i — ﬂ}'j]ﬂ
e ||| T vitlel
—
cglel v
5 = | "o I

j:Q_DC. .

Innovative

Filtres etude demarché
EN799 alS0O1689@lans la pratique

x%van vroegerez4 x%van vroegere=7
wordt nugeklasseerd als wordt nugeklasseerd als:
(# in dataset 53) (# in dataset 89)
ePM2.5 70%

6%

AFiltres de systéme

Base de données EPBD
148 systemes de 27 fabricants

ePM2(5 65%
ePM1L75%. 430

1%
col

ePM1 65%
3%

Coarse 85%
2%

Coarse 75%—
%

AFiltres pour caisson

x% van vroegere F7wordt nu geklasseerd als

X% van vroegere G4 wordt nu geklasseerd als Filterboxen (# in dataset 28)

Cata|ogues Filterboxen (# in dataset 9) €PM2.570%
4%

40 caissons
23 filtres panneau + 17 filtres a poches

Coarse 60%
100%

16
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En labo:

composition dRunp olstle
[ o

Composition basée sur

A Laclassificationselon ISO1689Qrecommandations) Unprtcted

A Résultats duRun |

AL6®t ude déltresnde systén® représentatives

A Coarse60% (G4) | ePM1 55% (F7) panneau

A M5-coarse 85% comme deuxiéme filtre de systéme le plus courant | Proeeied Fre L

A Différentes formes: panneau vs poche (durée de vie?) (L4, L5) ﬁ—l S L’| Tolkabe l'—m
A ComparaisonePM1 55% (F7): ePM1 80% (F9), E10 (HP3®s j—l Po— ¥’l — l@m
A Filtration en cascade une valeur ajoutée?

0 Runl: F7uniquement apres protection par G4 @ ' _[8]

o Runl:  Coarse 60% + ePML 55% FP/ ePM25 70% bag (L8 & 5) 3 @ @ —al]

ePM1 55% FP/ ePM2.5 70% bag (L10 & 9) -
— ;ﬁ:‘ l’ Yo Il
+AK
i
e Chmd P
1] 17

Enlabo: s
composition dRunb ogt e

Composition basée sur —
fine

A Divergencee nt r e | ieitiét éndabac i t ®
=> intégration des filtres de systéeme dans le poste d'essdligne 12)

_ ol
+AK
e B
(e U
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Agenda

19

Essais en labo

Essais in situ

o o

Poste doessai

Composition run | et I

RésultatsPM et¢P
1) Coarse

2) Fine

3) ESP

Influence ddéun nett

19

PM325.10 7]
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PM30.100 —{ I

Particle definitions & consequences

Particle class

ePMy—

ePM, 5 —

ePMy o

Non-
official ePMg ;

10 100 200 300 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
1
Ipm

Particle size (nm)

1
10pm

Scientific
Out2In

Environmental
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G4-Coarse 60% (#4) | Folded Panel
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In laboratory | coarsefiltersd folded panel reference{‘y,
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‘Table 9 — Maximum final pressure drop for filters

Filter class.

Final pressure drop

G1-G4

150 Pa

F5-F7

200Pa

F8-F9

300 Pa

NBN EN 13053 (2011) : Ventilation for buildingair handling uniésf

Rating and for units,
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G4-Coarse 60% (#4) | Folded Panel

nths
100
oo
IS °
g
> °
2 3
8 ° .
S
& ° e °
T a4 Py
g o o
= B
o °° o q00©°®
0 5 ¢
e® e %9 o ©©
% 00
0

T T T T T
8 9 10 11 12 13 14

G3 | Folded Panel

9 months
100

g

)

2

2

S

& B °

oo —s

2 © 0 © ®e

i R

° N B
2 85, 8858°
8 8 : N
0 TT T T

T TT
025 0501 2

3456

ime (months)

22

TTT
78 9101112

2510 um

© 125um

& 051um
100500 nm

©  10-10nm

2510 ym

° 125mm

e 051um
100500 nm

©  10-10nm

Filter Efficiency (%)

Filter Efficiency (%)

G4-Coarse 60% (#4) | Folded Panel
13 months

)

10-100100-500 0.5-1 1-25 25-10
omoonmopmo pmopm
Particle size range

100
90
80
70+

G3 | Folded Panel
9 months.

T T 0

10-100100-500 0.5-1 1-25 2.5-10
omoonmopmo opm o pm

Particle size range

In laboratory | coarsefiltersd G4 vs G3

G4-coarse 60% (# 4) | Folded Panel
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4"17 In laboratory

| coarsefilters o limited surface

G4-Coarse 60% (#4) | Folded Panel
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Pressure drop (n150 | Pa)

GPN150 (Pa)
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In Iaboratoryl coarsefiltersd Syst filter in lab
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In laboratory | coarsefiltersd conclusions

General:

A Low and variable efficiency for particles < 2.5um#, system protection

A For some higher efficiency at new state and dip after short time in use (static electrostatic charge)
A Differences in efficiency between different types of the same filter class (G4 FP > bag)

G3 (Coarse 4555%)VS G4(Coarse 60%)
A For same filter type (folded panel) higher efficiency for G4 filter

In function of time

A Increase in filter efficiency in function of time (filter cake)

A Steep increase in pressure drop for filters with limited filter surface (except duct bag)
A System filterA lower efficiency @ new state, but increase to = G4 folded panel

! Pressure drop

25

Agenda

I Essais en labo a. Poste dodoessali
b. Composition run | et Il

c. RésultatsPM et¢P
1) Coarse
2) Fine
3) ESP
. . d I nfluence ddun nett
| Essais in situ

26
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In laboratory| fine filtersd F7 F98 H(E)10 & prefilt
F7 ePM1 55% (Coarse 60% prefilter) | FP' F9 ePM1 80% | Folded Panel H10 | Folded Panel
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In Iaboratory| finefiltersd F~ FO6 H10 & filt
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60% (4F7) 155% ePM155% (4F9) 80% 80% (4H10) 0 H10
ePM1 55% - 80% - H10
with Gd-coarse 60% prefilter | 13 months
501
*
Table 9 — Maximum final pressure drop for filters %
404
d Filter class Final pressure drop = é
a
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< *
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3 204
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o
101
04

7 Fo
€PM155% cPM180% O
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In laborat |f' filter F70 FPvsBagd w& fil
F7 ePM1 55% no prefilter | FP F7 ePM1 55% (Coarse 60% prefilter) | FP
13 months 13 months
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In laboratory| fine filter F78 FPvsBagd w&w, prefilter

ePM1 55% FP vs ePM 2.5 70% bag
with & without G4-coarse 60% prefilter | 13 months

g r— i [f| ePm1 2.5 70%B (unprotected) lI-I
C60% + ePM1 2.5 70%B ‘.-
s [ |\ '\Q[ﬂj ePM2.5 70%B (protected) I—||

10 v ﬂ ePM1 55% (unprotected) - FI:D—|
f—:|—> C60% + ePM1 55% o
'8 "'"“"[’ﬂL’ ePM1 55% (protected) |I—|
T coo% (avg 4 { [ F——
T T TrTTTrrrr
0 20 40 60 80 100 120 140 160 180 200
Pnisoms/n (Pa)
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In laboratory | fine filter F7d b t
F7 ePM1 55% (Coarse 60% prefilter) | FP F7-ePM1 50% | System Filter
13 months 13 months
100 =T 100 100 r 100
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In laboratory | fine filtersd Conclusions

General:
A F7ePM1 55% < F9ePM 80% < E10 (run |) (MPPBvel)

Folded Panel vs Bag with & without prefilter
A Folded panel: P higher efficiencywithout prefilter (filter cake)

PO¢P no prefilter > with prefilter
A Bag type: P sameefficiencyprofile, less variation for without prefilter
P¢P no prefilter << with prefilter

A If folded panel = prefilter needed
A If bag = before the system without prefilter

System filter
A Much lower efficiency

33
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In laboratory | Electrostatigrecipitatior? (ESP)

o Type 1cleanablecollector (CC)
A lonizer and collector are one piece
A Positive ionisation
A Cleanable collector

o Type 2: Disposable collector (DC)
A Separate ionisation and collector section -
A Positive ionisation . i )
A Disposable PP collector (2x) \ ;
A Additional Activated Carbon filter in option

35

In laboratory | Electrostati ipitators(ESP)
ESP | Cleanable Collector ESP | Disposable Collector
9 months, 9 months, S
100 T w7 100 100 100 .
9] = * Foo 909 9% \ )
_ 80 F 80 _ 80 80
£ 704 F70 £ 704 70
g 60 F 60 g 60 60
S 504 Fs0 S 50 50
& &
T 40 Fao 4 40 40
2 30 F30 2 30 30
T fd
20 F20 20 20
10 F1o0 10 10
0 T T T T T 0 0 T T T T T 0
10-100100-500 0.5-1 1-2.5 25-10 10-100100-500 0.5-1 1-25 2.5-10
omoom o opm o pm o pm amoom o pm o pm o pm
Particle size range Particle size range
ESP | Cleanable Collector ESP | Disposable Collector
9 months, 9 months,
e LI RPN N B R wow—g— "
H o
25-10 ym 80 2|8 25-10 ym Manufacturer recommends collector
g o 125um g e o 125um replacement every 3 months
@ 8
g 60 e 051um g 60 o 051um
() o @ 1
2 . 100500 nm g 85 0 o o 100s00nm  NOt done during our test to see the effect of
b T 40 not replacing it
Q @ 10-10 nm E 8 o . © 10-10 nm
i i H - .
Upon replacement = initial efficiency
T
10
36
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In laboratory | Electrostatigrecipitators(ESP)
Y
ESP-CC ESP-DC ‘
100 100
g g
§ 80 § 80
E 60 E 60
g 5
E ° E © 16.720.1 207 191 188 20.0 183
Emafhoss o M HT LA §ofld Bl o
° 0 1 2 3 4 5 6 7 8 9 10 o 0 1 2 3 4 5 6 7 8 9 10
Runtime (Months) Runtime (Months)
(delta afterd before stysem without Active Carbon)
By-product ESPCC ESPDC
NO 25:0.7 0.8:0.3
NO, 4.7:1.4 0.5¢1.9
0, 29.1:4.0 16.£3.5
U.S FDA 50ppb @ emissionlimit for medical devices= 100pg/m3
Guide value VBB: 40pg/m? Q,| 20pug/m3 NO, .
37
In laboratory| Electrostatigrecipitators(ESP)
1007 © DC+AC
= 801
g
= 607 °
£
% 404 ee® o °°
a
o L]
20 e © o ©
0 T T T T T T 1 T
0 2 4 6 8 10 12 14 DC+AC
Runtime (months)
Findings:
Small increase of; P with addition of AC-filter
Increase after 5 months in run 1> dust accumulation on grid after ionizer
38
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In laboratory |ESB Conclusions & recommendations

General:

A Consistent High efficiency within the complete particle range 10nmlOum
(for version with disposable collector under the condition of regular replacement of the collgctor

A Very limited (increase in) pressure dropn comparison to
fine filters or combination coarse and fine

A Limited by-product generation

A Protection of the ESPunit with coarse filter (dust accumulation)

39
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In laboratory| Coarsefilter cleaning- how

Testing the influence of cleaning on filters after:
6 months in use: filters withlimited filter surface (G3-duct and G4-wireframe)
9 monthsin use: coarseG4 folded panelfilters (3-fold)

Cleaning procedure:
1. Vacuum cleaning on both sides

2. Blowing through of both sides with compressed air (\
3. Vacuum cl eaning on both sides, ending e 10st

Measurements before and after

A Pressure drop
A Filter efficiency

a1

Efficiency G4 FP(Avr 3F) Pressure drop @ 150m?h (Avr 3F)
new - used (1w,9m) - cleaned new - used (9m) - cleaned
< 110 500
S 100
S 90
g p . . an -
g0 =
< 60 § 300
g 5o 3
o
5 ly 1 [ 20 ]
;-f: 20 - 1 L &
s 10 1 I 100 -
< 0 10 15 &
PM001-01 PM0105 PMOS-1  PM1-25  PM25-10 0] —— i
Particle class New Used {1w) Used (6m) Cleaned
Influence onefficiency _ Influence on pressure drop
A Decreases quickly due to loss of electrostatic charge A Drastic reduction of the pressure drop!!!

A Increases in f (1)
especially for particles in range 0.8.5um

A Cleaning causes a drop in efficiencio
+ the level of efficiency after 1 week in use for
intended particles (loss elec. charge

A To the level of 1 week in use
A = slightly higher than initial

42
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In laboratory| Coarsefilter cleaning- conclusions

A Efficiencyof the filter:
falls back to | owest | evel measured (i
doesndt fall bel ow | owest | evel measur
= no indication of damage due to cleaning

A Pressure drop

strong to drastic reduction

Y Cleaning can be used to extend the lifetime of a filter
Y Based on pressure profile:at least after 6 months in use

43
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In situBVvS| Filterefficiency approach
Focus: Residential houses with individual system, BXL U
Vilvoorde
lm iachelen
Where: 5 places (BATEX database) Vj;mme i @
2 additional places (blue) = m
st Ed ey Zaventem pmy
Schaarbeel:m! B
Wh t Sint-Agatha-Berchem
a e A Q—"
Dilbeek 93”5‘SS€|
2 Filterefficiency & Anderlecht  Eisene Smt-Po‘ers-Elnoloz
A new state s =
49
U&el iR |
Watermaal-Bosvoorde

2 General measurements in:
A indoor, outdoor, supply and extraction air of PM,

45
G4 | in situ | F7 | in situ |
L L
8\, 120 [ And. (ETA) < 120
é‘ 100 T =3 Uk. (ETA) gloc T o
g 1 = e v e 2 T
EI 1 Oud. (ETA) E 1 ‘ I 2 Uk. (SUP)
= 60 }
5 60 - ml B3 StP. Wol. (SUP) i ] r i i 5 oud (5o
E 40 L g Al 53 And. (SUP) IT 404 1 i H | B F7-ePM150% System in lab
o 1711 1 l BN G4-Coarse 60% System in lab %, W F7ePMLS5% P Ref
© ZOMM I W G4-Coarse-60% FP Ref 5 207
o S ]
Z o0 10000 100500 0h1 185 2810 <0 1000 100500 051 125 2510
nm nm L-.lm urﬁ -um nm nm Hm Hm Hm
I @ new state >
Electrostaticeffect for G4 ref “'[
G4-Coarse 60% FP Ref
& F7-ePM1 50% system in lab
46
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In situ | Filterefficiencg conclusions

Observed lower efficiency ofsystemfilters

? Where does it come from?

APoor fitting of filter in the system?
AFilter?

? Is a high in situ efficiency possible?
? &what effect does it have on indoor PM levels?

a7

In situ | Filterefficienc® increasedfilter fitting

24
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In situ | Filterefficienc® increasedfilter fitting

F7-ePM1 50% | in situ | influence filter fitting

[
N
o

100

80

60

40

Average Flter Eficiency (%)

204 T

10-100 100-500 0.5-1 1-2.5 2.5-10
nm nm pm pm pm

Em Original B8 Improved

? lower efficiency is not coming from poor fitting

49

In situ | Filterefficiencg conclusions

Observed lower efficiency ofsystemfilters

? Where does it come from?

APoor fitting of filter in the system? vorige grafieken
AFilter? +iniao

? Is a high in situ efficiency possible?
? &what effect does it have on indoor PM levels?

50
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In situ | Filterefficiencg conclusions

Observed lower efficiency ofsystemfilters

? Where does it come from?
APoor fitting of filter in the system?
AFilter?

? Is a high in situ efficiency possible2 examples
? &what effect does it have on indoor PM levels?

51

In situ | Filterefficienc® efficientcascade- setup

D) -~
® (1) Balansventilatiesysteem

(2) G4/1SO coarse >60% filter

(3 Enthalpiewisselaar

D) Filterbox F7/ePM155%
+ Actieve kool (45+95mm)

) Filterbox F9/ePM1 >90%
(6)  Hydraulische aardwarmtewisselaar

Owner additionally
sealedfilterboxes

52
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In situ | Filterefficiencyefficientcascade PM

1007 F In situ high

S =
90- % © performance is possible!
80

70
60+
501

401

Filter Efficiency (%)

30

20

101

0 T T T T T
0.01-0.1 0.1-05 0.5-1 1-25 2.5-10
um um um um um

® Ga/Coarse 60% + F7/ePM1 55% + F9/ePM1 > 90%
Boxplot: In labo G4/coarse 60% + F9/ePM1 80%

53

53

In situ | Filterefficienc® ESFcascade- setup

O ©)

2*ESPcleanablecollector

®

owom
-

owom
N

ETA BalanceVentilation System

F7 ePM1 50% filter

®O OO

Heatexchanger

Setup measurements

A ePM1 50% filter
A 1 ESRctif (+ePM1 50% filter)
A 2 ESPsctif  (+ePM1 50% filter)

54
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In situ | Filterefficienc® ESrcascade- efficiency
© ©)
E E
s 1fs2 & ETA
P |P
in situ
I ePM1 50% s 1ESP+ePM1 50% s 2ESPs+ePM1 50%
110
;\a 100 gif
X 90 851
g 80 i
B 70qss2
E 60 53.8
. . . _ . o}
A Significant (**) increase in efficiency withine ESP £ ig
(except for 2.510um (ns)) %
30
A Small increase in efficiency with ESPs g 2
(significant (**) for 10nm3 1pm range) < 101
0
? Meaningful in absolute numbers? 10r;r1n00 10g-nf°0 Oﬁ?ﬁl 1&-]5 Zﬁrﬁo
? Effect on indoor PMlevels O ePM150% [ 1ESP +ePM150% [ 2ESPs+ ePM1 50%

55
| . t | I . | t ff . . ﬁ
In situ | cascade G4/coarse 60% (system) + F7/ePM1 55% + F9/ePM1 >90% In situ | cascade 2ESPs + F7/ePM1 55% (system)

1x10° 1x10° 1x10° 1x10°

w10t 8 1x10¢ 1x10* - 1x10¢
5 waof Il H 1x10° 1x10% | a0t §
3 J | | =
2 & 2 =
Q) 1x102 | | 13107 1x1024 8 |l = o | Fix02 8
5 - 3| |  E s
) R A ! 8
2 | g g 3
S 1x10t o3 1x10t 1x10 = H 110t g
W a8 79 iH B

1x100 H [ 1x10° 1x100 B & | 1x100

1x10 1x10 1x10+ 1x101

00101 0105 051 125 2510 BC 00101 0105 051 125 25-10 BC
In situ | G3/coarse 50% sock (system) In situ | F7/ePM1 55% (system)

1x10> 1x108 1x105 1x108

1x10* 1x10¢ 1x10* 1x10¢
§ 1x108 1x10% 1x10%: 100§
S 2
o g
g, 1x102 1x102 1x107: 1102 8
g o
3 8
4 g
£ 10! 1x10 1x10t 110t g
w o

1x100 1x10° 1x100 1x100

1x10 1x101 1x10 1x101 Cooked a meal just

00101 0105 051 125 2510 BC 00101 0105 051 125 2510 BC before arrival
[PM] within indicated size range (um) [PM)] within indicated size range (um)
== OUTDOOR == SUPPLY =3 INDOOR 57
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In sitw conclusions

? High efficient in situ filtration isfeasible
and can reduce the particle load of the supply air

? High efficient filtration can have an effect on indoor particulate levels
but outcome on indoor numbers largely depends on indoor sources and behaviour

I Potential difference in particle nature (not investigated)

58

il

Analyse van buitenluchtkwaliteitsdata van het
Brussels Gewest en potentieel voor
ventilatiesturing

Sébastien Pecceu
Labo HVAC
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Context

AToegang tot meetdata van 2018 van het
Brussels telemetrische meetne g
voor het Out2In project _ B

Code _lPlek | Ciassificatie |PM10lPM25 BC [NO2| NO | 03 | CO |

41B001 Arts-Loi Stedelijk X X X
41B008 Sainte Catherine Stedelijk X X X X
41B006 Parlement EU Stedelijk X X X
41B008 RueBelliard Stedelijk X X X
41B011 BerchemSainte-Agathe Stedelijk X X X X X

41MEU1 Neder-Over-Heembeek Stedelijk X X X X X

41N043 Haren Verkeer X X X X X X X
41R001 Molenbeek-SaintJean Stedelijk X X X X X X X
41R002 Ixelles Verkeer X b X X
41B008 Uccle Stedelijk X X X X X X

41B008 Woluwe-SaintLambert Stedelijk X X X X X X

(NS(e)middeIdedagprofieIenin Sint AgathaBerchem-
X

ADuidelijke invlioed van het verkeer
APieken tijdens spitsuren
ALagere niveaus tijdens de weekends

40 NO2 - Berchem-Sainte-Agathe 20 NO - Berchem-Sainte-Agathe
i —e— Monday
. |—e— Tuesday 18
—e— Wednesday
. |—e— Thurdday 161
—e— Friday

—e— Monday

—e— Tuesda
35 p—e Y

—e— Wednesday
—e— Thurdday
—e— Friday
—e— Saturday
—s— Sunday

30
—eo— Saturday

3 —e— Sunday
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Gemiddeldedagprofielenin Sint AgathaBerchem-

PM

AAfname in de namiddag
AlLagere impact van het verkeer (vergeleken metOx)

19

13| —e— Thurdday

12| —e— Saturday

) A
~

A verwarming ?

PM2.5 - Berchem-Sainte-Agathe

—s— Monday
—e— Tuesday
—e— Wednesday

—e— Friday

—s— Sunday
T

26

22

16
[

PM10 - Berchem-Sainte-Agathe

—e— Monday
—eo— Tuesday

24||—*— Wednesday

—e— Thurdday
—e— Friday
—e— Saturday

| —*— Sunday

il

Time

Gemiddeldedagprofielenin Sint Agatha Berchem-
Ozon
AWeinig afhankelijkheid van
de Weekdag " — 03 - Berchem-Sainte-Agathe
ABeinvloed door de zon: w1 e
toename in de namiddag = s
AAfname door chemische
reacties metNOXx %
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Variabiliteit van NO2 ot e
AHoge variabiliteit; |

pieken >> gemiddelde
bl

—— Monday —— Mean Thursday ‘
—e— Tuesday 80| —e— Worst day of year: 2018-02-08 |

—e— Wednesday
un 0 /\_‘\_1
rida;
3 il ur - . -
A\ . 50
a0
0
» K‘_../

Worst day of year: dag met de hoogste 24h
gemiddelde waarde voor deze polluent

64
Vari abi | ite it Van P M 2 5 PM2.5 - Berchem.Sainte-Agathe - Tuesday boxplat
. .
60 L L S} i
AHoge variabiliteit: spie it
pieken >> gemiddelde RAESRREEREE
19 PM2.5 - Berchem-Sainte-Agathe N PM2.5 - Berchem-Sainte-Agathe - AllYear - 0-23
H —e— Mean Saturday

18 —a— Worst day of year: 2018-04-21
o |
. [ /N e
ST RN\ /7, .

—e— Monday 74
14} | —e— Tuesday

—e— Wednesday \\/./_\.\«
13| —e— Thurdday

—e— Friday 20p
12{| o Saturday T . e

—e— Sunday
1 : 10 15 20

Time
Worst day of year:dag met de hoogste 24h
gemiddelde waarde voor deze polluent o5
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voor verschillende stations

ANO2: Molenbeek>Berchem>Ukkel

APM2.5:
Berchem>=Molenbeek>=Ukkel

AO3: onafhankelijk van de locatie

Berchem

Variabiliteit: maandgemiddelde waarden

Molenbeek Saint Jean

0
—— PM10
& —— PM25
—— BC
v 3 —e— NO2
o \ —— NO
03
O \ —e— CO
P <
30
20 ~
v
10
Feb " 3 .4

—— PM10
Ld —— PM25
—— BC

—— 02

Mor  Apr  May Jun  Jul  Aug  Sep Ot  MNov  Dec

66

WHO* richtlijnen bijgewerkt in 2021

(waarden <2021 tussen haakjes)

PM2.5
51 ¢n3 jaargemiddelde (10)
151 ¢m3 daggemiddelde (25)

PM10
151 ¢m3 jaargemiddelde (20)
451 ¢gm3 daggemiddelde (50)

03
1000 ¢m3 8h gemiddelde (8)
60 pg/m3 peak seizoen (nieuw)

NO2
101 ¢m3 jaargemiddelde (40)
251 ¢m3 daggemiddelde (new)

A 35/40% van de dagen
overschreden voor NO2 & PM2.5

ZlJ n d eze Waard en p ro b | em atl SCh ?NHO = World Health Organization
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