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EN 16798-3 (“Filtragem para Edificios”)

Eficiéncia energética— UTANs

Recuperacao de energia
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CATEGORY DESCRIPTION TYPICAL ENVIRONMENT
m Al—l" OUTDOOR AIR, WHICH MAY BE ONLY

AIRVANCE TEMPORARILY DUSTY
— ODA1 Applies where the World Health Organisation WHO
(2021) guidelines are fulfilled (annual mean for
PM, = 5ug/m3and PM, =15 ug/m?).

OUTDOOR AIR, WITH HIGH CONCENTRATIONS
E N 1 6 7 9 8 _ 3 OF PARTICULATE MATTER
ODA2 Applies where PM concentrations exceed the WHO
guidelines by a factor of up to 1.5 (annual mean for
PM,  =7.5ug/m3and PM,, = 22.5 ug/m3).

Norma europeia projetada para

especificar a solugao de filtragem

OUTDOOR AIR WITH VERY HIGH
CONCENTRATIONS OF PARTICULATE MATTER
ODA3 Applies where PM concentrations exceed the WHO
guidelines by a factor of greater than 1.5 (annual
mean for PM, , > 7.5 ug/m?and PM,, > 22.5 ug/m3).

correta para edificios

Fonte: Camfil

Valores Tipicos PM2.5
- Lisboa: ~7-10 ug/m3
- Porto: ~8-12 ug/m3

. PQ - Faro e zonas rurais: ~4-6 pg/m°

B, ;g . 3
pirint i Mol Padtise Ay - Média nacional ~ 7,9 ug/m



Evolugcdo da concentracdao média anual de PM2,5 e do niimero de estacoes que
monitorizam estas particulas
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Fonte: APA, CCDR Norte, CCDR Centro, CCDR Lisboa e Vale do Tejo, CCOR Alentejo, CCDR Algarve, DRA Acores, DRA
Madeira, 2024

média de qualidade do ar do pais 2025
Quao poluido é Portugal?

AQI PM2.5 )
Indice de qualidade do ar Particulas finas (< 2,5 um) A cnncentraﬁﬁfj de PM2.5 & stualmente 1'_6 VE_ZES 2
©® valor da diretriz anual de PM2.5 da Crganizagao
Mundial da Salde.
® 44 AQI°US ® 7.9 pg/m*

Fonte: www.igair.com/pt/portugal




CATEGORY GENERAL VENTILATION

SUP 1
w
AIRVANCE ROOMS FOR PERMANENT OCCUPATION
. Examples: Offices, kindergardens, hotels,
SUP 2 residential buildings, meeting rooms, exhibition

halls, conference halls, theaters, cinemas and
concert halls.

ROOMS WITH TEMPORARY OCCUPATION

SUP 3 Examples: Shopping centers, storage, washing
L rooms, server rooms and copier rooms.

Classificacbes espacos
ROOMS WITH SHORT-TERM OCCUPATION

SUP 4
Examples: Restrooms, storage rooms and stairways.

ROOMS WITHOUT OCCUPATION

SUP 5 Examples: Data centers, garbage room and
underground car parks.

Fonte: Camfil
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EN 16798-3

Filtragem necessaria

SUPPLY AIR

SUP 1* SUP 3**
OUTDOOR AIR PM,, < 1,25 PM, . < 3,75
PM,, < 3,75 PM,, < 11,25
CATEGORY mm“““m“
ODA 1 <15
ODA 2 <75 <225 80% 70% 70% 80% 50%
ODA 3 <7.5 <225 90% 80% 80% 90% 80%

Table 3: Recommended min. ePM, filtration efficiencies according to EN 16798-3 depending on ODA and SUP (annual mean PM, values in pg/m?)

*Minimum filtration requirements 150 ePM, 50% refer to a final filter stage
* *Minimum filtration requirements 150 ePM, . 50% refer to a final filter stage

Fonte: Camfil



AIRVANCE
EN 779-2012 ISO 16-890
ISO Grossier ISO ePM10 ISO ePM2,5 ISO ePM1

G2 50-60%
G3 50-70%
G4 60-80%

E N 7 7 9 M5 50-70%
M6 60-80%

VS F7 80-90% 65-75% 50-65%

F8 90-100% 75-95% 65-90%

ISO 16890 - s0100%

®raq
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Utilizacao de pre-filtro

Intervalos de substituicdo com e sem pré-filtragem

PRESSURE DROP, Pa

200

150

100

50

O dp compact filters, system w/o prefiltration O dp compact filters, system with prefiltration

Recommended
e filter exchange
acc.to EN 13503

3 6 9 12 15 18 21 24

MONTHS IN OPERATION

Fonte: Camfil



AIRVANCE

Utilizacao de preé-filtro

Recomendacao EUROVENT 4/23 (Referida Portaria 138°-I)

QOutdoor Supply air quality

air quality SUP 1 SUP 2 SUP 3 SUP 4 SUP5

ePM10 50% +

DA Example 1 oPM1 60% ePM1 50% ePM2.5 50% ePM10 50% ePM10 50%

Example 2 ePM170% - - - -

Example 1 SRR a0+ gFIBh0n ¢ ePM1 50% ePM2,5 50% ePM10 50%
ODA 2 ePM1 60% ePM1 60%

Example 2 ePM1 80% ePM170% ePM2,5 70% ePM10 80% -

ePM150% + ePM150% + ePM10 50% +

Example 1 - ePM1 50% ePM2,5 50%
ODA3 ePM1 80% ePM1 60% ePM1 60%

Example 2 ePM1 90% ePM1 80% ePM2,5 80% ePM10 90% ePM10 80%

Table 7: examples of filter classes meeting respective 0DA/SUP categories requirements

Fonte: Eurovent 4/23



AIRVANCE

Eficiéncia
filtragem
“acumulada”

Cumulative ePM1 Efficiency (%)

(=)

Curmulative ePM1 Efficiency: Single vs Multi-Stage Filters
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Figure 5: Cumulative ePM1 efficiency

To facilitate rough estimations, it is recommended to use the following
formmula to determine the combined filtration efficiency for respective particle
size fractions:

=10 (1 1- ). 1 D) .. (1- )

Where

ePMy cum 15 the total cumulated efficiency for x fraction
ePMy sne IS the fractional efficiency for each filter stage

This simplified approach assumes the same particle distribution on the inlet
to each of the stages. In most cases, it results in miner deviations compared
to the EN 150 16890 methodology, acceptable for engineering calculations
accuracy.

However, if high accuracy is required, it is recommended to contact a filter
supplier to perform relevant calculations.
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Fonte: https://www.eceuk.com/

Fonte: Eurovent 4/23



Short filter section Short filter section

Air volume 6000 mth i Air volume BO000 mt/h
AIRVANCE ' oo
. Filtes: I Fiter panel M5 Fiter i Filtes panel F
Initial resistance 107 Pa 'mﬂ Jeuance 13? Pa
Initial resistance ERP 1253 147 Pa Sl | Uike
Selecti ist Selection resistance I Pa
election resistance
Fmal pressure difference |__‘g Pa
Final pressure difference v, -
P M 2 Filter surface i | 1930 m2
Eficiencia energética —
Fiter class 5 -
Filtragem
| Fierbewertung | IS0 ePM1 55%
Caso pratico b | 1SOsPM1060% | Fiterabscheidegrade [ ePVi25 707 cPMITD
Refer to active power(elec.) 2,084 Kw
¥ | & 130
| —
|
!
I 1 3 4
|
: | | |-
o T T
BHERRI
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AIRVANCE

Eficiéncia energética
Filtragem

Caso pratico

Assaciacie Maciona! to Porios Queahicadon

Short bag hilter section

| 6000 mP/h

Air volume

Fikter. C
Initial resistance

Initial resistance ERP 1253
Selection resistance

Final pressure difference
Fiter surface
Fiter class

EnergieVerbrauch

Energiellasse

ompact filter V-zhape
I 53 Pa
60 Pa
Pa

| 153 Pa

900 kwh

¢

Fiterbewsttung [

& & 1m

150 ePM10 70%

Refer to active power(elec.)

A volume

Filter:
Initial resistance

Short bag filter section

I B000

| Compact filter V-shaps

Initial resistance ERP 1253

Selection resistance

Final pressure difference

Filter surface

| Fiter class
.. ErnergeVetrauch
Energieklasse
; Filterbewertung
Filterabscheidearade

1,842 Kw

B0

l

110

A,

I

150 ePMT BOZ

| ePM25: 65% ePM10

=1 AN IR
;) = jEnam—nt I

me/h

Pa
Fa

Pa
Pa

K'wh
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Eficiéncia energética
Filtragem

Eurovent 21/4

M, =400g (AC Fine)| AEC in kWh/y FOR ePM,,

ePM,, 2 50%

50&55%
60&65%

70&75%
80&85%
>90%

M, =250g (AC Fine)| AEC in kWhly FOR ePM, s

' ePMz‘g and ePMz.s'mm 2 50%

50&55%
60&65%

70&75%
80&85%
>90%

M, =200g (AC Fine)| AEC in kWh/y FOR ePM,

l ePM, and ePM, ., 2 50%

50&55%
60&65%

70&75%
80&85%

>90%

Le debit de reférence La perte de charges movenne

Consommation énergétique QxAPxt La durée de fonctionnement
annuelle d’un filtre (kWh/an) =
N x 1000
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Eficiéncia energética
Filtragem

Filtros Electroestaticos

ePM2.5:95%

Dim: 610x610
Caudal 3400 m/h

PdC: 17 Pa




Air velocity Energy label Eurovent 1,99 m/s

. d\ Refer to active power(elec.) 2,084 KW
[V Air velocity (class in accordance to EN 13053) 2,0 m/s (V3)

AIRVANCE ‘ ‘

Air velocity Energy label Eurovent 1,49 m/s

Air velocity (class in accordance to EN 13053) 1,5m/s (V1) Refer 1o active power(slec.) 1,53 KW

Eficiéncia energética
Velocidade -0,554 kW (-27%)

Caso pratico

L
—
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—
-—%__
1000 - 1300mm
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AIRVANCE

EN 13053

Norma europeia requisitos

desempenho UTAs

®ra

Associacie Macions! do Perios QusaBicados

Classe

V1

V2

V3

V4

V5

Vé

V7

Classe

H1

H2

H3

H4

H5

H6

Velocidade Classe Relacdo com Pm,ref

<16 m/s P1 < 0,85 » Pm,ref
16—-18m/s p2 < 0,90 = Pm,ref
18-20m/s P3 < 0,95 x Pm,ref
20-22m/s P4 < 1,00 x Pm,ref
22-25m/fs P5 = 1,06 = Pm,ref
25-28m/s P& < 112 = Pmref
2B8-32m/s P7 > 112 = Pm,ref
P o et = (AP, / 450)°" - (qv + 0,08)°"
P (kW) electric power consumption
Eficiéncia de recuperacio AP, (Pa) Static pressure increase
ne (%) qv (m?/s) air flow
= %
> 64%
= 55%
= 45%
z 36%

Sem requisitos



AIRVANCE

Recuperacao
Energia

Roda Termica

Optimizacao Eficiéncia

\

Associacie Macions! do Perios QusaBicados

®ra

Eficiéncia térmica do recuperador (ES 1253, 2018)

Tamanho da unidade MAX2 32 42 52 62 72

L (1 7mm; 77;0: 780?1 % 8;.';% 8:3 ;67
ML (1.6mm) 76,9 % 811% 834 % 843 % 844 %
SL (1.5mm) 81,5% 84,2% 85,7 % 86,1 % 86,0 %
Hgmscépica L 73.(; %7 777.1 % 30.; % 81,9 % 83,0 % 7
Higroscopica-ML 75,6 % 794 % 82,2 % 834 % 83,7 %
Higroscopica-SL 80,1 % 82,9 % 84,6 % 852 % 852 %
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Recuperacao
Energia

Caso pratico

Associacie Macions! do Perios QusaBicados

K
R

6000 m3/h (insuflacao e extracao)



Grupo Parametro Unidade UTA 1 UTA2

Velocidade Velocidade frontal m/s 1,69 1,02

-ﬁ A & '\) Classe (EN13053) — V2 V1
AlRVA':-:E. Recuperacao Effcﬁzncia sensivel % 794 834
GROUP Eficiéncia latente % 76,4 889
Perda de carga recuperador Pa 209 117

Classe recuperacdao (EN13053) — H1 H1
Insuflacao SFPv kW/(m?3/s) 1,12 0,72

Poténcia absorvida kw 2,07 1,3

Pressao estatica Pa 784 541

r

Recu peracao bamgio sFPy s 1 og7
Poténcia absorvida kw 1,81 1,19

® Classe P (EN13053) — P1 P1

E n e rgl a Pressdo estatica Pa 668 495
Global v Poténcia absorvida total kW 3,88 2,49

Caso pratico

r

1974

o

1574

ity

LEd

Associacdo Macionad do Perios Qusabicados
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Eficiéncia
Energetica

Rede de condutas

Associacie Macions! do Perios QusaBicados
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Escritorios

Lisboa
Avenida Casal da Serra, N.° 13, Escritorio 3
2625-085 Pévoa de Santa Iria

Porto
Zona Industrial da Maia, Setor IX - Sul

Rua de Eng.° Jodo Tallone, Lote 7 Ag[‘adece DS a Sua al

4470-516 Maia

Algarve
Zona Industrial Vale da Venda, Lote 3, Loja A ‘ \
8005-412 Faro

Website & Contactos

france-air.pt
guia.france-air.pt

france.air.portugal@france-air.com
orcamento@france-air.com
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