Calidad del aire en escuelas
pre-, durante y post-pandemia
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Rivas I., et al ., 2014. Environment International 69, 200-212.
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NO, outdoor levels for the rest of schools in Barcelona = 50 pg-m-3

» High levels of PM, ¢ in schools = Local (school) emission of PM, ¢
* Mean levels of pollutants are intermediate between traffic and urban background sites
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Rivas I., et al ., 2014. Environment International 69, 200-212.
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Rivas I., et al ., 2014. Environment International 69, 200-212.
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PM2.5 SOURCE APPORTIONMENT (POSITIVE MATRIX FACTORIZATION)

Amato A,, et al., 2014. Sources of indoor and outdoor PM2.5 concentrations in primary schools. The Science of Total Environment, 490, 757-765
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Air renovation might infiltrate pollutants !!!
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HOW AVOIDING AIR FROM OUTDOOR INTRODUCING POLLUTION INTO CLASSROOMS?

RECULL DE RECOMANACIONS PER REDUIR L'EXPOSICIO A LA CONTAMINACIO DE
L'AIRE EXTERIOR A LES ESCOLES DE BARCELONA
2 Agost 2019
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pollution by interventions in the school environment in the urban context =55
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r— wor presesi a summary of ihe resulis oblained within the BRain dEvelopmeni and Air polluTion ulirafine par-
[rui—— tickes: in sehiood childrtn (BREATHE) Project, which aimed o evalule ihe effecis of the exposure o tralfic
Air quality relatend air in e in Tur thin oned, wer cumprerhenively characterined aie quality
B cdovckopmen e im0 rban schaools. from Barockons and identifiod te main detorminamts of dhildren's noreased exposure. We
Sehwcd chubdicd proguee a seres of memsues o be mmplemenied o imgrove air quality i schools within the urban conten and,
Fpasure cusenuently, minsimie the negative cffects on chiddren's seotodevchpeenl Dl we S (o be soceiabed with

the expessre to air pollution. We sk simesd 0 lst seme of the sctions poshesd by governments and the society
(imcluding school managers, parcats, asd children) that have been taking plece arosnd Earope for promoting
bt Briggh apasdity i thee sebuool and ity surroandags.




2n Congres 5
Qualitat
de |’

HOW FAVOURING VENTILATION (INTRODUCING OUTDOOR AIR) OF CLASSROOMS?

Guia para ventilaciéon en aulas

Instituto de Diagndstico Ambiental y Estudios del Agua, IDAEA-CSIC
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SOLUCION 5

PURIFICACION

Variacién de concentracién de particulas ultrafinas en un gimnasio escolar con alumnos siny con l
purificadores de aire con filtros HEPA.

Localizacidn de los purificadores

SIN CON
purificador  purificador
15000 En el ejemplo, hay dos purificadores
de aire, con un caudal de 1200 m#*h

cada uno en un gimnasio escolar de
270 m* (100 m? * 2.7 m).

El caudal total es 1200%2 = 2400 m¥h.

La renovacién de aire propercionada

ppor el conjunto de los dos
purificadores es:
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Particulas ultrafinas /em®

ACHpurificadores= 2400/270 = 8.9
renovaciones por hora.

Medidas reales en un gimnasic en Barcelona:

Pacitto et al, 2020 Seience of the Total Environment * .
1] Se observa disminucién en la

concentracion de particulas en aire

ambiente, susceptibles de contener
wirus.
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Guide for Air Renovation
in Classrooms
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Including calculations of risk of transmision
COVID19 by teachers or children
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https://indairpollnet.eu/wp-content/uploads/2021/01/Guide-for-ventilation_Indairpollnet.pdf
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2. BUSQUEDA DE SOLUCIONES

DIAGRAMA DE FLUJO PARA BUSQUEDA DE SOLUCIONES

= Las actividades en exterion son skempre prefenibles al intenor

* Sila actividad ha de ser en interior, es preferible en comedores con
posibilidad de ventilacidn natural, especialments ventilacidn
cruzada (ventanas y puertas abiertas &n lados opuestos).

= 5 la ventilackon natural no s sufickente, peneralmente s puede

conseguir ventilacdn utiizando equipos extractores o impulsores

indrdduales con un caudal de sire adecusdo

Cuando se dispone de sistemas centralitados de ventilacidn

forzada, la tasa de aire exterion s& debe priorizar y la recirculacién

se debe reducir

Cuando todo lo anterion no e posible 0 no &5 suliciente, s debe

limpiar el aire con equipos provistos de filtros HEPA.

La solucitn final puede ser una combinacidn de opciones, por

sjemnplo se puede combinar ventilacidn natural y purificacion

= Para evahuar si una configuracitn dada es suficients hay que medir

CO2 y verificar que no sobrepasamos los niveles recomendados

sein ndmero de comensales y caudal de ventilacidn (ver excel

adjunto)

El uso de mascarillas, & mantenimiento de la distancia y las

medidas de higene siguen siendo necesarias en todas las

solucionss. En sobremeiss es comveniente usar las mascarillas

cuando No S& CONSUME.

[

Guia de ventilacion
de espacios interiores

Comercios, Hoteles, Hosteleria, Cines, Teatros, Museos y otros
lugares donde se comparte el aire que se respira.
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We need air renovation, not only to reduce the risk of transmission of flue, COVID, ...... , but
to reduce indoor pollution (VOCs, PM, CO,......)

BUT

In polluted environments (PM, NO, and O,) air renovation standards have to be reached
with clean air, both to reduce infiltration of pollutants and the generation of new
pollutants indoor by interaction with O,

Both risk of transmission and air pollution have to be taken into account

Pre-pandemic, climate and energy policies favoured hermetically closed houses, with
black roofs (solar panels); or hermetically closed e-buses with indoor air recirculation.
Pandemics demonstrated the need of the fresh air, but also numerous indoor air quality

studies.

Post-pandemics: Finding the equilibrium and cleaning outdoor air for air renovation
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