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PM-10// PM-2.5: PM 10 is measure of; particles in the with a diameter. of
less than or equal to a neminal 10 micrometers. PM-2.5 is a measure of smaller particles in
the 2iir (2.5 micrometers). [http://www.emsl.com/index.]
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http://en.mimi.hu/environment/atmosphere.html
http://en.mimi.hu/environment/air.html

Uni Capello ,la Sabbiae ...
C.: le microParticelle PM 10-2.5

AirNow

FINE BEACH SAND
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http://airnow.gov/index.cfm?action=airnow.main

1 nanometro (10-9 mt) 1 mt
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BUILDING<>CHEMICAL (@

Peslicides and Fumes ; Smoke Conlains
From Chemicals 3 3,000 Chemicals

: ‘I- ..-'"' ij-, Ju_?ll

R
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Chemicals Miteh
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/EZRRN
ISO . |7 |sNOT A MATTER OF OVERREACTION
IT IS ABOUT QUALITY OF LIFE’
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EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

m UNI - Ente Nazionale Italiano di Unificazione —

assoclazione privata senza scopo di lucro , riconosciuta dalle Stato e
dall’Unione Europea. Elabora, approva e pubblica le Norme Tecniche

volontarie— “Norme UNI”—  per i settori industriali, commerciali e
del terziario (tranne in quellielettrico ed elettrotecnico).

Le principali tipologie di soci UNI sono Imprese, Professionisti,
Associazioni, Enti pubblici, Centri di ricerca e Istituti .

m  UNI rappresenta I’Italia presso le Organizzazioni di Normazione
- CEN (Comunita Europea ) e

- 1SO (Int.Stand.Organ.,Mondiale ).

Ivano Battaglia 10



EUROPEAN COMMITTEE FOR STANDARDIZATION

COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

ISO 16000 - Indoor Air Quality

‘Part 29 IAQ - Test Methods for VOC detectors (def.)

Part 26 IAQ - Sempling strategy for CO2 monitoring (def.)

Ivano Battaglia 11



1SO 16000 — I.A.Q.MSSt

ISO-MSSt
Management System Standard

Ivano Battaglia
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THE 1SO APPROACH




PROCESS OF |AQ CONTROL THROUGH

UNE 171 STANDARD SERIES
ONE 171330 PART 2

ISO 16000 SERIES

/
RESULT OF THE
DIAGNOSIS DECISION INSPECTION
MATRIX INSPECTION Are the results under
Inventory of IAQ » Are the IAQ »  Listof parameters to > correct values?
aspects in the aspects analise
building significative?
f l
UNE 1712--SERIES ) CORRECTIVE I
\ ‘ ACTIONS «— | NO '_<“>
YES
L 3 *
OPERATIONAL CONTROL
» PERIODIC CONTROL
PREVENTIVE ACTIONS PROGRAME

UNE 171330 IAQ MANAGEMENT
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ISO/TC 146/SC 6 N

Date: 2013-05-27

ISO/CD 16000-34

ISO/TC 146/SC 6/WG 20

Indoor air — — Part 34: Strategies for the measurement of airborne
particles (PM 2,5 fraction)

Introduction

Airborne particulate matter (colloquially known as ‘fine dust’) plays a role not only outdoors, but is also
significant in terms of hygiene, especially indoors. People in industrialized countries spend most of the day
indoors. Particles are either transported into indoor air from outdoor environments or the particles directly
result from indoor sources like smoking, DIY, burning candles, residential wood burning, cooking, using
printers etc. The concentration, composition, and size distribution of airborne particulate matter in indoor
environments strongly depend on parameters such as the room size, relative humidity, air exchange rate, air
flow conditions, and sink effects on surfaces (e.g., walls, ceilings, floor coverings, furnishings). In addition,
particles already sedimented are temporarily transferred again to the air through various activities, and can be
inhaled. Depending on the particular case, all this can result in highly variable levels of indoor fine dust
pollution that are not easily ascertained or assessed in terms of their impact on health.

In the 1ISO 16000 series, the following rooms are understood to constitute indoor spaces: dwellings with living
rooms, bedrooms, work rooms, sport rooms, cellars, kitchens and bathrooms; work spaces or workstations in
buildings not subject to controls under industrial safety legislation in terms of airborne pollution (e.g. offices,
shops); public buildings (e.g. restaurants, theatres, cinemas and other function rooms) and the passenger
compartments of vehicles and all public transport systems (buses, trains, aircraft).




IS0 16000-37 was prepared by Technical Committes |SOMTC 1468, Air gquality, Subcommittes 5C 8, Indoar air.
IS0 18000 consists of the following parts, undar the genaral title indoor air — :

Part 1: General aspects af sampling strafegy

Part 2 Sampling strafegy for formaldehyde

Part 3 Dedermination of formaldehpds and other carbomyl compounds in indoor air and test chamber
air — Active sampiling mathod

Part 4: Determination of formaldefyde — Diffusive sampling method
Part 5 Sampling strafegy for volatile organic compounds (WOCs)

Part 6 Defermination of wolatils onganic compounds in indoor and test chamber air by active sampling on
Tenax TA® sorbent, thermal desorplion and gas-chromatography using M5 ar MS-FID

Part 7. Sampling strafegy for determination of arbome asbesfos fibre concenirations
Part 8: Determination of local mean ages af air in buildings for charactenzing venfilation conditions

Part 3: Determinafion of the emission of volaife organic compounds from building products and
furmizfing — Emizsion fest chamber method

Part 10: Determinafion of the smission of volalile organic compounds from building products and
furnizfing — Emission fest call method

Part 11: Deferminafion of the smission of vaolafile organic compounds from buiding products and
furnizfing — Sampling, sforage of zamples and preparation of test specimens

Part 12: Sampiing strategy for polpchionnafed biphenyls (PCBs), polychionnated dibenzo-p-diaxins
(PCDDs). palychionnated dibenzafirans (PCDFs] and palycyclic aromatic hydrocarbons [PAHS)

Part 13: Defermination of fofal (gas and particle-phase) polychiorinated dioxin-like biphenyls (PCBs) and
polychiorinated dibenzo-p-dioxins/dibenzofurans (PCDDsPCDFs) — Colleclion on sorbeni-backed fiters

Ivano Battaglia




Part 14 Delermination of felsl [gas and parfcie-phass) poychiornadsd dorr-ike binbenyis (PCHs) and
p-dlormsidbenrofurans (PCODsPCOFY — Exfraciion. cian-uo and ansfyss by
mmafnranhy ang mass speciomel

13 Ssmping siralegy fv nirogen dioaioe [NO)

8 Dalechion any snumeraiion of mouids — Samping by Mratkion
Part 17 Dedecion and srumsraiion of mouids — Culure based mednod
Part 18 Dedecion and srumsraiion of mouids — Eamping by impachon
Part 18 Ssmping simbsgy for moukds
Part 1: Delecion o srumsraiion of mouils — Eamping Som maksma

Pari 23 Perormance fasi v svauming e moocion of breaifetyce concendaions by sornine
beakming malevals

Part M4: Parformance { for evolafing e movoion of oifie opantc compound fex
Pl o nbaions Gy sorpive buliting maleres

Part 2% Dederminalion of Mg amission of ssmivnialls prganis Compounds by Sulfding products — Mcro-
Chamee T

Par Sxmning sinsleqy for camon donde (GO

Part I7; Delssmmalion of sediesd fbrows oust on swufaces by SEM (ecannng sieckon micms
methoc

Part 28 Dedarminalion of sdour = nis o Dulding peocircts weing (es! chambars
Part 28 Test mefhoos for peleriors
Part 30 Senisony festiog of indoor &

Part 31; Meammremeni of fame relamants ang plesices hesed on 0ODANOCN0SDALS [DMOUNDS —
Priasnhont acid a5

Part 12 invesiigaions of consincions oo poiurant and offier Iyurous facin's — inspechons
Tn foliowng cars a'e n precamion

Part 33 Defsrmnalion of phinsiales Wil GCAE

Part 34 Geners sirpleges for the maanseman of aIoome nard

Part 33 AEasLremeni O0f pojpOfOmnaed  SEnanpeiner NENROT CAOODEC e
NEEITMODEITETIE

Part 3% Tast meihod by e reducfion rale of airbomea backens by ar purfiss using & sl chavmber 17

Part 37; Srafepes br e measusmer of FU 20
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Indoor air —
Part 20:

Test methods for VOC detectors
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Indoor air — — Part 37: Strategies for the measurement of PM 2.5

Air intérieur

Contents

Principle of measurement.
Equipment and facilities
Measurement strategy for determining PM2.5 indoors
Minimal requirements for an equivalence method
Ewvaluation and reporting the results
Documentation
10 Quality assurance
Annex A (informative) Design drawing of standard inlet for the sampling of PM,
Annex B [il_'lf!:l!'mative] Examples of particle concentrations encountered during reom user
activities

Annex C (informative) xxxxx
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“ Indoor Air Quality ”...> i
Quality o

m Migliorare le condizioni abitative,
m Migliorare la gualita della vita

m Diminuire le malattie
‘ il"l m PRODURRE SALUTE.

Ivano Battaglia 21




SCOPE:DIMINISH THE EMISIONS
OF THE MATERIALS,
INSTALLATIONS, ACTIVITIES,; etc...

NO SMOKING

IT IS AGAINST THE
LAW TO SMOKE IN
THESE PREMISES

Ivano Battaglia 22
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Soeluzioni strumentali per Il monitoraggio 6
di =

VOCs ,CO2 Formaldeide e PM 10-2.5
In ambientl Indoor

Annex ISO 16000 :equivalent meas. IAQ

‘La qualita dell’aria indoor: la
situazione italiana, i riferimenti, |

controlli e le tecnologie’

Ivano Battaglia 23



JAQ Monitor

Qualita dell’arra negli ambienti di
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moniteraggio di CO2

Un ambiente di vita/di lavoro confortevole miglioraiil
benessere delle persone,

La CO2 presente negli ambienti confinati & un . 2574 )
importante parametro per monitorare la qualita dell*aria,

Elevate concentrazioni di CO2 si possono produrre
velocemente quando molte persone di trovano in

Co

Ivano Battaglia 25

ambienti chiusi.



CO2 - Biossido di
Carbonio

v E” un costituente naturale dell’atmosfera (300ppm)

Adverse health
effects expected

v Gas inodore e incolore

General drowsiness

4
z 3
Time Weight ..
C3+43

1000 ppm
Average expo :f:‘::rir"d
Limit< 8 hours® =.=..

.. o Complaints

.=== 4 iof stiffness
P ee938288538 ondodors
sl )

Healthy,noermal
outside level Acceptable
level

v Un eccessivo aumento di CO2 negli ambienti chiusi associato a
scarsa ventilazione puo causare mal di testa, sonnolenza,
perdita di concentrazione

Ivano Battaglia 26



Valori di COZ2 Indoor

DESCRIZIONE VALORI USUALI VALORI STANDARD
(ppm) (Ppm)

Special Indoor Air Quality <400 (350)

High Indoor Air Quality 400 - 600 (500)

Medium Indoor Air Quality 600 — 1000 (800)

Low Indoor Air Quality (1200)

Rif. Normativa Europea UNI EN ISO 16000-26

Ivano Battaglia 27



Caratteristiche di 1 LIAQ
Monitor

v Valori diilCO2, Temperatura, Umidita in real time

v Range di Misura fino a 3000ppm

v Disponibile nella versione 58" o (A4)

Ivano Battaglia 28



&

Caratteristiche |AQ Monitor

v Ampio display a LED con tre segnali luminosi

D < 800 ppm
800-1200ppm

D > 1200 ppm

In linea con Normativa di Riferimento Europea per la
qualita dell’aria in ambienti di vita UNI EN ISO
16000-26

Ivano Battaglia 29



In pratica..

m |AQ Monitor,grazie al display di facile lettura e il
design innovativo, e ideale per il controllo della
gualita dell"aria in luoghi pubblici come aeroporti,
palestre, sale conferenze, ipermarket....

Temp

233« b4«

Ivano Battaglia 30



yows 2019

Indoor
Air
Quality

VOCs measurement to ppb levels CORVUS

Air Quality Monitor

+ Temperature
+ Relative humidity
+ Barometric pressure

+ Wireless network

Ivano Battaglia 31



IS
Corvus: connettivita wireless

NN =S A

NN\ ==

‘2014 10:09:10

Atm Temp  PID

MO 28 2.0

e 0000 23-Mar 00:00 24-Mar 00:00 25-Mar 00:00

Time

ar 00:00




Casi di applicazioni in ambienti indoor

Dott. Gianluigi De Gennaro
Dott.ssa Annalisa Marzocca

Ivano Battaglia

Valutazione sui tempi di risposta
del dispositivo

Riproducibilita strumentale

Coerenza dei dati di VOC con i
parametri meteoclimatici

Stabilita della connessione e
trasferimento dati

Idoneita per studi outdoor

Calibrazione del dispositivo in
campo

33



e ______________________==——

=9 =9 1 | =
Group ABS Peak 2.0 ppm ‘
Corvus
| Carridar |
Frinter
LAB Sales office Sales office
_=" Printer
FID: 0.085 ppm
Temp: 24.4 oC
RH: 60.2%
=] Corridar A B84mBar =" gales office
i PID: 0.081 ppm PID: 0.024 ppm
Temp: 24.4 oC Temp: 24 6 0C
FH: 59.1% RH: 59.8%
At 984mBar Atrn: 985mBar

10 samples




Ore 15.00
JH flexible use of nearby
Tutti i parametri laboratory

Ore 10.30

Accensione condizionatore
Aumento T, diminuizione RH
Aumasatio BRMAQIadi fondo




Misura di PM 10-4-2.5 con sistema ottico

o partmle technology

F'ALAS

Feinstaubmonitore und Aerosolspektrometer

Fidas® 200/210

Fidas® mobile

o -

IMMISSION ARBEITSPLATZ -

INNENRAUM | EMISSION

Fidas® 100 Promo® 2000/3000
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"Il nostro ambiente, il nostro futuro"Tongbram Mahesh Singh

bativ@labservice.it
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