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Overview

▪ What is a COST Action?

▪ INDAIRPOLLNET: aims, activities, composition

▪ Next steps



What is a COST Action?

A network dedicated to scientific collaboration, complementing national research 
funds

• COST Actions are:
– open to researchers and innovators

– collaborating in a field of science and technology of common interest to at least seven COST 
Members/Cooperating Members

– based on a joint work programme lasting four years

• A COST Action is open to all:
– science and technology fields (including trans-, and interdisciplinary, new and emerging fields)

– institutions (academia, public institutions, SME/industry, NGO, European/international 
organisations, etc.)

– career stages (both young and experienced)

• A COST Action is organised by a range of networking tools, such as meetings, 
conferences, workshops, short-term scientific missions, training schools, 
publications and dissemination activities. 





INDAIRPOLLNET: Aims

The overarching aim of this network is: 

to define a blueprint for the optimal indoor air chemical 

characterisation campaign, which is relevant for the 

buildings we use and for the way that we use them

Project started September 2018 and will run until September 

2022



INDAIRPOLLNET: Aims

◼ INDAIRPOLLNET will improve our understanding of the conditions and processes that cause 
high concentrations of indoor air pollutants. 

◼ It will assemble experts in laboratory and chamber experiments, modelling studies and 
measurements of relevance to IAQ, with expertise in chemistry, biology, standardisation, 
household energy, particulate matter characterisation, toxicology, exposure assessment, air 
cleaning, building materials, building physics and engineering (including ventilation and 
energy) and building design. 

◼ The network will facilitate knowledge exchange between indoor and outdoor air chemists 
(e.g. for measurement techniques, field campaign organisation and analysis of results) where 
relevant, but with consideration of related and relevant disciplines (e.g. building physics, 
design and operation) to design indoor field studies that are relevant for a wide range of 
buildings. 

◼ This Action aims to significantly advance the field of indoor air pollution science, to train a 
new generation of Early Career Investigators (ECIs), to highlight future research areas and 
to bridge the gap between research and business to identify appropriate mitigation 
strategies that optimise IAQ. 

◼ The findings will be disseminated directly to relevant stakeholders such as architects, 
building engineers, building managers, property developers, urban planners and instrument 
manufacturers.



INDAIRPOLLNET: Objectives

◼ We will achieve the following research coordination objectives:

◼ Improved understanding of indoor air pollution

◼ Improved and/or new techniques for indoor air chemistry measurements

◼ Improved indoor air chemistry models

◼ Improved buildings for the future

◼ Improved standardisation protocols

◼ Identification of potentially harmful species in indoor air

◼ Data collation, review and formation of rigorous recommendations for future indoor air 
pollution science

◼ Knowledge transfer towards policy makers and other stakeholders with an interest in indoor 
air quality



INDAIRPOLLNET: Objectives

◼ This interdisciplinary network includes indoor and outdoor air chemists, laboratory and 
chamber experimentalists, measurement specialists, modellers, exposure scientists, building 
scientists, engineers and architects and will enable us to achieve the following capacity-
building objectives:

◼ Development of a new scientific community at the interface of outdoor and indoor air 
chemistry

◼ Maximise research collaboration in Europe

◼ Submission of future proposals

◼ Scientific training

◼ Dissemination



INDAIRPOLLNET: Workplan



XIN
XOUT

Air Exchange with 

outdoors: exchange 

rate; infiltration through 

building envelope; 

outdoor concentrations 

Surface Chemistry:

Deposition to surfaces; chemical 

transformation on surface; 

chemistry of films/coatings; 

emission from surfaces; surface 

composition; occupancy

Chemistry: chemical mechanisms; 

indoor pollutant concentrations; 

physical parameters; occupant 

activities; surface interactions

Surface 

emissions

Surface loss

XIN + YIN = ZIN

Occupancy effects: 

Emissions from humans; 

transformation on human 

surfaces; human activities; 

building operation

Occupant exposure:

Health effects: chemical and/or 

biological exposure; inhalation, 

dermal or ingestion; hot spots

Physical 

influence

Building Physics: T; RH; 

lighting; heat and moisture 

flux; air flow; building 

location and operation; 

outdoor climate

Aerosol: gas-to-

aerosol 

partitioning; 

indoor pollutant 

concentrations; 

physical 

parameters; 

occupant 

activities; surface 

interactions



WG1: What do existing measurement and model results reveal 

about indoor air chemistry?

1. Field studies

2a. Buildings
2b. Occupants
2c. Occupant behaviour/household products
2d. Microbial activity
2e. Chemical transformations
2f. Role of particles
2g. Source apportionment

3. Modelling

• Literature reviews: substatntial pieces of work
• 5-page summaries
• Editorial/short overview due by March 2020



WG1: What do existing measurement and model results reveal 

about indoor air chemistry?



Wisthaler A. and Weschler C.J. 2010. Reactions of ozone with human skin lipids: 

Sources of carbonyls, dicarbonyls, and hydroxycarbonyls in indoor air. PNAS; 

107(15):6568-6575. http://www.pbs.org/parents/adventures-in-

learning/files/2015/09/this-breathing-exercise-helps-kids-calm-

down.jpg

WG1: What do existing measurement and model results reveal 

about indoor air chemistry?



Weschler, Indoor Air 2016; 26: 6–24

WG1: What do existing measurement and model results reveal 

about indoor air chemistry?



WG1: What do existing measurement and model results reveal 

about indoor air chemistry?

Nature Scientific Reports | 6:25464 | DOI: 10.1038/srep25464 



Atmospheric Environment 77 (2013) 1052-1059

WG1: What do existing measurement and model results reveal 

about indoor air chemistry?



WG1: What do existing measurement and model results reveal 

about indoor air chemistry?

• That we still have much to learn

• That indoor air chemistry is really interesting

• That now is a good time to bring our knowledge together…

McDonald et al., Science 359, 760–764 (2018)



WG2: What can the indoor and outdoor air chemistry 

communities learn from each other?

Stone D, Whalley LK, Heard DE. Tropospheric OH and HO2 radicals: field measurements and model comparisons. Chem. Soc. Rev. 

2012;41:6348–6404.



TIME ACTIVITY

Sweeping

Wet cleaning with disinfectant

Air cleaning device on

Computers switched on

Windows opened

09:00

10:00

11:00

12:00

13:00

14:00

Background ~ 6 x 105 molecule cm-3

WG2: What can the indoor and outdoor air chemistry 

communities learn from each other?



WG3: Which should be the key species we aim to measure 

indoors in the future and why?

https://yellowbluetech.com/wp-content/uploads/sources-indoor-air-pollution.jpg

WG1 table 

will feed in 

here



WG4: How should we measure the key species identified in WG3?



https://perlmutterphotography.files.wordpress.com/2011

/12/20111126-dsc_0179_80_81-edit.jpg
http://images.all-free-

download.com/images/graphiclarge/washington_dc_ca

pitol_buildings_inside_216715.jpg

http://i.dailymail.co.uk/i/pix/2015/10/20/23/2D8DC55300000578-

3280329-

The_futuristic_halls_of_the_super_power_building_where_followers-

a-3_1445379072637.jpg

https://www.bdcnetwork.com/sites/default/files/Arc

h%20Nexus.jpg

https://www.bee-inc.com/wp-

content/uploads/2014/11/Watercube-swimming-complex-in-

Beijing-China.jpg

http://stjohnsce8403513.wp-sch.durham.gov.uk/wp-

content/uploads/sites/79/2015/03/inside-school-25.jpg

WG5: In what type of buildings should we aim to run a field 

campaign?



WG6: Blueprint for an Indoor Air Chemical Characterisation 

campaign

https://www.colorado.edu/lab/vance/homechem



Short-term impacts

◼ A blueprint for future indoor air chemical characterisation of relevance to building 
users

◼ Identification of a strategy to experimentally investigate the efficacy of potential 
mitigation measures

◼ Annual reports that identify a roadmap for improved IAQ in a particular area and 
with an identified set of innovation partners for each

◼ Increased awareness of:

◼ The links between IAQ, energy efficiency, ventilation, building materials & 
health effects

◼ The links between indoor activities (particularly those leading to high 
concentrations of indoor air pollutants such as cooking, cleaning and air 
freshener use) and IAQ

◼ The importance of building design, materials, operation and use for IAQ



Long/medium-term impacts

◼ The creation of a new interdisciplinary network and research base for indoor air 
pollution in Europe (and with links further afield)

◼ Improved/new air pollutant measurement technology

◼ Improved building design, such as recommendations for optimising energy 
efficiency whilst maintaining the health of building occupants 

◼ A new range of indoor products (e.g. cleaning fluids, building materials) that 
potentially exclude particularly reactive chemicals from their formulations

◼ More healthy indoor environments

◼ A new generation of world-class researchers in indoor air pollution.



Who are we?

• There were 48 original proposers of the Action from 17 different countries

• There are now 166 scientists from 36 countries

• We are now 41% female, compared to 25% at proposal acceptance



Core expertise of proposers



Come and join us!

CA17136


