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HOW TO DEAL WITH HOMES?

The ‘Corsi Code’
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Many thanks to Rich Cosi and Dustin Poppendieck for the figure



Indoor Air Quality

Comfort Health?

CO2 H2O

Indoor sources

Humans & Activities
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HOW TO DEAL WITH HOMES?

What are dominant exposures?

A NEED: DEFINITION OF 
CHALLENGE POLLUTANTS

◼ Pollutants on WHO air 
quality guidelines list
⎯ Carbon monoxide 
⎯ Nitrogen dioxide 
⎯ Benzene 
⎯ Formaldehyde 
⎯ Naphthalene 
⎯ Trichloroethylene 
⎯ Tetrachloroethylene
⎯ Polycyclic aromatic 

hydrocarbons (PAHs)
⎯ Radon
⎯ PM2.5
⎯ PM10
⎯ Sulphur dioxide
⎯ Ozone

◼ Typical exposure scenarios
⎯ Building material sources 
⎯ Human bioeffluents
⎯ Mixtures of above
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HOW TO DEAL WITH HOMES?

What are dominant exposures?

Your Department Name etc

Results

Effect factors (as DALY per mass-unit inhaled).

PM2.5 has the 

highest         

Effect Factor:

1.1·102 DALY/kg

(95%C.I. 3.6·101-3.3·102)

1

100 

10

Results

Total harm (DALYs per 100,000 population)

The contaminants 

with the highest
median pooled 

DALY loss 
estimates are 

PM10: 1.9·103

(95%C.I. 4.4·102-8.7·103)] 

and

PM2.5 : 1.5·103

(95%C.I. 5.3·102-4.4·103) 

1
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BASED ON TOTAL EXPOSURE
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Spacial Variation – not just a kitchen issue

DeJonge, AIVC 2022
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Cony et al. 2022

(10) 

As POPS and POSPS2 describes persisting symptoms 

as occurring from 1 to 3 times a week, a coefficient 

of  was added to ponderate Productivity loss and 

consider it occurs 2 days in working week of 5 days. 

As IEI is dependant of IAPI (equation (11) ),  

(11) 

 is finally calculated as described in 

equation (12). 

(12) 

Productivity decrease due to SBS in office buildings 

is assumed to be 6% for POPS2 and 3% for POPS, 

which is relevant with findings of Wargocky et al. [3] 

3.4 Global cost 

Finally, to assess global cost due to IAQ in office 

buildings, we sum  DALY and SBS as described in 

equation (13) 

 
(13) 

This solution proposes a cost per year per employee 

with a dose-response function. In order to estimate 

costs in an entire building, simply multiply per 

number of employees in the building. 

4. Results and discussion

As authors did not have access to office measurement 

campaign, the proposed methodology was applied to 

values of dwelling measurement campaign conducted 

from 2003 to 2005 in France [19]. For lack of better, 

assumption is made that concentration levels have 

same order of magnitude in dwellings and offices. 

Estimated costs per year and per person for each 

pollutants studied, total DALYs cost, SBS cost and 

total cost are presented in Fig. 1.  

Concerning pollutants, we notice that Acetaldehyde, 

Benzene, Styrene, Tetrachloroethylene, Toluene, 

Trichloroethylene and Xylenes have a maximum 

value lower than 5

low compared to Formaldehyde, Acrolein and PMs. 

As expected, cost induced by PMs is major when 

measured (91% of total DALY). Total DALY cost 

are not measured in every situation. Costs related to 

DALYs are relevant with literature although PMs 

importance is higher than results obtained by 

ANSES[5]. This can be explained by the fact that 

their study include a negative cost of 136.5 billion 

euros for this pollutant because of unpaid pensions 

(65,3% of total gains), which considerably lowers the 

impact of PMs.  

Average  value is higher than for any other 

category. This first value tends to prove the 

importance of considering SBS in future works.  

Total costs ranges from 1,842 to 6,3

in office buildings. Even if the data originates from a 

dwelling measurement campaign, costs assessed in 

this study are relevant enough to be applied to office 

purpose (SBS function is limited by 2 extremities). 

Total cost is impacted mainly by daily productivity 

decrease reported from SBS (50,5%), followed by 

DALY cost of PM (45,5%).  

All costs included, and with the selected parameters, 

one DA  

5. Discussion, limitations and
perspectives

The methodology proposed in this document allows 

quantification of costs induced by indoor air quality 

issues in building offices by including medical costs, 

life year costs and productivity costs associated to 

DALY lost as well as acute SBS costs. This solution 

is designed to be used at the scale of an individual 

person or a whole building.  

Fig. 1 - Estimated costs of indoor air quality in France, for major pollutants, DALY and SBS cost. 
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VENTILATION AND SARS-COV-2
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Guidance for Schools 

 

Introduction 
 

In this document we summarise advice on the operation and use of building services in schools, in 

order to prevent the spread of the coronavirus disease (COVID-19) virus (SARS-CoV-2). This guidance 

is focussing on school principals and facility managers. 

 

Before taking preventive measures, it requires some basic understanding of transmission of infectious 

agents. In relation to COVID-19 four transmission routes can be distinguished:  

1. In close contact of 1-2 m via droplets and microdroplets (when sneezing, coughing or talking). 

2. via the air through microdroplets (droplet nuclei), which may stay airborne for hours and can 

be transported long distances (released when breathing, talking, sneezing or coughing). 

3. via surface contact (hand-hand, hand-surface etc.). 

4. via the faecal-oral route.  

More backgrounds on transmission routes of SARS-CoV-2 can be found in the REHVA COVID-19 

Guidance. 

 
Figure 1. Exposure mechanisms of COVID-19 SARS-CoV-2 droplets. (figure: courtesy Francesco Franchimon). 

 

General guidance for employers and building owners that is presented in e.g. the WHO document 

Guidance for COVID-19 prevention and control in schools  and national guidelines focus on monitoring 

1 

2 

3 

4 

REHVA_COVID-19_Guidance_School_Buildings.pdf



Comparison of standard system D and DCV systems

(WA in 1WA_1A_2Ch family) (DeJonge, 2021)

EVENTS RELATED EXPOSURES



CONNECTIONS BETWEEN SPACES
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Spacial Variation – not just a kitchen issue

Walker, IAQ 2020/2



IMPACT OF HVAC ON EVENTS
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VENTILATION PERFORMANCE ≠ IAQ 
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2 

particles within the zone air is equal to the rate that particles are added to the zone air (from 
the outdoors via infiltration, from the supply airflow of the AHS, and directly by particle 
generation within the zone) minus the rate they are removed from the zone air (via the return 
airflow of the AHS and deposition to the room surfaces). Equation (2) indicates the time rate of 
change of particle mass on the surfaces of the zone is equal to the rate that particles are 
deposited on the surfaces. CONTAM performs all contaminant calculations in mass-based units. 
However, particle sources can also be input on a number basis. The tool converts between 
mass-based and number-based units using the user defined particle diameter and density.  

 

 

Figure 1 – Schematic of Single-zone Model 

 

=  ( ) + ( ) + ( ) ( + + ) ( ) ( ) (1) 

 

=  ( ) (2) 

where: 

C = particle concentration in air [kg/m3], subscripts: zone, outdoor air, and supply 
Q = volumetric airflow rate [m3/s], subscripts: supply, return, infiltration,  

air cleaner, and local exhaust  
Lsi = surface loading for surface i [kg/m2] 
V = zone volume [m3] 
Asi = deposition surface area for surface i [m2] 

di = particle deposition velocity for surface i [m/s] ( d = kd V /As) 
Ns = number of surfaces (floor, walls, and ceiling) 

ac = particle filtration efficiency of air cleaner [-] 
kd = particle deposition rate [1/s] 
G = particle generation rate [kg/s] 
P = particle penetration factor [-] 
t = time [s] 
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Mash-up of Weschler et al. & Dols, 2020, https://doi.org/10.6028/NIST.TN.2095
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IMPLICATIONS FOR DESIGN

14Peng et al. Environ. Sci. Technol. 2022, 56, 1125−1137 
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Perera E & Parkins L, Build tight – ventilate right, 

Building Services, Chartered Institution of Building Services Engineers, London, June 1992, pp 37-38

Capacity of the system 

and available controls
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