NN

GHENT
UNIVERSITY

AN (ECONOMIC) INDICATOR

FOR ASSESSMENT OF SMART
VENTILATION SYSTEMS

Klaas De Jonge, ch [12/12/2023]

GGGGG
IIIIIIIIII




A VERY BRIEF NON-EXHAUSTIVE HISTORY

Outdoor Air

IAQ D "erCeVed s ventitation

COMPOTt pirflow rates/Person

0. Fanger

GHENT
UNIVERSITY

A VERY BRIEF NON-EXHAUSTIVE HISTORY

?
Ventilation rates obtained == Good IAQ
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Ventilation system
Ventilation rates obtained = y

works as designed
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INDOOR AIR QUALITY
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COST-FUNCTION
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OFFICE BUILDING
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P
IAQcost = ;:_[Dalyi X Daly costi]+ SBS .ot
L

Disability-Adjusted Life years (lost) = Metric of harm
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IAQcost = ;:_[Dalyi X Daly costi]+ SBS .ot
i

Disability-Adjusted Life years (lost) = Metric of harm

Pollutant exposure Incidence of a DALY
concentration health outcome
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EXAMPLE PM2.5 exposure Chronic Bronchitis
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IAQcpst = ;:_P)alyi X Daly costiJ+ SBS .ot
L

5 main categories:

- Mortality and life cost

- Medical costs

- Productivity cost

—Researchpreventionand-regulation-costs
Wikl
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IAQcost = ;J_P)alyi x Daly costiJ+ SBS ost
i
=LY co5¢ + Heosey + Peost
5 main categories:
- Mortality and life cost (LY ) In a previous socio-economical study, life year (LY)
- Medical costs cost was estimated around € 115 000 per year
- Productivity cost
. . per person.
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P
IAQcpst = ;:_P)alyi X Daly costiJ+ SBS .ot
L

=LY co5¢ + Hcosti + Post

Medical costs vary from one pollutant to another as the

5 main categories:
diseases induced are also different.

- Mortality and life cost
- Medical costs (H cos¢;)
- Productivity cost

—Researchr prevention-and-regutation-costs 2 0
—WittingRess-te-pay 70 971
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p
IAQcost = ;J_P)alyi X Daly costiJ+ SBS .ot
i
=LY co5¢ + Hcosti + Peost
5 main categories: . o
- Mortality and life cost Average national productivity is estimated around
- Medical costs € 145 000 per year per person but can be
- Productivity cost (P cost) recalculated for each building, based on the
—Researchpreventionand-regulation-costs average productivity of the concerned company.
Wikl
*We consider that the proportion of productivity loss is
equal to the life quality loss
(e.g, a person suffering a disease that induces a 20% life
TTE quality lost, would have a 20% productivity loss).
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IAQcost = z_Dalyi X Daly cost; +SBS ost
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Sick-Building Syndrome

= Mild, temporary acute effects of (bad) IAQ that cause

concentration disturbance and productivity loss while at work.

# Severe health effects

Combining concepts of:

* POP1& POP2"

2
= Peost X Ploss(0.83 + 2.831API + 0.83IDI) x

Subjective data of employees
(questionnaires)

J{I  cANBE MODELLED

(0, C02, Acetaldehyde, Acrolein, Benzene, Formaldehyde,
Styrene, Tetrachloroethylene, Toluene, Trichloroethylene,
xylene, and Particulate Matters (PMs).

“ IAPI"
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