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VTT 1 beyond the obvious
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VTT Clean Air Solutions

Cleaner air for people and processes

Challenges we address:

AAirborne contamination control
APandemic preparedness and response

Solutions we provide:

Alndoor health safety solutions and concepts
ASustainable HVAC, air filtration, air purification and decontamination technologies

Impacts we deliver:

Alincrease the healthiness and the productiveness of people
AHealthy, resilient and sustainable built environment
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772,000,000 cases




6,990,000 deaths




13,600,000,000 vaccine doses




Up to
$14,000,000,000,000

by the end of 2023
INn the US alone
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Almost
$2,000 for every
citizen of the planet
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‘ All interventions‘

/\

Vaccines and Nonpharmaceuticgl
medicines Interventions
Lockdowns, socidl Technical means:
distancing etc. A Ventilation

A Air purifiers
A Respirators
A Novel methods




Technical means:
A Ventilation

A Air purifiers

A Respirators

A Novel method$
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Transmission routes

Short-range
airborne route

Transmitted by aerosols

Droplet-borne route

Transmitted by
Medium or large

Long-range
airborne route
Transmitted by aerosols

\>
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fomite route
J Ballistic trajectory of e

large droplets

WeiJianjianandYuguadLi.
CAirborne Spre
Infectious Agents in the

I ndoor Enviror
American Journal of

Infection Control, Indoor Air
as a Vehicle for Human
Pathogens, 44, no. 9,
Supplement (2 September
2016): S10248.



COVIELY,
airborne or not?

EXCELLENCE [N PANDEMIC RESPONSE
AND ENTERPRISE SOLUTIONS

www.pandemicresponse.fi



Ferret testspring2021

healthy animal
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1. Droplet and surface
Infection impossible

2. A healthy animal fell ill

3. It must be an aerosol
Infection

airflow 31

J. SKuttere t  a | -CqVand SARE®S/ are transmitted through the air between ferrets over
more than one meter distancee, Nature Com



Other evidence

ATransmission of SARSV?2 is higher indoors than outdoors
Ais substantially reduced by indoor ventilation

AViable SARS0V2 has been detected in the air

AQuarantine hotels
Alongrange transmission

Alnfections in hospitals, where there have been

A strict contacanddroplet precautions

A use of personal protective equipment designed to protect against droplet but not
aerosol exposure

ASARSCoV2 has been identified in air filters and building ducts in hospitals
A such locations could be reached only by aerosols

T. Greenhalgh, J. L. Jimenez, K. A. PratiefekciD.Fisman and R. Schoc
reasons in support of airborne transmission of AR e, The Lancet,



Other respiratory infectiochsirborne too?

Miasma Paradigm Resistance Paradigm
Theory Shift to Airborne Shift
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What can =% Move Pathogens fro
we do? @ Inside to Outside

Collect Pathogens

Inactivate Pathogens
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What can
we do?
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Computational fluid dynamics (CFD)

ANavieiStokes equations:

Op
P LV (pu) =0
5 — (pu)

0
a(pu)—kv-(pu@u) = —Vp+puViu+ %uV(V-u) + pg



Computational fluid dynamics (CFD)

Domain

Discretization

Airflow

Particles

W& | Forces:

8| A Drag

F| A Buoyancy

‘[ A Virtual mass

A History
A Etc.

HPC*

Hundreds or
thousands of
CPU cores

Days or
weeks

*High Performance
Computing



Computational fluid dynamics (CFD)

A Red = dry
A Blue = moist
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Normal ventilation Enhanced ventilation

T =T S = e

Normal ventilation and air purifier Enhanced displacement ventilation

y T = e s =




Number of particles in air

5000
—— Mixing ventilation, 0.5 (dm?/s)/m?
Mixing ventilation, 4.0 (dm?/s)/m?
& —— Mixing ventilation, 10.0 (dm?3/s)/m?
4000 o o ) -
E —— Mixing ventilation, 0.5 (dm?/s)/m? and air purifier 330 m3/h, 100 %
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g —— Mixing ventilation, 0.5 (dm?/s)/m? + edge leaking mask (typical efficiency)
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Breathing

Without air purifier With air purifier



