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1. COVID-19 Mode of transmission
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4. In a nutshell..
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COVID-19 Mode of transmission



Coronavirus COVID-19

Transmission and infection

Droplets containing Droplets land in nose,
virus in the air mouth, possibly lungs

Infected with . The droplets eventually get
coronavirus ) On fingers from into nose and mouth
SARS-CoV-2 Droplets fall on touching

surfaces/objects
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W |'m hearing more about
the possibility of airborne

transmission. Is this
possible? 77

| ]



Airborne transmission is different from droplet transmission as it refers to the presence of microbes within
droplet nuclei, particles <5um in diameter, that can remain in the air for long periods of time and be
transmitted to others over distances greater than 1 m.

FACT CHECK: COVID-19 is NOT airborne & =

The virus that causes COVID-19 is mainly transmitted through droplets The coronavirus is mainly transmitted through
droplets generated when an infected person coughs,

generated when an infected person coughs, sneezes, or speaks. These
sneezes or speaks.

droplets are too heavy to hang in the air. They quickly fall on floors
To protect yourself:

or surfaces. .
COVID -19 IS CONFIRM -keep 1m distance from others
-disinfect surfaces frequently
s -wash/rub your

You can be infected by breathing in the virus if you are within 1 metre of a S ARRBORNE

person who has COVID-19, or by touching a contaminated surface and then
touching your eyes, nose or mouth before washing your hands.

-avoid touching your ee || @

OO 56800 Commenti: 5429
To protect yourself, keep at least 1 metre distance from others and Gonglivisioni: 4:L700
disinfect surfaces that are touched frequently. Regularly clean your hands i et ags toreading on t0c s mads P ipics  |C)Conments 7 candivia

thoroughly and avoid touching your eyes, mouth, and nose. is incorrect. Help stop misinformation

Verify the facts before sharing
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A specification is needed, in the context of COVID-19, airborne transmission may be possible in specific
circumstances and settings in which procedures or support treatments that generate aerosols are
performed. The crowded with poor ventilation could contribute to the spreading of the virus.
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h Bodily fluids

Likelihood of
Contact

transmission

Likelihood of
transmission

~  Decreasing

Aerosol

In certain very unlikely situation , the virus particles could enter in the extract air of the
ventilation system and, if there are leak points, could re-enter in the building
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Where could be the leak points?

Even if the airborne is very unlikely and related to specific situations, it is important to
use the air to air heat exchanger in the safe mode, knowing its leakage behavior

Bypass damper
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Cross Flow Thermal Wheel
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How can | use the Plate Heat
Exchanger?



Basic features

Crossflow technology:

« Air flows don’t mix: no cross-
contamination

» Wide range of sizes

» Square dimensions: 300 - 2410 mm

* Up to 100.000 m3/h air flows.

* 50% to 80% efficiency.

* Low pressure drop.
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Pressure definitions
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The differential pressure can influence the &
pressure drop because of the plates elastic o
deformation.

If it is too high (>2500Pa), it could deform
plastically the fins!!!
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Leakage rate for the plate heat exchangers
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The leakage for the plate heat exchanger in the Recuperator catalogue
can be neglected
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If is there a ByPass?

Close the
recirculation
damper!!

Could the thermal ByPass be
used to increase the fresh air?
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... and the Thermal Wheel?



Basic feature

o, '\
To cover the gap between the
wheel and the casing sealing
~ brush are installed in the

circumferences and on the two
crossbeams
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OACF

Air leakage in the rotary heat
exchanger is defined by two
ratios:

» Qutdoor air correction factor
(OACF) []

» Exhaust air transfer ratio
(EATR) [%]

E <
=
EATR
OACF
e —
21 22

Outdoor Air Correction Factor (OACF) [-]: Ratio of

Supply Air Inlet (21) mass flow divided by the Supply Air
Outlet (22) mass flow.

Qm,21

OACF =

Qm,22

With OACF > 1 more air is transferred from the supply
to the exhaust air side and with OACF < 1 more air is
transferred from exhaust to supply air side (recirculation
of exhaust air)
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EATR

Air leakage in the rotary heat
exchanger is defined by two
ratios:

» Qutdoor air correction factor
(OACF) []

* Exhaust air transfer ratio
(EATR) [%0]

12 11
4
EATR
OACF
— —
21 22

Exhaust Air Transfer Ratio (EATR) [%]: percentage of the exhaust
air inlet going back to the supply air outlet.

EATR is measured by gas concentrations of inert gas and
represents the exhaust air leakage to the supply airflow, which is in
general described as internal exhaust air leakage.
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EATR and OACF trend
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Leakage In the rotary heat exchanger

Leakage

External leakage Internal leakage
OACF. EATR = Internal Exhaust Air Leakaae

— .

Pressure driven Co-rotation
(Sealing) "carry-over”
.. Purgin
Fans position ging
sector
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P u rg In g SeCtor Precondition for a purge sector function is a sufficient

overpressure in the supply air.

A sufficient overpressure in the supply air is achieved by
appropriate placing of the fans.
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Purging sector influence on OACF and EATR
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EATR — laboratory test

N

Internal leakage
OACF. EATR = Internal Exhaust Air Leakage
8.1 Exhaust air transfer ratio EATR /\
Pressure driven Co-rotation
(Sealing) "carry-over"
Test with SFg tracer gas and photoacoustic IR-gas monitor.
measuring point v PBaro n Qu22 | Aprnn an a7 an EATR | Purge
m's Pa pm | kgh Pa ppm | ppm | ppm Yo Sector
co1 2.0 [97972| 152 | 4072 2741 | 032 | 024 | 0.29
CO 2 2.0 | 97958 | 15.2 | 4071 | 2

Table 2: EATR test results

50 )| 15.56 | 0.19 | 0.19 | 0.00 ﬁ:\
N/

Supply in overpressure + purging sector

J
EATR closeto O

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden. All data refer to year 2017



Fans position

It is important to take care
of the fan position inside the
ventilation unit to have the
supply side in overpressure

The following pictures show
the possible installation lay-
out, showing the suggested
air flow directions as regard
the motor.

QOutdoor air

Exhaust air

Outdoor air

N

Exhaust air

Supply air
»

Return air

Supply air
>

Return air

Qutdoor air Supply air
(722 | — 4
Exhaust air Re‘gﬂ rn air

NOT RECOMMENDED

Available external pressure drop supply side higher than the extract side
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Rotary heat exchanger — ON or OFF?7???
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AICARR

Cultura e Tecnica per Energia Uomo e Ambiente

39|

REHVA

Federation of European Heating,
Ventilation and Air Conditioning Associations

P& D RecuPERATOR

THE HEAT EXCHANGER
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In a nutshell...



PRRRReSSSE

(] Plate heat exchanger
* Leakage close to zero

* If there is a bypass, it could be useful to evaluate the possibility to
open it to increase the fresh air

* No recirculation suggested during Covid-19 episodes
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O Rotary heat exchanger

Supply side in overpressure, if it is in underpressure (most common fault) then
adjust the fan or dampers to switch the situation

Purging sector to avoid the carry-over. If it is not present, please ask Recuperator
for a plug-in kit

For properly operating rotary heat exchangers, fitted with purging sectors and correctly
set up, leakage rates are about the same as that of plate heat exchangers

Keep the wheel running, the leakage rate does not depend on the rpm

Inspect the rotary heat exchanger and the sealing component that everything is
correctly installed
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Thanks for your attention

proes
epidemic .« No ronavirus -
infected § i L

o

~-CORONAVIRUS
death COTONA i sl

epidemici#™ -

mers-cov

‘mers

pneufnonia':;-'g“'
‘ il i
~health j@Es -

fape

_dahgér

=global *
ipondemic

hope.

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden. All data refer to year 2017



REHVA COVID-19 guidance document, April 3, 2020
WHO https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-

for-ipc-precaution-recommendations

Eurovent 17/11 - 2015 Guidelines for Heat Recovery
AICARR Protocol for risk reduction of SARS-CoV2-19 diffusion in healthcare facilities with the aid of air conditioning and

ventilation systems.
WHF https://www.world-heart-federation.org/resources/covid-19-transmission/
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