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A jarvany kitorését kovetden roviddel allasfoglalast,
véleményt kértek gyakorld tervezok a gépi szell6zo-
rendszerek esetleges virusterjedest erdsitd hatasarol. A
BME EPGET Tanszékkel konzultalva adtunk ki olyan
tartalmu nyilatkozatot, amely szerint bizonyos feltéte-
lek mellett nem aggalyos a rendszerek mukodtetése.

Idokozben megkaptuk a REHVA* 2020/02. sz. hirle-

velét, amely foglalkozik ezzel a kérdéssel is. Vizsga-

latokra hivatkozva pontokba szedve néhany gyakorla-
ti javaslatot is kdzreadtak jarvany id6szakra:

* Javasolt a szell6z6 levegd mennyiségének ndvelése

(befavoé/elszivo ventilatorok 1égszallitasanak eme-

1ése), illetve szelloztetés korabbi inditasa/késébbi

leallitasa (el6- és utoszelldztetés), vagy folyamatos
iizem alkalmazasa!

A mellékhelyiségek elszivo ventilatorai mindig

legyenek bekapcsolval!

Szelléztessiink (ablaknyitdssal is!) tobbet!

» Mellékhelyiségek esetében az ablak nyitogatdsa nem
feltétlentil biztonsagos, csak akkor sziikséges, ha az
elszivé ventilatorok miikodése nem megfeleld.

* A parasitasnak és a légkondicionaldsnak nincs kimu-
tathato hatésa.

A virus meglehetdsen rezisztens a kiilsé kortilmé-
nyek valtozasara.

A lIényeg, hogy nincs sziikség a parasito rendszerek
beallitasain valtoztatni.

* A hdvisszanyer0 egységek hasznalata problémas
lehet, ha olyan a szerkezeti kialakitasuk, hogy vissza-
aramolhat a kifvo oldalrol a beszivo oldalra a leve-
26. A forgddobos hévisszanyerdk atmeneti kikap-
csolasa javasolt ilyenkor!

(Az elszivott- és a befiijt levegd 100%-0s szétvalasz-
tasa az légtechnikai rendszerekben kiilonbézo miisza-
ki megoldasokkal biztositott, vagy biztosithato.
Példa erre a kozvetito-kozeges hévisszanyerd!)

*REHVA — Eurépai Epiiletgépész Szovetség, amelynek a
Magyar Mérnoki Kamara is tagja!

Allasfoglalas a gépi szell6zérendszerek és a virus-
terjedés osszefuggésérol

* Ne hasznaljunk visszakeverd — recirkulacios
—tizemmodot!

A visszakever0 agak lezarasa javasolt, még ha van
benniik sziird, akkor is. Ez kdzponti és helyi rend-
szerekre is igaz.

* A légcsatorna halozat extra tisztitasdnak nincs ki-
mutathat6 hatasa.

Ha betartjuk a hdcserélokre és visszakeverésre vonat-
kozo javaslatokat, a szellozérendszer nem fertdzés-
forras. A normal tisztitasi rutin megfeleld.

* A beszivo oldali légsziir6k valtoztatasa nem
sziikséges.

* Maradhat a normalis karbantartasi rutin.

* A fiit6- ¢és hiitérendszerek normalisan lizemelhet-
nek, ezek tizeme nem hozhat6 6sszefiiggésbe a virus
terjedésével!

* Ahelyiség-légtisztito berendezések bizonyos esetek-
ben hasznosak lehetnek
De tudni kell, hogy a hatékony sziir6k dragak. Hasz-
nosak lehetnek az elektrosztatikus sztirdelven miiko-
d6 berendezések is. Fontosabb azonban a hatdsos
szell6zés!

Osszeallitotta:
Gyurkovics Zoltan elndk

MMK Epiiletgépészeti Tagozat

MRGYBR MERNOKI KAMARA

w" " EPULETGEPESZETI TAGOZAT
g

Célszamunk tartalma
A kovetkezdkben eldszor kozreadjuk a REHVA 2020.
marcius 17-én kozreadott tajékoztatdsat, majd az apri-

lis 3-an kiadott modosito tajékoztatast. (angol nyelvit)

Ezt kovetden a hazai cégek hozzank érkezett tajekozta-
tasat adjuk kozre a kovetkezd sorrendben:

Szell6zorendszeren keresztiil terjedhet a virus? Bizton-
sagban vagyok? (Aereco)

Magyar Epiiletgépészet, Online célszam, 2020/4. hé

Hogyan iizemeltessiik épiileteinket a koronavirus-jar-
vany idején? (Daikin)

A légkondicional6 rendszerek miikodése a jelenlegi
Covid 19 jarvany koriilményei kozott. (Schako)

Végiil bemutatjuk az AICARR protocollt a SARS-
CoV2-19 terjedés csokkentésére.
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REHVA

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

How to operate and use building services
in order to prevent the spread of the
coronavirus disease (COVID-19) virus
(SARS-CoV-2) in workplaces

Introduction

In this document REHVA summarizes advice on the operation
and use of building services in areas with a coronavirus disease
(COVID-19) outbreak, in order to prevent the spread of
COVID-19 depending on HVAC or plumbing systems related
factors. Please read the advice below as interim guidance;
the document may be complemented with new evidence and
information when it becomes available.

The suggestions below are meant as an addition to the general
guidance for employers and building owners that is presented
in the WHO document ‘Getting workplaces ready for
COVID-19’. The text below is intended primarily for HVAC
professionals and facility managers, but may be useful for e.g.
occupational and public health specialists.

In the following the building related precautions are covered
and some common overreactions are explained. The scope
is limited to commercial and public buildings (e.g. offices,
schools, shopping areas, sport premises etc.) where only
occasional occupancy of infected persons is expected; hospital
and healthcare facilities (usually with a larger concentration
of infected people) are excluded.

Disclaimer:

This REHVA document is based on best available evidence
and knowledge, but in many aspects’ corona virus (SARS-
CoV-2) information is so limited or not existing that
previous SARS-CoV-1 evidence! has been utilized for best
practice recommendations. REHVA excludes any liability
for any direct, indirect, incidental damages or any other
damages that would result from, or be connected with the
use of the information presented in this document.

! In the last two decades we are confronted with three
coronavirus disease outbreaks: (i) SARS in 2003-2004 (SARS-
CoV-1), (ii) MERS in 2012 (MERS-CoV) and Covid-19 in
2019-2020 (SARS-CoV-2). In the present document our focus
is on the last aspect of SARS-CoV-2 transmission. When it is
referred to the SARS outbreak in 2003-2004 we will use the
name of SARS-CoV-1 virus at that time.

REHVA COVID-19 guidance document,
March 17, 2020

(updates will follow as necessary)

Transmission routes

Important for every epidemic are the transmission routes of
the infectious agent. In relation to COVID-19 the standard
assumption is that the following two transmission routes are
dominant: via large droplets (droplets/particles emitted when
sneezing or coughing or talking) and via surface (fomite)
contact (hand-hand, hand-surface etc.). A third transmission
route that is gaining more attention from the scientific
community is the faecal-oral route.

The faecal-oral transmission route for SARS-CoV-2 infections
is implicitly recognized by WHO, see their latest technical
briefing of March 2, 2020. In this document they propose
as precautionary measure to flush toilets with closed lid.
Additionally, they suggest avoiding dried-out drains in floors
and other sanitary devices by regularly adding water (every
3 weeks depending on climate) so that the water seal works
properly. This is in line with an observation during the SARS
2003-2004 outbreak: open connections with sewage systems
appeared to be a transmission route in an apartment building
in Hong Kong (Amoy Garden). It is known that flushing toilets
are creating plumes containing droplets and droplet residue
when toilets are flushed with open lids. And we know that
SARS-CoV-2 viruses have been detected in stool samples
(reported in recent scientific papers and by the Chinese
authorities). In addition, a comparable incident was recently
reported in an apartment complex (Mei House). Therefore, the
conclusion is that the faecal-oral transmission routes can’t be
excluded as transmission route.

Via air there are two exposure mechanisms:

1.Close contact transmission through large droplets (>10
microns), which are released and fall to surfaces not further
than about 1-2 m from the infected person. Droplets are
formed from coughing and sneezing (sneezing forms many
more particles typically). Most of these large droplets
fall on nearby surfaces and objects — such as desks and
tables. People could catch the infection by touching those
contaminated surfaces or objects; and then touching their
eyes, nose or mouth. If people are standing within 1-2 meter
of an infected person, they can catch it directly by breathing
in droplets sneezed or coughed out or exhaled by them.

2.Close contact transmission through small particles (<5
microns), which may stay airborne for hours and can be
transported long distances. These are also generated by
coughing and sneezing and talking. Small particles (droplet
nuclei or residue) form from droplets which evaporate
(usually within milliseconds) and desiccate. The size of a
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Figure 1. WHO reported exposure mechanisms of COVID-19 SARS-CoV-2 droplets (dark blue colour). Light blue
colour: airborne mechanism that is known from SARS-CoV-1 and other flu, currently there is no reported evidence
specifically for SARS-CoV-2 (figure: courtesy Francesco Franchimon)

coronavirus particle is 80-160 nanometre? and it remains
active at common indoor conditions up to 3 hours in indoor
air and 2-3 days on room surfaces (unless there is specific
cleaning). Such small virus particles stay airborne and can
travel long distances carried by airflows in the rooms or
in the extract air ducts of ventilation systems. Airborne
transmission has caused infections of SARS-CoV-1 in the
past; currently there is no reported evidence yet specifically
for Corona disease (COVID-19) infection via this route.
There is also no reported data or studies to rule out the
possibility of the airborne-particle route. One indication
for this: Corona virus SARS-CoV-2 has been isolated from
swabs taken from exhaust vents in rooms occupied by
infected patients. This mechanism implies that keeping 1-2
m distance from infected persons might not be enough and
increasing the ventilation is useful because of removal of
more particles.

With SARS-CoV-2 the airborne route — infection through
exposure to droplet nuclei particles — has not been
demonstrated but may exist when certain conditions are met
(i.e. opportunistic airborne) according to China National
Health Commission (unpublished result).

Conclusion in relation to the airborne transmission
route:

At this date we need all efforts to manage this pandemic from
all fronts. Therefore REHVA proposes, especially in ‘hot spot’

2 1 nanometre = 0.001 micron
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areas to use the ALARA principle (As Low As Reasonably
Achievable) and to take a set of measures that help to also
control the airborne route in buildings (apart from standard
hygiene measures as recommended by WHO, see the ‘Getting
workplaces ready for COVID-19’ document).

Practical recommendations for building
services operation

Increase air supply and exhaust ventilation

In buildings with mechanical ventilation systems extended
operation times are recommended. Change the clock times of
system timers to start ventilation a couple of hours earlier and
switch off later than usual. Better solution is even to keep the
ventilation on 24/7, possibly with lowered (but not switched
off) ventilation rates when people are absent. Considering
a springtime with small heating and cooling needs, the
recommendations above have limited energy penalties, while
they help to remove virus particles out of the building and to
remove released virus particles from surfaces.

The general advice is to supply as much outside air as
reasonably possible. The key aspect is the amount of fresh
air supplied per person. If, due to smart working utilization,
the number of employees is reduced, do not concentrate the
remaining employees in smaller areas but maintain or enlarge
the spacing among them in order to foster the ventilation
cleaning effect.

Exhaust ventilation systems of toilets should always be
kept on 24/7, and make sure that under-pressure is created,
especially to avoid the faecal-oral transmission.
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Use more window airing

General recommendation is to stay away from crowded and
poorly ventilated spaces. In buildings without mechanical
ventilation systems it is recommended to actively use operable
windows (much more than normally, even when this causes
some thermal discomfort). Window airing then is the only way
to boost air exchange rates. One could open windows for 15
min or so when entering the room (especially when the room
was occupied by others beforehand). Also, in buildings with
mechanical ventilation, window airing can be used to further
boost ventilation.

Open windows in toilets with passive stack or mechanical
exhaust systems may cause a contaminated airflow from
the toilet to other rooms, implying that ventilation begins to
work in reverse direction. Open toilet windows then should
be avoided. If there is no adequate exhaust ventilation from
toilets and window airing in toilets cannot be avoided, it is
important to keep windows open also in other spaces in order
to achieve cross flows throughout the building.

Humidification and air-conditioning have no practical
effect

Transmission of some viruses in buildings can be limited by
changing air temperatures and humidity levels. In the case of
COVID-19 this is unfortunately not an option as the SARS-
CoV-2 virus is quite resistant to environmental changes and
is susceptible only for a very high relative humidity above
80% and a temperature above 30 °C, which are not attainable
and acceptable in buildings for other reasons (e.g. thermal
comfort).

Small droplets under interest (0.5 — 10 micron) will evaporate
fast under any relative humidity (RH) level. Nasal systems
and mucous membranes are more sensitive to infections at
very low RH of 10-20%, and this is the reason for which
some humidification in winter is sometimes suggested (up to
a level of about 30%). This indirect need for humidification
in the COVID-19 case is not relevant however given the
incoming climatic conditions (from March onwards we expect
indoor RH higher than 30% in all European climates without
humidification).

Thus, there is no need to change humidification systems’
setpoints. Considering the springtime that is about to start,
these systems should not be in operation anyhow.

Heating and cooling systems can be operated normally as
there are no direct implications on COVID-19 spread. Usually,
any adjustment of setpoints for heating or cooling systems is
not needed.

Safe use of heat recovery sections
Under certain conditions virus particles in extract air can

re-enter the building. Heat recovery devices may carry over
virus attached to particles from the exhaust air side to the

supply air side via leaks. In rotary heat exchangers (including
enthalpy wheels) particles deposit on the return air side of the
heat exchanger surface after which they might be resuspended
when heat exchanger turns to the supply air side. Therefore,
it is recommended to (temporarily) turn off rotary heat
exchangers during SARS-CoV-2 episodes.

If leaks are suspected in the heat recovery sections, pressure
adjustment or bypassing can be an option in order to avoid a
situation where higher pressure on extract side will cause air
leakages to supply side.

Virus particle transmission via heat recovery devices is not
an issue when a HVAC system is equipped with a twin coil
unit or another heat recovery device that guarantees 100% air
separation between return and supply side.

No use of recirculation

Virus particles in return ducts can also re-enter a building when
centralized air handling units are equipped with recirculation
sectors. It is recommended to avoid central recirculation
during SARS-CoV-2 episodes: close the recirculation dampers
(via the Building Management System or manually). In case
this leads to problems with cooling or heating capacity, this
has to be accepted because it is more important to prevent
contamination and protect public health than to guarantee
thermal comfort.

Sometimes air handling units and recirculation sections are
equipped with return air filters. This should not be a reason to
keep recirculation dampers open as these filters normally do
not filter out particles with viruses effectively since they have
standard efficiencies and not HEPA efficiencies.

When possible, decentralized systems such as fan coil units
that use local recirculation, also should be turned off to avoid
resuspension of virus particles at room level (esp. when rooms
are used normally by more than one occupant). Fan coil units
have coarse filters which practically do not filter out particles
with viruses. If not possible to turn off, these units are to be
included into cleaning campaigns, because they might collect
particles as any other surface in the room.

Duct cleaning has no practical effect

There have been overreactive statements recommending
to clean ventilation ducts in order to avoid SARS-CoV-2
transmission via ventilation systems. Duct cleaning is
not effective against room-to-room infection because the
ventilation system is not a contamination source if above
guidance about heat recovery and recirculation is followed.
Viruses attached to small particles will not deposit easily in
ventilation ducts and normally will be carried out by the air
flow anyhow. Therefore, no changes are needed to normal duct
cleaning and maintenance procedures. Much more important is
to increase fresh air supply, avoid recirculation of air according
to the recommendations above.

Magyar Epiiletgépészet, Online célszam, 2020/4. hé
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Change of outdoor air filters is not necessary

In COVID-19 context, it has been asked should the filters to be
replaced and what is the protection effect in very rare occasions
of outdoor virus contamination, for instance if air exhausts are
close to air intakes. Modern ventilation systems (air handling
units) are equipped with fine outdoor air filters right after the
outdoor air intake (filter class F7 or F83 or ISO ePM1) which
filtrate well particulate matter from outdoor air. The size of
a coronavirus particle of 80-160 nm (PMO0.1) is smaller than
the capture area of FS8 filters (capture efficiency 65-90% for
PM1), but many of such small particles will settle on fibres of
the filter by diffusion mechanism. SARS-CoV-2 particles also
aggregate with larger particles which are already within the
capture area of filters. This implies that in rare cases of virus
contaminated outdoor air, fine outdoor air filters provide a
reasonable protection for a low concentration and occasionally
spread viruses in outdoor air.

From the filter replacement perspective, normal maintenance
procedures can be used. Clogged filters are not a contamination
source in this context, but they reduce supply airflow which
has a negative effect on indoor contaminations itself. Thus,
filters must be replaced according to normal procedure when
pressure or time limits are exceeded, or according to scheduled
maintenance. In conclusion, we do not recommend changing
existing outdoor air filters and replace them with other type
of filters nor do we recommend changing them sooner than
normal.

Room air cleaners can be useful in specific situations

Room air cleaners remove effectively particles from air
which provides a similar effect compared to ventilation. To
be effective, air cleaners need to have at least HEPA filter
efficiency. Unfortunately, most of attractively priced room air
cleaners are not effective enough. Devices that use electrostatic
filtration principles (not the same as room ionizers!) often
work quite well too. Because the airflow through air cleaners
is limited, the floor area they can effectively serve is normally
quite small, typically less than 10 m?. If one decides to use
an air cleaner (again: increasing regular ventilation often is
much more efficient) it is recommended to locate the device
close to the breathing zone. Special UV cleaning equipment
to be installed for the supply air or room air treatment is also
effective as killing bacteria and viruses but this is normally
only a suitable solution for the equipment for health care
facilities.

3 An outdated filter classification of EN779:2012 which is
replaced by EN ISO 16890-1:2016, Air filters for general
ventilation - Part 1: Technical specifications, requirements and
classification system based upon particulate matter efficiency
(ePM).
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Toilet lid use instructions

If toilet seats are equipped with lids it is recommended to flush
the toilets with closed lids in order to minimize the release of
droplets and droplet residues from plumes in the air.

It is important that water seals work all time. Therefore,
organise that building occupants are instructed to use the lids.

Feedback

If you are specialist in the issues addressed in this document
and you have remarks or suggestions for improvements,
feel free to contact us via info@rehva.eu. Please mention
‘COVID-19 interim document’ as subject when you email us.
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How to operate and use building services
in order to prevent the spread of the
coronavirus disease (COVID-19) virus
(SARS-CoV-2) in workplaces

Introduction

In this document REHVA summarizes advice on the operation
and use of building services in areas with a coronavirus disease
(COVID-19) outbreak, in order to prevent the spread of
COVID-19 depending on HVAC or plumbing systems related
factors. Please read the advice below as inferim guidance;
the document may be complemented with new evidence and
information when it becomes available.

The suggestions below are meant as an addition to the
general guidance for employers and building owners that is
presented in the WHO document ‘Getting workplaces ready
for COVID-19’. The text below is intended primarily for
HVAC professionals and facility managers, but may be useful
for e.g. occupational and public health specialists.

In the following the building related precautions are covered
and some common overreactions are explained. The scope
is limited to commercial and public buildings (e.g. offices,
schools, shopping areas, sport premises etc.) where only
occasional occupancy of infected persons is expected; hospital
and healthcare facilities (usually with a larger concentration
of infected people) are excluded.

The guidance is focused to temporary, easy-to-organize
measures that can be implemented in existing buildings
which are still in use with normal occupancy rates. The advice
is meant for a short period depending on how long local
outbreaks last.

Disclaimer:

This REHVA document is based on best available evidence
and knowledge, but in many aspects’ corona virus (SARS-
CoV-2) information is so limited or not existing that
previous SARS-CoV-1 evidence! has been utilized for best
practice recommendations. REHVA excludes any liability
for any direct, indirect, incidental damages or any other
damages that would result from, or be connected with the
use of the information presented in this document.

! In the last two decades we are confronted with three
coronavirus disease outbreaks: (i) SARS in 2003-2004 (SARS-
CoV-1), (ii) MERS in 2012 (MERS-CoV) and Covid-19 in
2019-2020 (SARS-CoV-2). In the present document our focus
is on the last aspect of SARS-CoV-2 transmission. When it is
referred to the SARS outbreak in 2003-2004 we will use the
name of SARS-CoV-1 virus at that time.

REHVA COVID-19 guidance document,
April 3, 2020

(this document updates March 17 version,
updates will follow as necessary)

Transmission routes

Important for every epidemic are the transmission routes of
the infectious agent. In relation to COVID-19 the standard
assumption is that the following two transmission routes are
dominant: via large droplets (droplets/particles emitted when
sneezing or coughing or talking) and via surface (fomite)
contact (hand-hand, hand-surface etc.). A third transmission
route that is gaining more attention from the scientific
community is the faecal-oral route.

The faecal-oral transmission route for SARS-CoV-2 infections
is implicitly recognized by WHO, see their latest technical
briefing of March 2, 2020, In this document they propose
as precautionary measure to flush toilets with closed lid.
Additionally, they suggest avoiding dried-out drains in
floors and other sanitary devices by regularly adding water
(every 3 weeks depending on climate) so that the water seal
works properly. This is in line with an observation during the
SARS 2002-2003 outbreak: open connections with sewage
systems appeared to be a transmission route in an apartment
building in Hong Kong (Amoy Garden)'’. It is known that
flushing toilets are creating plumes containing droplets and
droplet residue when toilets are flushed with open lids. And
we know that SARS-CoV-2 viruses have been detected in
stool samples (reported in recent scientific papers and by the
Chinese authorities) =¥, In addition, a comparable incident
was recently reported in an apartment complex (Mei House).
Therefore, the conclusion is that the faecal-oral transmission
routes can’t be excluded as transmission route.

Via air there are two exposure mechanisms"Vi:

1.Close contact transmission through large droplets (>10
microns), which are released and fall to surfaces not further
than about 1-2 m from the infected person. Droplets are
formed from coughing and sneezing (sneezing forms many
more particles typically). Most of these large droplets
fall on nearby surfaces and objects — such as desks and
tables. People could catch the infection by touching those
contaminated surfaces or objects; and then touching their
eyes, nose or mouth. If people are standing within 1-2 meter
of an infected person, they can catch it directly by breathing
in droplets sneezed or coughed out or exhaled by them.

2. Airborne transmission through small particles (< 5 microns),
which may stay airborne for hours and can be transported
long distances. These are also generated by coughing and
sneezing and talking. Small particles (droplet nuclei or
residue) form from droplets which evaporate (10 microns
droplets evaporate in 0.2 s) and desiccate. The size of a
coronavirus particle is 80-160 nanometre>"iil and it remains
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Figure 1. WHO reported exposure mechanisms of COVID-19 SARS-CoV-2 droplets (dark blue colour). Light blue
colour: airborne mechanism that is known from SARS-CoV-1 and other flu, currently there is no reported evidence
specifically for SARS-CoV-2 (figure: courtesy Francesco Franchimon)

active for many hours or couple of days (unless there is
specific cleaning)***, SARS-CoV-2 remains active up to 3
hours in indoor air and 2-3 days on room surfaces at common
indoor conditions*. Such small virus particles stay airborne
and can travel long distances carried by airflows in the rooms
or in the extract air ducts of ventilation systems. Airborne
transmission has caused infections of SARS-CoV-1 in the
past¥ixiv For Corona disease (COVID-19) it is likely but
not yet documented. There is also no reported data or studies
to rule out the possibility of the airborne-particle route. One
indication for this: Corona virus SARS-CoV-2 has been
isolated from swabs taken from exhaust vents in rooms
occupied by infected patients. This mechanism implies that
keeping 1-2 m distance from infected persons might not be
enough and increasing the ventilation is useful because of
removal of more particles?.

With SARS-CoV-2 the airborne route — infection through
exposure to droplet nuclei particles — has currently
acknowledged by WHO for hospital procedures and indirectly
through the guidance to increase ventilation®. It may exist
when certain conditions are met (i.e. opportunistic airborne)
according to China national Health Commission (unpublished
result). Airborne transmission can be possible according
to Japanese authority under certain circumstances, such
as when talking to many people at a short distance in an
enclosed space, there is a risk of spreading the infection even

2 1 nanometre = 0.001 micron .
3 Personal respiratory protection measures such as respirators
and solid visors are out of the scope of this document.
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without coughing or sneezing*"i, Latest study**!! concluded
that aerosol transmission is plausible, as the virus can remain
viable in aerosols for multiple hours. Another recent study**1ii
that analysed superspreading events showed that closed
environments with minimal ventilation strongly contributed to
a characteristically high number of secondary infections. The
manuscript draft discussing airborne transmission concludes
that evidence is emerging indicating that SARS-CoV-2 is also
transmitted via airborne particles**.

Conclusion in relation to the airborne transmission
route:

At this date we need all efforts to manage this pandemic from
all fronts. Therefore REHVA proposes, especially in ‘hot spot’
areas to use the ALARA principle (As Low As Reasonably
Achievable) and to take a set of measures that help to also
control the airborne route in buildings (apart from standard
hygiene measures as recommended by WHO, see the ‘Getting
workplaces ready for COVID-19’ document).

Practical recommendations for building
services operation

Increase air supply and exhaust ventilation

In buildings with mechanical ventilation systems extended
operation times are recommended. Change the clock times of
system timers to start ventilation at nominal speed at least 2
hours before the building usage time and switch to lower speed
2 hours after the building usage time. In demand-controlled
ventilation systems change CO, setpoint to lower, 400 ppm
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value, in order to assure the operation at nominal speed. Keep
the ventilation on 24/7, with lowered (but not switched off)
ventilation rates when people are absent. In buildings that have
been vacated due to the pandemic (some offices or educational
buildings) it is not recommended to switch ventilation off,
but to operate continuously at reduced speed. Considering
a springtime with small heating and cooling needs, the
recommendations above have limited energy penalties, while
they help to remove virus particles out of the building and to
remove released virus particles from surfaces.

The general advice is to supply as much outside air as
reasonably possible. The key aspect is the amount of fresh
air supplied per person. If, due to smart working utilization,
the number of employees is reduced, do not concentrate the
remaining employees in smaller areas but maintain or enlarge
the social distancing (min physical distance 2-3 m between
persons) among them in order to foster the ventilation cleaning
effect.

Exhaust ventilation systems of toilets should always be
kept on 24/7, and make sure that under-pressure is created,
especially to avoid the faecal-oral transmission.

Use more window airing

General recommendation is to stay away from crowded and
poorly ventilated spaces. In buildings without mechanical
ventilation systems it is recommended to actively use operable
windows (much more than normally, even when this causes
some thermal discomfort). Window airing then is the only way
to boost air exchange rates. One could open windows for 15
min or so when entering the room (especially when the room
was occupied by others beforehand). Also, in buildings with
mechanical ventilation, window airing can be used to further
boost ventilation.

Open windows in toilets with passive stack or mechanical
exhaust systems may cause a contaminated airflow from
the toilet to other rooms, implying that ventilation begins to
work in reverse direction. Open toilet windows then should
be avoided. If there is no adequate exhaust ventilation from
toilets and window airing in toilets cannot be avoided, it is
important to keep windows open also in other spaces in order
to achieve cross flows throughout the building.

Humidification and air-conditioning have no practical
effect

Relative humidity (RH) and temperature contribute to virus
transmission indoors affecting virus viability, droplet nuclei
forming and susceptibility of occupants’ mucous membranes.
Transmission of some viruses in buildings can be limited
by changing air temperatures and humidity levels. In the
case of COVID-19 this is unfortunately not an option as
coronaviruses are quite resistant to environmental changes
and are susceptible only for a very high relative humidity
above 80% and a temperature above 30 °C**X, which are not
attainable and acceptable in buildings for other reasons (e.g.
thermal comfort and microbial growth). SARS-CoV-2 has been
found highly stable for 14 days at 4 °C; 37 °C for one day and
56 °C for 30 minutes were needed to inactivate the virus**.

SARS-CoV-2 stability (viability) has been tested at typical
indoor temperature of 21-23 °C and RH of 65% with very high
virus stability at this RH**!, Together with previous evidence
on MERS-CoV it is well documented that humidification up to
65% may have very limited or no effect on stability of SARS-
CoV-2 virus. Therefore, the evidence does not support that
moderate humidity (RH 40-60%) will be beneficial in reducing
viability of SARS-CoV-2, thus the humidification is NOT a
method to reduce the viability of SARS-CoV-2.

Small droplets under interest (0.5 — 10 micron) will
evaporate fast under any relative humidity (RH) level*ii,
Nasal systems and mucous membranes are more sensitive to
infections at very low RH of 10-20%*i*x1V and this is the
reason for which some humidification in winter is sometimes
suggested (to levels of 20-30%). This indirect need for
humidification in winter in the COVID-19 case is not relevant
however given the incoming climatic conditions (from March
onwards we expect indoor RH higher than 30% in all European
climates without humidification).

Thus, in buildings equipped with centralized humidification,
there is no need to change humidification systems’ setpoints
(usually 25 or 30%**"). Considering the springtime that is
about to start, these systems should not be in operation anyhow.
Heating and cooling systems can be operated normally as there
are no direct implications on COVID-19 spread. Usually, any
adjustment of setpoints for heating or cooling systems is not
needed.

Safe use of heat recovery sections

Under certain conditions virus particles in extract air can
re-enter the building. Heat recovery devices may carry
over virus attached to particles from the exhaust air side
to the supply air side via leaks. Regenerative air to air heat
exchangers (i.e. rotors, called also enthalpy wheels) may be
sensitive for considerable leaks in the case of poor design and
maintenance. 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 being in
the range of 1-2%. For existing systems, the leakage should be
below 5%, and has to be compensated with increase of outdoor
air ventilation according to EN 16798-3:2017. However, many
rotary heat exchangers may not be properly installed. The most
common fault is that the fans have been mounted in such a way
that higher pressure on the exhaust air side is created. This will
cause leakage from extract air into the supply air. The degree of
uncontrolled transfer of polluted extract air can in these cases
be of the order of 20%**", that is not acceptable.

It is shown that rotary heat exchangers, which are properly
constructed, installed and maintained, have almost zero trans-
fer of particle-bound pollutants (including air-borne bacteria,
viruses and fungi), but the transfer is limited to gaseous pol-
lutants such as tobacco smoke and other smells*Vii, Thus, the-
re is no evidence that virus-bearing particles starting from 0.1
micron would be an object of carry over leakage. Because the
leakage rate does not depend on the rotation speed of rotor, it
is not needed to switch rotors off. Normal operation of rotors
makes it easier to keep ventilation rates higher.
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It is known that the carry-over leakage is highest at low airflow,
thus higher ventilation rates are recommended.

Ifleaks are suspected in the heat recovery sections, pressure
adjustment or bypassing (some systems may be equipped
with bypass) can be an option in order to avoid a situation
where higher pressure on extract side will cause air leakages
to supply side. Pressure differences can be corrected by
dampers or by other reasonable arrangements. In conclusion,
we recommend to inspect the heat recovery equipment
including the pressure difference measurement. To be on the
safe side, the maintenance personnel should follow standard
safety procedures of dusty work, including wearing gloves
and respiratory protection.

Virus particle transmission via heat recovery devices is not
an issue when a HVAC system is equipped with a twin coil
unit or another heat recovery device that guarantees 100% air
separation between return and supply sidexxviii.

No use of recirculation

Virus particles in return ducts can also re-enter a building when
centralized air handling units are equipped with recirculation
sectors. It is recommended to avoid central recirculation
during SARS-CoV-2 episodes: close the recirculation dampers
(via the Building Management System or manually). In case
this leads to problems with cooling or heating capacity, this
has to be accepted because it is more important to prevent
contamination and protect public health than to guarantee
thermal comfort.

Sometimes air handling units and recirculation sections are
equipped with return air filters. This should not be a reason to
keep recirculation dampers open as these filters normally do
not filter out particles with viruses effectively since they have
standard efficiencies (F4/F5 or ISO coarse/ePM10 filter class)
xxix and not HEPA efficiencies.

Some systems (fan coil and induction units) work with local
(room level) circulation. If possible (no significant cooling
need) these units are recommended to be turned off to avoid
resuspension of virus particles at room level (esp. when rooms
are used normally by more than one occupant). Fan coil units
have coarse filters which practically do not filter small particles
but still might collect particles.

On the fan coil heat exchanger surface, it is possible to
inactivate the virus by heating up fan coils to 60 °C during
one hour or 40 °C during one day.

If fan coils cannot be switched off; it is recommended that
their fans are operated continuously because the virus can
sediment in filters and resuspension boost can follow when
the fan is turned on. In continuous circulation operation virus
particles will be removed with exhaust ventilation.

Duct cleaning has no practical effect

There have been overreactive statements recommending
to clean ventilation ducts in order to avoid SARS-CoV-2
transmission via ventilation systems. Duct cleaning is
not effective against room-to-room infection because the
ventilation system is not a contamination source if above
guidance about heat recovery and recirculation is followed.
Viruses attached to small particles will not deposit easily in

Magyar Epiiletgépészet, Online célszam, 2020/4. hé

ventilation ducts and normally will be carried out by the air
flow anyhow***. Therefore, no changes are needed to normal
duct cleaning and maintenance procedures. Much more
important is to increase fresh air supply, avoid recirculation
of air according to the recommendations above.

Change of outdoor air filters is not necessary

In COVID-19 context, it has been asked should the filters
to be replaced and what is the protection effect in very rare
occasions of outdoor virus contamination, for instance if air
exhausts are close to air intakes. Modern ventilation systems
(air handling units) are equipped with fine outdoor air filters
right after the outdoor air intake (filter class F7 or F8* or
ISO ePM2.5 or ePM1) which filtrate well particulate matter
from outdoor air. The size of a naked coronavirus particle of
80-160 nm"i (PMO.1) is smaller than the capture area of F8
filters (capture efficiency 65-90% for PM1), but many of such
small particles will settle on fibres of the filter by diffusion
mechanism. SARS-CoV-2 particles also aggregate with larger
particles which are already within the capture area of filters.
This implies that in rare cases of virus contaminated outdoor
air, standard fine outdoor air filters provide a reasonable
protection for a low concentration and occasionally spread
viruses in outdoor air.

Heat recovery and recirculation sections are equipped with
less effective extract air filters (F4/F5 or ISO coarse/ePM10)
which aim is to protect equipment from dust. These filters do
not have to filter out small particles as virus particles will be
ventilated out by exhaust air (see also the recommendation not
to use recirculation under ‘no use of recirculation’).

From the filter replacement perspective, normal
maintenance procedures can be used. Clogged filters are not
a contamination source in this context, but they reduce supply
airflow which has a negative effect on indoor contaminations
itself. Thus, filters must be replaced according to normal
procedure when pressure or time limits are exceeded, or
according to scheduled maintenance. In conclusion, we do not
recommend changing existing outdoor air filters and replace
them with other type of filters nor do we recommend changing
them sooner than normal.

HVAC maintenance personnel could be at risk when filters
(especially extract air filters) are not changed in line with
standard safety procedures. To be on the safe side, always
assume that filters have active microbiological material on
them, including viable viruses. This is particularly important
in any building where there recently has been an infection.
Filters should be changed with the system turned off, while
wearing gloves, with respiratory protection, and disposed of
in a sealed bag.

4 An outdated filter classification of EN779:2012 which is
replaced by EN ISO 16890-1:2016, Air filters for general
ventilation — Part 1: Technical specifications, requirements and
classification system based upon particulate matter efficiency
(ePM).
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Room air cleaners can be useful in specific situations

Room air cleaners remove effectively particles from air
which provides a similar effect compared to ventilation. To
be effective, air cleaners need to have at least HEPA filter
efficiency. Unfortunately, most of attractively priced room air
cleaners are not effective enough. Devices that use electrostatic
filtration principles (not the same as room ionizers!) often
work quite well too. Because the airflow through air cleaners
is limited, the floor area they can effectively serve is normally
quite small, typically less than 10 m?. If one decides to use
an air cleaner (again: increasing regular ventilation often is
much more efficient) it is recommended to locate the device
close to the breathing zone. Special UV cleaning equipment
to be installed for the supply air or room air treatment is also
effective as killing bacteria and viruses but this is normally
only a suitable solution for the equipment for health care
facilities.

Toilet lid use instructions

If toilet seats are equipped with lids it is recommended to flush
the toilets with closed lids in order to minimize the release of
droplets and droplet residues from plumes in the air®*\i, It is
important that water seals work all time'l. Therefore, organise
that building occupants are instructed to use the lids.

Summary of practical measures for
building services operation

1. Secure ventilation of spaces with outdoor air

2. Switch ventilation to nominal speed at least 2 hours before
the building usage time and switch to lower speed 2 hours
after the building usage time

3. Atnights and weekends, do not switch ventilation off, but
keep systems running at lower speed

4. Ensure regular airing with windows (even in mechanically
ventilated buildings)

5. Keep toilet ventilation 24/7 in operation

6. Avoid open windows in toilets to assure the right direction
of ventilation

7. Instruct building occupants to flush toilets with closed lid

8. Switch air handling units with recirculation to 100%
outdoor air

9. Inspect heat recovery equipment to be sure that leakages
are under control

10. Switch fan coils either off or operate so that fans are
continuously on

11. Do not change heating, cooling and possible humidification
setpoints

12. Do not plan duct cleaning for this period

13. Replace central outdoor air and extract air filters as usually,
according to maintenance schedule

14. Regular filter replacement and maintenance works shall
be performed with common protective measures including
respiratory protection
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Szellozorendszeren

. keresztill terjedhet a virus?

Biztonsagban vagyok?

Terjedhet szell6z6 rendszeren keresztiil a
virus?

Mostanaban egyre tobbszor felmeriil a kérdés, hogy a virus
terjedhet-e a szell6zérendszeren keresztiil?

A jelenleg is zajlo koronavirus vilagjarvany miatt sokan dol-
goznak mar otthonaikbol, néhanyan még az irodajukbol. Egy
biztos, mindenki tudni szeretné, hogy az adott hely leveg6-
je, szennyezettsége mennyire befolyasolja a virus terjedését,
¢és terjedhet-e betegség egy légtechnikai rendszeren keresz-
tiil, barhol is legytlink, akar egy tarsashaz sokadik emeletén,
akar csaladi hazunkban vagy egy irodahazban tobbedmagunk-
kal. Ezért arra gondoltam, hogy roviden dsszefoglalom, hogy
milyen kapcsolatban lehet a légtechnika a virussal, és milyen
veszélyek leselkedhetnek rank.

A koronavirusrdl a virologusoknak is kevés még az isme-
rete. Az épiiletgépész szakembernek, €s a lakossagnak még
annal is kevesebb. Azt viszont tudjuk a szakmankban, hogy
hogyan miikddik a szelloztetérendszer, mire kell odafigyelni.
Ezt kérem figyelembe venni a lentebb leirtakkal kapcsolatban!

El6szor is: a Koronavirus

Mint minden virus, a koronavirus is szubmikroszkopikus bio-
logiai organizmus, nem sejtes szervezddési, és akar sulyos
akut 1égzdszervi szindromat, emberi 1égzdszervi betegséget is
okozhat. A virus cseppfertdzéssel terjedhet, amely akar a leve-
206bdl kozvetleniil, vagy barmilyen feliiletrdl a szervezetiinkbe
juthat. A levegében rovid ideig tudnak csak lebegni a cseppek,
viszont amint feliilettel talalkoznak, kénnyen megtapadhatnak,
¢és aktivak maradhatnak szokasos beltéri koriilmények mellett,
a leveg6ben akar 3 oran keresztiil, a felilleteken 2-3 napig is.
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A koronavirus és a szell6ztet6 rendszerek
kapcsolata

Eletiink amugy is jelentds részét zart terekben toltjiik, a
COVID-19 vilagjarvany kdvetkeztében még inkabb a négy fal
kozé szorulunk, akar csaladunkkal egyiitt is. Ebben az id6szak-
ban az épiileten beliil a levegd mindsége, szennyezettsége, igy
a szell6zés is fontos szerepet jatszik mindennapi életiinkben,
ezért a biztonsagunkra és egészségiinkre is nagy hatassal van
a kozvetlen kornyezetiinket koriilvevo levegd.

A tapasztalatok azt igazoljak, hogy a virusok nem terjed-
nek a szell6zérendszereken keresztiil, foleg, ha tisztan friss
levegos és folyamatos miikodési kozponti elszivasos rend-
szereket hasznalunk!

Egy ilyen rendszer a tarsashazi lakasoknal jellemzden ugy néz
ki, hogy a belséterti kiszolgalo helyiségekbdl (fiird6, konyha,
WC helyiségek) szivjuk el az elhasznalt leveg6t és a tetdsik
folott dobjuk ki a szabadba egy tetdventilator segitségével. A
friss leveg0 bevezetése, azaz a légutanpotlas az altalanos gya-
korlat szerint nyilaszarokba, kiils6 hatarolo feliiletbe beépi-
tett Iégbevezetd feliileteken és elemeken keresztiil biztositott.

Alakasok légtere depresszios, folyamatosan iizemel6 rend-
szerek esetén a virus egy masik lakasra valo atterjedésé-
nek a veszélye nem all fent.
A levegd vezetése, a légtér atoblitése, a friss levegd bejuta-
si pontjatol a levegd elvezetési pontjaig szigoruan egy irany-
ban torténik.

Meérések sora azt is bizonyitja, hogy a virusos idészak-
ban ndvelni kell a légesere intenzitasat. Ennek magyarazata,
ha tobb kiils6 levegdt vezetiink az épiiletekbe, eldsegitjiik a
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levegdben 1év0 szennyezdanyagok higitasat, ami csokkenti a
fert6zés kockazatat! Nyilvan ez esetben meg kell ndvelni az
¢épiiletbdl a levegd mennyiségének az elvezetését is.

Tovabba a virusrészecskék annyira kicsik, hogy nem {ile-
pednek ki a nagy sebességgel mozgo levegobdl a 1égesator-
nak falara, igy ez nem okoz problémat.

Ne felejtsiik el! Jol szigetelt épiiletek esetén kizarolag folya-
matos és szabalyozott szell6zési rendszer kiépitésével kom-
penzalhatjuk azt a hidnyt, amit az épiilet természetes filt-
raciéjanak megsziinése okoz!

Az ablaknyitasos szelldzéssel nem tudjuk fenntartani az
allando megfeleld légeserét, hideg idoben a hékomfort rom-
las és ezaltal az energiaveszteség jelentds lehet, emellett azon-
ban az id6szakonkénti atszelldztetés nyilvan azért segit a leve-
20 higitasaban.

A mar eleve szellztetdrendszerrel felszerelt épiiletekben,
de csak ezen berendezések idészakos miikodtetése esetén,
javasolt az tizemid6t meghosszabbitani, kitolni. Az optima-
lis megoldas az, ha az igény szerint miikddo szellzorendszer
épiil be, ahol a hét 7 napjan a nap 24 6rajaban miikddne a rend-
szer valtozo intenzitassal.

Ezenkiviil fiiggetlentil att6l, hogy alland6 (VAC) vagy val-
toz6 aramlassal (VAV) szelldztetd rendszerek iizemelnek, a
légaramlas novelésével kell mikddtetni. Kiilondsen a VAV
rendszereknél tanacsos novelni a minimalis légaramot az iire-
sedési periddusokban annak érdekében, hogy az épiilet tény-
leg ,,megtisztuljon”.

Recirkulacioés rendszerek

Vannak olyan épiiletek, ahol recirkulacios rendszer dolgozik,
azaz van visszakeverés a légtechnikaban. Féleg a nagyobb
irodaépiiletek, vagy csarnok jellegii 1étesitmények esetében
hasznalt megoldas. (Az ilyen rendszerek elénye példaul az
¢jszakai energiatakaré¢kos tizemmodd lehetéségében mutat-
kozik meg.) Feltételezhetd, hogy az ilyen rendszer novelheti
a fertdzés kockazatat. Ezért ajanlott keriilni a kozpontositott
recirkulacié alkalmazasat ebben az idészakban. Erre megol-
das a visszakeverd ag teljes zarasa!

Fontos az is, hogy megakadalyozzuk a , kiils6 recirkulacié”
lehetséges kockazatat. Ez azt jelenti, hogy az épiiletbdl elszi-
vott levegd kidobasi pontjat messze helyezziik el a friss levegd
bevezetési ponttol, figyelembe véve az uralkodoé szél iranyat.

Hévisszanyer6s berendezések alkalmaza-
sa a légtechnikaban

Energiamegtakaritas szempontjabdl kézenfekvonek tiinik a
legtdbb esetben a hdvisszanyerds berendezések alkalmaza-
sa. Itt tigyelni kell, hogy semmiképpen ne forduljon eld az
elszivott levego érintkezése a bejovo levegdvel, csak a hoa-
tadas torténhet meg, hogy kizarjuk a fertdzés lehetdségét. Erre
nyujt megoldast az otthonokban és akar irodakban is a leme-
zes hdcserélovel szerelt hdvisszanyerds berendezés. Ez eset-
ben a szabalyozott 1égpdtlas és elvezetés is befiivo ventila-
tor segitségével torténik. A befujt levegd tisztan frisslevegds,
elémelegitése az elszivott, hasznalt meleg levegd hétartal-
maval egy lemezes hévisszanyerén keresztiil torténik. Mivel
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levegd visszakeverés nincsen, folyamatos lizem esetén csa-
ladi hazakban és tarsashazi lakasokban (féképpen az egymas
folotti lakasok), irodakban az ,,atfert6z6dés” veszélye nem all
fenn. A forgodobos ¢s bizonyos entalpia hdcseréldk alkalma-
zasa nem javasolt.

A paratartalom

A legujabb mérések azt igazoljak, hogy az épiiletekben 1évo
relativ paratartalom nincs hatassal a Covid-19 virus stabili-
tasara. Csak nagyon magas paratartalom (75-80%) és magas
hémérsékleten lehet a virust instabilla tenni, amely egy nor-
mal — emberi tartozkodasra alkalmas — épiilet esetében szin-
te megvaldsithatatlan.

Amugy a testiink altalanos ellenallo képességének maxi-
muma és egy éplileten beliili relativ paratartalom idealis szint-
je 40 és 60 szazalék kozott mozog.

A leveg6 sziirése

Barmely sziird, amely eltavolitja a részecskéket a levegobdl,
re hatékony a sziiré ahhoz, hogy jelentds hatast gyakoroljon
a terjedésére. A virus atlagos mérete 0,002 — 0,05 um tarto-
manyban mozog, amire az uj ISO 16890 szabvany sziiroszta-
lyozas szerint, a legnagyobb biztonsagot ennek megfelelden
az ePM1 80% tipusu HEPA sziir6k adjak. Ezek inkabb altala-
ban orvosi miitokben hasznalatos finom sziirok.

A virus ¢és baktériumol6 ultraibolya besugarzas (UVGI)
szintén alkalmazhatd. Az erds ultraibolya sugarzas inaktival-
ja amikroorganizmusokat és hozzajarulhat a levegé ¢és a felii-
letek biztonsagahoz és higiénidjahoz.

Osszefoglalva: mit tehetiink a j6 levegé biztositasa és
a virus terjedésének megakadalyozasa érdekében zart
terekben?
 Tisztan friss levegés és folyamatos miikodési kozponti
elszivasos rendszereket hasznaljunk.
* Noveljiik a szell6zés intenzitasat, igy elésegitve a leve-
gdben 1évo szennyezok higitasat.
* Ne legyen recirkulacio-visszakeverés a szellozési
rendszerben.
A szlir6k megsziirhetnek néhany virust, de csak a HEPA
szlir6k a leghatékonyabbak.

Eddig egyetlen tanulmany sem bizonyitotta, hogy a szell6z-
tetd rendszerek hozzajarulnanak a betegségek és virusok ter-
jesztéséhez, sot. Ezért a levegot , tisztitoszerként™ felhasznalva
¢s a lehetséges kockazatok csokkentése érdekében tovabbra is
a szelldztetést kell alkalmazni a betegségek, fertézések meg-
elézésére zart terekben.

A jelenlegi jarvanyiigyi helyzet arra is ébresszen ra ben-
niinket, hogy virusveszélyes idészakban a tiszta, friss leve-
g0 utanpotlasa csokkenti a virusfertézés kockazatat beltér-
ben. Ezaltal a tovabbfert6zés kockazatanak csokkentése
szempontjabol is fontos a megfelel6 szell6zés kialakitasa.

Kiraly Tamas okl. gépészmérnok
MEgKSZ elndkségi tag, cégvezetd, Aereco Légtechnika Kft.
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Hogy lizemeltessiik éplleteinket a

koronavirus-jarvany idején?

A COVID-19 vilagjarvanyra reagalva a REHVA — az
Euroépai Epiiletgépész Egyesiiletek Szovetsége — kiadott
egy utmutatdt arra vonatkozéan, hogy az épiiletgépészeti
rendszerek elemeit hogyan lehet minél biztonsagosabban
miikodtetni a jarvany alatt. Bar nagyon sok kozosségi, illet-
ve irodaépiilet kiiiriilt a #maradjotthon felhivas hatasara,
az épiiletiizemeltetési javaslatok nem vesztik érvényiiket
akkor sem, amikor a jarvany mar lecsengé agba keriil. A
Daikin csapata a legfontosabb ajanlasok kiemelésével és az
iranymutatas terjesztésével szeretne hozzajarulni az épi-
tett kornyezet biztonsagosabb hasznalatahoz.

Elsédlegesen az épiiletgépész szakmaban tevékenykedd szak-
embereknek ¢€s a létesitményiizemeltetéknek szant hatoldalas
dokumentum f6ként a kereskedelmi és kozépiiletek — irodak,
iskolak, bevasarlo kdzpontok, sportlétesitmények — tizemel-
tetdit célozza, ahol a fert6zott személyek csak alkalmilag for-
dulnak meg. A korhazi és egészségligyi intézmények szama-
ra mas szabalyok érvényesek.

A REHVA-iranymutatasban elszor egy bevezetd talalhato a
virusok terjedésének modjarol. A dokumentum masodik fele
egy sor nagyon hasznos javaslatot tartalmaz az épiiletek tize-
meltetdi szamara, a beltéri kdrnyezetet érintd szennyezddés
kockazatanak csokkentése érdekében. Ezek koziil kiemeltiink
néhany fontos tanacsot:

Novelje a befuvas és elszivas légmennyiségét

* Hosszabb iizemeltetési id6 ajanlott, a legjobb megol-
das, ha a szell6zést a hét minden napjan, 24 6ran keresz-
tiil miikodtetik.

* A mosdok és vizesblokkok szelldzését mindenképpen egész
nap, a hét minden napjan fenn kell tartani.

* Minél tobb kiils6 levegd bearamlasat sziikséges biztositani.

* Az egy fore jutod légmennyiség novelése javasolt, akar
a bent tartozkodo alkalmazottak szamanak csdkkentése
réveén is.

* Ha nincs gépi szell6zés, akkor szelloztessen napja-
ban tobbszor

* Gyakori ablaknyitas javasolt, még akkor is, ha ezzel tobb
hiivos levegd aramlik be és a hékomfort romlik.

» Fontos a keresztlégaramlas biztositasa is, az alapos atszel-
16ztetés érdekében.

A REHVA-iranymutatas leszogezi, hogy a parasitas és a
légkondicionalas gyakorlatilag nem befolyasolja a virus
terjedését.

Mas virusoktol eltéréen a SARS-CoV-2, a Covid-19 beteg-
séget okozo virus ellenall a kornyezeti valtozasoknak, és
csak 80% feletti relativ paratartalomra és 30 °C feletti homér-
sékletre érzékeny — ez természetesen az épliletekben nem
alkalmazhato.

Magyar Epiiletgépészet, Online célszam, 2020/4. hé

A hovisszanyerdé elemek biztonsagos hasznalata

* A forgodobos hdvisszanyerdket — beleértve az entalpia roto-
rokat is — ajanlott ideiglenesen kikapcsolni.

» Ha atszivargas lehetséges a hdvisszanyerd szekciokban,
akkor a nyomast ugy kell beallitani, hogy az elszivo olda-
lon mindig nagyobb nyomas j6jjon létre, mint a befavo
oldalon. A by-pass zsalukat is jol felhasznalhatjuk ennek
beallitasahoz.

Ne hasznaljunk visszakeverést

» Azelszivo agban levd virusrészecskék visszaaramolhatnak
az épiiletbe, ezért a visszakeverd zsalukat zarjuk le. Még ha
ez problémat is okoz a hiitési vagy flitési teljesitmény vonat-
kozasaban, akkor is sziikséges 1épés, mert a fert6zodés meg-
elézése fontosabb, mint a hékomfort garantalasa.

* A fan-coil berendezéseket szintén kapcsoljuk le, hiszen az
allando visszakeverés a fert6zés elterjedését segiti.

Alégcesatorna tisztitasanak nincs gyakorlati hatasa, a virus-
részecskék annyira kicsik, hogy nem {iilepednek ki a nagy
sebességgel mozgd levegdbdl a légesatornak falara, igy ez
nem okoz problémat.

A friss leveg6 oldali szilirék cseréje nem sziikséges

* A koronavirus-részecske mérete 80—160 nm-es (PMO.1),
kisebb mint az altalaban hasznalatos befuvé oldali finom
szlir6k mérete (65-90% a PM1 ~ F7).

* A koronavirus-részecskék dsszetapadhatnak nagyobb
részecskékkel (pl. por), amelyeket mar a normal sz{irék is
megfognak.

» Aszlrécsere szempontjabol normal karbantartasi eljarasok
alkalmazhatdk, ha a sziirék az eldirt végnyomast vagy ido-
korlatot tallépik.

* Az eltomddott sziirdk dnmagukban nem jelentenek szeny-
nyez6 forrast, de mivel csokkentik a friss levegd lehetsé-
ges bearamlasat, ezért negativ hatassal lehetnek a beltéri
szennyezddésre.

A helyiség légtisztitok hasznosak lehetnek

» Abban az esetben, ha legalabb HEPA szlir6hatékonysag-
gal rendelkeznek.

» Az elektrosztatikus sziirési elveket hasznalo eszkdzok is jol
miikddhetnek (ezek nem azonosak a szobai ionizatorokkal).

#maradjotthon

Sajnos a jarvany olyan szakaszaba Iépett, amikor kdzvetlen
kdrnyezetiinkben is meg fog jelenni a fert6zés. A Daikin csa-
pata nevében is hangstlyosan kériink mindenkit, hogy tovabb-
ra is szoritsuk minimalisra a tarsas érintkezés minden for-
majat, tigyeljiink a higiénias eléirasok betartasara, viseljiink
védofelszerelést.

Vigyazzunk egymasra!

Tovabbi informacio:

Szalai Gabriella
(+36 70 698 8188 vagy
szalai.g@daikin.hu)

P DAIKIN
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A légkondicional6 rendszerek miikodése a jelenlegi
Covid 19 jarvany korulményei kozott

A szelloztet6 és légkondicionalo rendszerek szamos épiilet
szerves részei.

A rendszeres karbantartas dont6 jelentoségli a rendszer
biztonsagos miikddése szempontjabol. A jelenlegi, korona-
virus jarvany okozta helyzetben az tizemeltetok szamos kér-
déssel szembesiilnek, amelyekre részben ma még bizonyta-
lanok a valaszok.

Ebben a tajékoztatdoban dsszefoglaltuk a jelenlegi helyzetben
javasolt legfontosabb ajanlasokat. Jelen ajanlas a tovabbiak-
ban kiegészitéseket tartalmazhat, amint tovabbi informaciok
allnak rendelkezésre.

A helyes tervezéssel és a megfelelé miikodtetéssel a 1égke-
zel6 rendszerek csokkentik a kiszolgalt térben a szennye-
z6 anyagok jelenlétét: egyrészt a kiilso levegd hatékony szi-
résével az adott helyiségfunkciohoz megkovetelt tisztasagu
levegot vezetiink be, masrészt a belso térben zajld folyama-
tok fliggvényében megfeleld sziiréssel levalasztjuk a felsza-
badult szennyezdanyagokat.

A professzionalis tervezés, zonak kialakitasa és a megfe-
lel6 nyomas fenntartasa biztositjak, hogy a helyiség elszivott
leveg6jébol szarmazo szennyezd anyagok ne terjedjenek el
az egész épiiletben.

Mit tegylink?

A jelenlegi ismeretek szerint a koronavirus cseppfert6zés

utjan terjed. Ebbdl kifolyodlag zart terekben a lehetdségekhez

mérten a legmagasabb frisslevegd arany mellett torténd szel-
16ztetés ajanlott, amely az alabbi lizemeltetési javaslatokkal
biztosithato:

e Novelje a szelloztetési idotartamot, ne csokkentse a friss-
levegd mennyiséget.

* Amennyiben a rendszer lehetdvé teszi, csokkentse a visz-
szakevert levegd mennyiségét, igy maximalizalva a friss-
levegé mennyiséget, minimalizalva a virus jelenlétét a bel-
s6 terekben.

* Amennyiben lehetdsége van, irja feliil a normal tizemelteté-
si szokasoknak megfeleléen beallitott idoprogramot, hosz-
szabbitsa meg a rendszerek miikodési idejét a normal hasz-
nalati id6 el6tt és utan.

* Az egyes helyiségek kozott az ataramlast minimalizalja.
Lehetdség szerint a helyiségeket 6nalloan szelldztesse. Az
épiiletek adottsagait figyelembevéve a réseken, ablakokon,
ajtokon keresztiil természetesen filtracio is kialakul, ezt a
légmozgast kizarni nem tudjuk.

A koronavirus terjedése légtechnikai
rendszerekben

A jelenlegi ismeretek szerint a koronavirusok szell6z6 / 1ég-
kondicionald rendszerek ttjan torténd terjesztése szinte kizart.
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Amennyiben a megfelel6 sziirés biztositott, a koronavirust
hordoz6 cseppek nem keriilhetnek be a helyiségekbe.

Az elszivo légesatornak, amelyek a cseppekkel teli leve-
g6t szivjak el a térbol, nem szallitjak azokat at mas helyiség-
be, mivel az elszivo halozat depresszi6 alatt miikddik, ezért a
légcsatorna szivargasa esetén sem tud az elszivott levegd mas
helyiségekbe visszaaramolni.

A légkezeld konstrukcidjanak fiiggvényében a hévissza-

nyerd egység szivargasa esetén az elszivott levegd kis része

visszakeveredhet. A helyes és modern rendszertervezés ezt
megakadalyozza:

* Tulnyomas biztositasa 1égkezeld frisslevegd agban az elszi-
vott levegd aghoz képest. A 1égkezel6 agakban megfele-
16 nyomasviszonyok kialakitasa azt jelenti, hogy még pl. a
rotoros hdvisszanyerds berendezések esetében sem alakul
ki visszaaramlas.

* Ha a frisslevego és az elszivott levegd egységek fizikailag
kiilon miikodnek (kozvetitdkdzeges hovisszanyerd) az elszi-
vott levegd részecskéinek visszakeverése 100%-ban kizart.

A szlirés

A légsziirék feladata a kiilonb6z6 atmérdjt por- és aeroszol-
koncentracié minimalizalasa a kiszolgalt terekben. A HEPA
sziir6k alkalmasak a szuszpendalt részecskék teljes levalasz-
tasara, még a legkisebb virusok esetében is (22-330 nm). Kor-
hazak, tisztaterek esetén ezek a szlir6k alapkdvetelményei a
hatékony rendszerkialakitasnak. A H13 sziir6osztalytol kezdve
az 0sszes virusos anyagot teljesen levalasztjak (mar az ePM1
sziirGosztaly > 80% — korabbi F9 osztalyt — hasznalataval ész-
revehetd csokkenés érheto el).

A virusok mindig az acroszolokhoz vagy a porrészecskékhez
kotddnek, sosem szabadon lebegnek virusként a helyiségben.
Ezért a szlir6 anyagaban megtapadnak, mint az 9sszes tob-
bi részecske. A teli sziirdk karbantartasa és cseréjekor mindig
viseljen személyi védofelszerelést (védokopenyt, FFP3 szaj
/ orr maszkot és védészemiiveget) és a lehetdségekhez képest
minimalizalja a két sziirdcsere kozotti idotartamot.

A paratartalom szerepe

A beltéri levegd paratartalma szintén szerepet jatszhat a
virusok terjedésében. Az influenzavirusok terjedésének vizs-
galata kimutatta, hogy a terjedés kockazata csokken a belté-
11 levegd kisebb paratartalma (40-60%) esetén. Nem ismert,
hogy ez a koriilmény szerepet jatszik-e a koronavirus terjedé-
sében is, de mindenesetre, ha lehetséges a paratartalom sza-
balyozasa a légkezel6 berendezésiinkben, ezt az alabbiak sze-
rint kell elvégezni:

» Ahelyiség paratartalmat a komfortzonan beliil, azaz 30-65%

kozott kell tartani.
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» Kozponti 1égnedvesitd alkalmazasa esetén 40%-os paran-
csolt célértek beallitasa javasolt. Fontos, hogy semmiképp
se legyen 35%-nal kisebb, mivel 30%-nal alacsonyabb rela-
tiv paratartalom komoly egészségkarosodast okozhat (kiilo-
nds tekintettel mar eleve felsélégiiti megbetegedésben szen-
veddk esetén).

A nedvesités nélkiili rendszerekben érdemes mérlegelni,

hogy az adott kiilsé 1égallapot és belsd kihasznaltsag mellett

mekkora légforgalom a megfeleld a paratartalom kozvetett
modon torténd szabalyozasahoz.

Forrasok

[1] Robert-Koch-Institut (RKI) / CCI: Sollen Liiftungsanlagen
als Vorsorge gegen die Uber- tragung von COVID-19
(,,Coronaviren”) abgeschaltet werden?
Das RKI antwortete: Da es sich bei COVID-19 um eine
primér iiber Tropfchen verbreitete Infektion handelt (und
nicht primér {iber die Luft {ibertragene Infektion) ist nach
jetzigem Kenntnisstand nicht davon auszugehen, dass
eine Weiterverbreitung von SARS- CoV-2 {iber betriebene
Liiftungsanlagen (zum Beispiel in 6ffentlichen Gebduden,
Hotels) erfolgt.

[2] COVID-19 Guidance for infection prevention and control
in healthcare settings. Department of Health and Social Care
(DHSC), Public Health Wales (PHW), Public Health Agency
(PHA) Northern Ireland, Health Protection Scotland (HPS) and
Public Health England as official guidance.

[3] WHO, INTERIM GUIDANCE DOCUMENT
Clinical management of severe acute respiratory infections when
novel coronavirus is suspected: What to do and what not to do:
Airborne precautions Ensure that healthcare workers performing
aerosol-generating procedures use PPE, including gloves, long-
sleeved gowns, eye protection and particulate respirators (N95
or equivalent). Whenever possible, use adequately ventilated
single rooms when performing aerosol-generating procedures.

[4] Kommentar Prof. Dr. med. Dipl.-Ing. Hans-Martin Seipp
Technische Hochschule Mittelhessen 17.3.2020 Auszug:

Als Quelle fiir Dritte kénnen RLT-Anlagen nur dann wirken,
wenn man:

A) Umluft fahrt OHNE HEPA-Filter (HEPAs sind ab H-13
vollig sicher!) Ab F-9 — je nach Beladungszustand — beginnt eine
Minderung des Risikos.

B) zu wenig Luftwechsel in den Raum bringt.

[5] Air, Surface Environmental, and Personal Protective
Equipment Contamination by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) From a Symptomatic
Patient
JAMA Published online March 4, 2020

[6] Dr. med. Walter Hugentobler, Comment on COVID-19
guidance, 23.03.2020
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Onallé vezérls rendszer
Mikroprocesszor-vezérlés(i helyiségnyomas
szabdlyozas. Grafikus LCD kijelz8, numerikus
nyomasérték (Pa) kijelzés.

Felhasznalébarat

Kompakt szabalyozé rendszer oldalfali vezérlé
egységgel. Allapot kijelzés, figyelmeztetés és
nyugtazas az integralt kezel§ fellleten.

Gyors szabalyzas folyosé
Gyors, stabil és preciz szabalyzas (+) = tilnyomas
a kozvetlen vezérlésd allitdmotornak
kdszonhetben. 90°-os elfordulas
kevesebb mint 3 mp alatt. A futasi idé +
novelése szabadon programozhato.

Helyiségnyomas
szabdlyozasbefuvas
DKG-L légmennyiség labortér

szabalyozdval e, (-) = depresszid

Flexibilis

Két digitalis bemenet, melyeken keresztil
akar harom kiilonb6z6 nyomasérték is
beallithatd, mint példdul egy helyiség éjszakai,
nappali és vész lizeme.
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Egészségligy, gyogyszeripar, kdrhazak,
gybgyszertarak, élelmiszeripar és kiilonb6z6 -
vizsgald intézmények.

Alkalmazas szabalyozé gyorsjarasu

VAV/CAV
DKG- L
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(valtozo) (véltozé/allando) f

DKG-L Iegmennylseg
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PROTOCOL FOR RISK REDUCTION OF SARS-
ADRR CoV2-19 DIFFUSION WITH THE AID OF EXISTING
AIR CONDITIONING AND VENTILATION SYSTEMS

Cultura e Tecnica per Energia Uomo e Ambiente

—All others typologies All-Air Systems?

Suggested interventions

0 e e Several Zones

Is the system
serving special
spaces?

—Single Zone

Interventions to be
Yes evaluated on a case-by
case basis

NOTE: Special systems mean , for example, those
No serving hospital and healthcare environments, clean
rooms and laboratories..

Does the plant have
recirculation?

No

Recirculation
typology?

Local
(Scheme n.2)

Centralized
(Scheme n.1)

Suggested interventions

Suggested interventions
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PREMISE

AiCARR deemed it necessary to produce a second document after that already published on 13 March 2020 on
the association's website entitled HYAC PLANTS AND DIFFUSION OF SARS-CoV2-19 IN THE WORKPLACES.

This document is addressed to HVAC technicians for giving indications on how to operate existing
systems, with the exception of special systems, such as those serving hospital and healthcare
environments, clean rooms and laboratories.

Starting from the principle, widely shared by bodies responsible for supervising human health, that:

e the best action to limit any risk of COVID-19 infection by air is to ventilate indoor environments with outdoor
air as much as possible;

and by the fact that
e mechanical ventilation systems and air conditioning systems, which also provide ventilation, can perform this

function more effectively than simply opening the windows, also because they improve the quality of the
outdoor air with filtration;

AiCARR suggests some management operations that allow to maximize external air introduction into internal
spaces according to existing systems specific type.

SUGGESTED INTERVENTIONS

0 INCREASE AIR FLOW
e FORCE DAMPERS TO INTRODUCE OUTDOOR AIR ONLY
e DEACTIVATION OR BY-PASS OF THE HEAT RECOVERY UNIT

° KEEP THE RELATIVE HUMIDITY SETPOINT ABOVE 40%

e VENTILATION CONTINUOS OPERATION (H24)

LEGENDA

. INTERVENTIONS THAT REQUIRE ACTIONS ON CONTROL SYSTEMS

INTERVENTIONS THAT REQUIRE MAINTENANCE STAFF ACTIONS

. INTERVENTIONS THAT REQUIRE ORE MAY REQUIRE PLANT MODIFICATIONS

NOTE

Suggested corrective actions are those to be implemented on properly maintained and managed systems. At present the-
re is no evidence that extraordinary plant sanitation should be carried out. It is recommended instead that maintenance and
sanitation interventions, if carried out, always follow well-defined procedures and are performed by qualified personnel,
equipped with suitable Personal Protective Equipment. Any intervention carried out incorrectly and / or without the use

of PPE could result not in reduction, but in increase in risks.
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Cultura e Tecnica per Energia Uomo e Ambiente

CoV2-19 DIFFUSION WITH THE AID OF EXISTING

AIR CONDITIONING AND VENTILATION SYSTEMS

I PROTOCOL FOR RISK REDUCTION OF SARS-

DESCRIPTION OF SUGGGESTED INTERVENTIONS
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INCREASE AIR FLOW ‘ '

It can be done by increasing the fan speed. In particular:
1) In fans equipped with inverters, increasing the supply frequency.
2) In fans equipped with belt and pulleys, changing the diameter of the pulleys.

Obviously, the intervention must concern both the external air supply fan and the exhaust air return fan, being
careful to keep the pressure difference in the individual rooms unchanged (if in overpressure, they must remain in
this state. The operation in depression mainly concerns special systems, which must be examined on a case-by-
case basis).

In any case, care must be taken that the actual fan motor power input do not exceed the maximum allowed power
input.

FORCE DAMPERS TO INTRODUCE OUTDOOR AIR ONLY ‘

For the sole purpose of increasing the external air flow, it is advisable to close the recirculation damper and at the
same time open the outdoor air and exhaust air dampers, taking care not to alter the pre-existing overpressure
conditions.

For systems designed to be able to operate with all external air, for example free-cooling (Scheme n.1), only
external air mode is recommended, providing for total closure of the recirculation damper and simultaneous
opening of both outdoor and exhaust air dampers.

For systems that do not provide free-cooling (Scheme n.1), it is still advisable to close recirculation damper and
simultaneously open both outdoor and exhaust air dampers. The fan flow rate will be reduced, but it will consist of
only outdoor air. Care must be taken avoiding that fan is going to work at points of instability. In such case, fan
speed must be lowered, either by acting on inverter frequency, if present, or by varying the pulleys diameter.

For packaged direct expansion systems with partial free-cooling, for example roof tops, it is necessary to carefully
check what are the minimum allowed flow rates and outdoor air percentage to be introduced to avoid blocking the
refrigerant circuit operation.

DEACTIVATION OR BY-PASS OF HEAT RECOVERY UNIT ‘

The rotary heat exchangers must always be stopped, to avoid a possible, however improbable and remote,
contamination of the air introduced. Upon restarting, the wheel must first be sanitized.

For the same reason, any other type of enthalpy heat exchangers must be by-passed. For cross-flow heat
exchangers, it is advisable to evaluate by-pass' opening in order to increase the outdoor air flow. If there is a
calibration damper on the outdoor air by-pass line, designed to produce the same the pressure drops of the heat
exchangers, such damper must be opened as much as possible, without exceeding the maximum allowable
motor input power.

KEEP RELATIVE HUMIDITY SETPOINT ABOVE 40% ‘

It is well known that low relative humidity values make mucous membranes dry, reducing their barrier function to
viruses.

Therefore, in winter operation, air must be kept at least 40% relative humidity. If humidification is needed and the
system is not equipped with a humidification system, use of local humidifiers must be evaluated taking into
account the climatic conditions.

In summer, the problem of low relative humidity should never arise. Should this occur, it is advisable to act by
increasing the minimum saturation temperature, that is, the temperature set-point of cooling coil outlet fluid. In
general, in hydronic systems it is appropriate to adjust the set-point temperature of the water leaving the
refrigeration unit; in direct expansion systems, the evaporation temperature should be appropriately adjusted.
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e VENTILATION CONTINUOUS OPERATION (H24) ‘

Although there is no evidence that introducing outdoor air even during off-hours helps reduce the risk of contracting
the virus, the precautionary principle suggests doing so. Continuous operation on a daily basis ensures that indoor

air is at outdoor air conditions when the premises are reopened.

NOTES TO SCHEMES 1 AND 2
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ALL-AIR SYSTEMS WITH CENTRALIZED
RECIRCULATION (SCHEME N.1)

This is the typical case of many large all-air systems with
recirculation. The return fan is located upstream of the
recirculation connection. There are two configurations:

1) Systems designed taking into account a possible operation
in free-cooling mode: sizing of exhaust and extract air ducts
is made on the maximum system air flow; dampers are
always conjugated and motorized.

2) Systems designed without operation in free-cooling mode:
sizing of outdoor and extract air ducts is carried out on the
outdoor air flow rate only. In older systems, dampers are
manually calibrated and non conjugated to each other. In
more recent systems, dampers may be motorized and
conjugated, to allow variation of outdoor air flow according
to actual occupancy, but they may have a manual lock to
prevent the complete closure of the recirculation by-pass.
This block must be removed, to carry out what is suggested
in intervention n. 2.

PRIMARY AIR SYSTEMS WITH ROOM OR ZONE UNITS
(SCHEME N.2)

This is the typical case of new VMC systems built according
ERP 2016 or ERP 2018 prescriptions.

Outdoor air flow rate depends only on the two fans present in
the heat recovery unit, A and B in the diagram.

The third fan, C, is used only for system operation and does
not contribute in increasing the external air flow rate.
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