AIVC Newsletter Special Issue

COVID19

Editorial
This is the 3rd special issue of the AIVC newsle er, with the aim to disseminate informa on about COVID‐19
in rela on to ven la on and air ghtness. As in previous newsle ers a new set of ques on and answers is
provided to address issues in rela on to COVID‐19 and building ven la on in line with most recent scien ﬁc
understanding. More elaborate answers are available on the FAQ‐sec on of the AIVC‐website, where all
FAQ’s in rela on to COVID‐19 are listed. The newsle er also contains an ar cle by Jinjun Ye et al. giving an
overview of general prac ce guidelines of HVAC system use in China during the pandemic of COVID‐19.
This newsle er is one of the outcomes of the AIVC project ‘Ven la on, air ghtness and COVID‐19’. Since its
launch almost one year ago, the project’s working group has produced three special issues of the AIVC
newsle er, a list of Frequently Asked Ques ons, and two webinars, of which the slides and recordings are
available on the AIVC website. The working group members are listed at the last page of this newsle er.
Since the beginning of the year, COVID‐19 vaccina on campaigns have picked up in many countries and
infec on rates have been falling. At the me of wri ng lockdown measures are gradually being li ed in many
countries, and indoor spaces are reopened for business and leisure, o en under the condi on that safety
measures are in place to prevent infec ons. Some countries have established na onal ven la on plans to
improve IAQ in indoor spaces, to help sectors reopen their buildings in a safe way, and have built up
experience with implemen ng them in prac ce by organizing a number of test events. Also the World Health
Organiza on has published a roadmap on how to improve ven la on in indoor health care, non‐residen al
and residen al spaces. Both in na onal ven la on plans and the WHO roadmap the ﬁrst step is to assess
whether the eﬀec ve ven la on rates by mechanical and natural ven la on meets proposed minimum
requirements. Since the reliable es ma on of ven la on rates touches upon the experience of AIVC, the WG
has been developing feedback for WHO to further improve the roadmap. We hope to give you more news
about all this in the future.
We wish you a pleasant reading and look forward to seeing you in our future events.
Arnold Janssens, AIVC COVID‐19 Working Group chair

AIVC's COVID‐19 Working Group FAQs

@AIVCnews
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What is the impact of a poor ductwork air ghtness on the SARS‐CoV‐2 infec on risk?
Valérie Leprince, INIVE

1) Ductwork leakage, by decreasing ven la on ﬂowrates at air terminals, increases contamina on risk. When
ductworks are leaky, and the fan does not fully compensate for leakages, part of the ﬂow is not extracted
(resp. supplied) from (resp. to) the occupied zone. As a consequence, the actual air renewal of the occupied
zone with uncontaminated air is lower than foreseen. Therefore, if an infected person is present in the zone,
the concentra on of infec ous aerosols in the zone may be higher than expected.
2) Ductwork leakage may induce transfer of infec ous aerosols between zones. Ductwork leakage may
jeopardize the designed pressure balance between zones. As ductwork leakage repar on is impossible to
assess, it makes it diﬃcult to predict the exact supply and extract ﬂowrate in a zone and thus the rela ve
pressure between zones. This may induce unexpected air ﬂowrate (and transfer of infec ous aerosols)
between zones. (see also FAQ ‘Does transport of air from one room to another room play a role in rela on to
COVID‐19?’).
3) Ductwork leakage may induce recircula on of infec ous aerosols. In some cases, the exhaust ductwork
(which is the part of the extract ductwork that is downstream the fan and then overpressurised) is located
inside the condi oned space, its leakage may induce the diﬀusion of infected aerosol in the condi oned
space. The poten al impact of ductwork leakage with respect to the three phenomena discussed above
increases when the ductwork air ghtness class is poorer, the opera onal pressure in the ducts is larger, and
the size of the ductwork is bigger. Improving ductwork air ghtness hence helps to limit airborne transmission
of SARS‐CoV‐2.
For more informa on on ductwork air ghtness, see VIP 40: Ductwork air ghtness ‐ A review.
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Call to readers
Do you have a ques on
about COVID‐19 and
ven la on?
Let us know and the
AIVC COVID‐19 Working
Group will try to provide
an answer.
Email us at info@aivc.org

Air Infiltration and Ventilation Centre
What does SARS‐CoV‐2 teach us about
building ven la on? Why should we
care about it when there is a vaccine?

opposing walls, and on leakages in the wall
and ceiling construc ons, for instance cracks
around a closed door.

exceeding a predeﬁned safe dose. At the
me of wri ng there is insuﬃcient scien ﬁc
knowledge to deﬁne this rate.

Valérie Leprince, INIVE

Generally, the air change rate as a result of
window airing is normally higher than
provided by the standard ven la on system
for IAQ purposes. The windows are normally
sized for airing to achieve large ﬂowrates for
instance to get rid of heat during periods of
too high temperatures inside, or to quickly
get rid of incidental smells.

It is advisable to open windows in one
façade and keep the internal doors closed to
minimise the risk of spreading SARS‐CoV‐2
to connected spaces, such as corridors or
hallways. An excep on should be made for
classrooms where openable windows are
located in two opposite facades. Then,
windows can be opened in both facades
with internal doors closed.

This pandemic has pointed out the
importance of aerosol transmission in the
propaga on of diseases and more
speciﬁcally respiratory diseases (such as the
ﬂue). Even if the vaccine stops the COVID‐19
pandemic, seasonal diseases (ﬂue, colds,
bronchioli s, etc.) will remain and it will s ll
be important to limit their propaga on
indoors as their direct and indirect costs are
huge 1.
A well‐performing ven la on system
reduces the concentra on of infected
aerosol in the air and thus the risk of
becoming contaminated by breathing
infected aerosol 2, 3.
This stresses the need to install well‐
designed, well‐commissioned and well‐
maintained ven la on systems in buildings,
all the more in spaces where social
distances are respected and therefore
where aerosol transmission is the main
source of infec on (ex. non‐residen al
building).
It highlights also the need to raise
awareness among public authori es,
building professionals, building owners and
users on the crucial subject of building
ven la on.
References
h ps://www.ncbi.nlm.nih.gov/pmc/
ar cles/PMC3479051/
1

h ps://www.ncbi.nlm.nih.gov/pmc/
ar cles/PMC7255254/
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h ps://www.ecdc.europa.eu/en/
publica ons‐data/hea ng‐ven la on‐air‐
condi oning‐systems‐covid‐19
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What air change rate one can expect
when a window is open in a room with
doors closed?
Willem de Gids, VentGuide

The air change rate depends on the size of
the window rela ve to the room volume,
the opening mechanism and posi on, the
window height, the indoor temperature,
and the weather condi ons such as outside
temperature, local wind speed and
direc on. It also depends on other possible
window openings in the room in adjacent or

Assuming single sided ven la on the
situa on is always a result of the
combina on of the driving forces
temperature (indoor‐outdoor diﬀerence),
wind speed and turbulence.
In case only temperature diﬀerences play a
role the air velocity in the window opening
can be calculated. But also wind and
turbulence play a role in ﬂow through open
windows. It is a rather complex
phenomenon. There are several
publica ons available in which one can ﬁnd
a method to es mate the ﬂow through
open windows.
References
[1] Inves ga on of the consequences of
opening one window on the internal climate
of a room. J.C. Phaﬀ and W.F. de Gids. AIVC
AIR November 1982
[2] A Guide to Energy Eﬃcient Ven la on
AIVC 1996
[3] CIBSE Applica ons Manual 10 Natural
Ven la on in Non‐Domes c Buildings,
CIBSE 2005

How to use the openable windows to
provide suﬃcient ven la on to limit
SARS‐CoV‐2 transmission in class
rooms?
Willem de Gids, VentGuide

Opening windows almost always reduces
the risk of contamina on with SARS‐CoV‐2.
But it is important to be aware of low
outdoor air temperatures that could aﬀect
the comfort of occupants and exacerbate
related health problems.
However, the quan ty of ven la on needed
depends on the amount and nature of the
SARS‐CoV‐2 aerosols. If the emission
characteris cs of SARS‐CoV‐2 and the dose‐
response curve was known, then it would be
possible to calculate the ven la on rate
needed to prevent occupants’ exposures
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Should I close my bathroom window
due to SARS‐COV‐2?
Willem de Gids, VentGuide

The decision to open or close a bathroom
window depends on other aspects such as:
1) Is it the only provision to ven late the
bathroom?, 2) Is there also an extrac on
mechanically or naturally?
Suppose the window is the only provision to
ven late. First, close the bathroom door.
Assuming that the outside air coming in
through the window is free of SARS‐CoV‐2,
the opening the window to its’ maximum is
recommended. Then, the dilu on of any
contaminant is at the highest level. The
concentra on will hence be at the lowest
level.
When the person in the bathroom is
infected with the corona virus, there is a risk
of spreading the virus to the rest of the
dwelling when there is an over pressure in
the bathroom due to wind pressure.
Nevertheless the concentra on is as low as
possible in when the window is wide open.
Suppose the bathroom has a passive duct or
mechanical extrac on. First, close the
bathroom door. The air extracted through
the passive duct or the mechanical system
determines the pressure between bathroom
and the adjacent part of the dwelling. It is
always be er to strive for an under pressure
to prevent the spreading of moisture. The
same is valid in case of SARS‐CoV‐2. The
dilu on rate determines the concentra on
of the virus in the air and hence it is advised
to open the window as wide as possible.

Air Infiltration and Ventilation Centre
Is there good evidence that germicidal
UV (GUV) could be beneﬁcial for
decontamina on of infec ous aerosols
in occupied environments?
Alireza Afshari, Aalborg University

Yes, Germicidal Ultraviolet (GUV*)
irradia on is an established technology that
has been use in many years to disinfect air,
water, and surfaces. Air disinfec on is
carried out via several methods, for instance
irradia ng the upper‐room air. There is good
evidence that upper‐room GUV irradia on
can lower the concentra on of airborne
organisms in the lower part of the room and
thereby controlling the spread of airborne
infec on among occupants. GUV poses a
health hazard to the eyes and skin if the
lamps are improperly used or installed.
Therefore, to be safe and eﬀec ve this
technology requires design and installa on
from a suitable professional.
*Germicidal Ultraviolet (GUV) irradia on,
also known as Ultraviolet Germicidal
Irradia on (UVGI) uses ultraviolet light in
the UV‐C wavelength range (200 nm to 280
nm) to inac vate microorganisms. Most
systems use low‐pressure mercury lamps
that produce a peak emission of
approximately 254 nm (see also FAQ 'Can
portable air cleaners prevent the spread of
COVID‐19 indoors?').

Can we use ven la on with outdoor
air during high pollu on events
outdoors?
Steven Emmerich, NIST

In general, you should follow the guidance
of local public health oﬃcials when high
outdoor pollu on events (such as wildﬁre
smoke) occur in your building’s loca on. It is
an cipated that persons who are either
suscep ble to or aﬀected by COVID‐19 may
have health condi ons that also make them
more vulnerable to high outdoor pollu on.
To reduce your exposure to high outdoor
pollu on, you should stay indoors and take
steps to clean the indoor air such as
improving air ﬁltra on or se ng up a clean
air room. While increasing ven la on rates
is good for reducing COVID‐19 risk, this
ac on is not recommended during high
pollu on events. However, a decision to
turn oﬀ ven la on en rely can only be
made a er considering the details of your

situa on such as how severe the outdoor
pollu on is, whether building occupants
have compromising health condi ons,
whether the ﬁltra on in the outdoor air
path of the ven la on system can be
upgraded, and whether turning oﬀ the
ven la on will compromise designed
building pressuriza on, which would allow
addi onal outdoor pollu on to enter via
leaks in the building envelope.
Fortunately, the same ﬁltra on op ons,
such as portable air cleaners with HEPA
ﬁlters or MERV 13 (or equivalent) ﬁlters in
HVAC systems, that will reduce risk of
COVID‐19 will also typically be eﬀec ve at
reducing indoor par cle concentra ons
from high outdoor pollu on. However, if the
outdoor air pollu on is not par culate but
gaseous, typical portable air cleaners and
HVAC ﬁlters will not help. If there are known
or suspected COVID‐19 infected persons in
your building, you should create a separate
clean air room with a portable air cleaner
for them.

HVAC system use in China
during the pandemic of COVID‐
19
Jinjun Ye, Chen Lin, Jing Liu, Zhengtao Ai,
Guoqiang Zhang‐Department of Building
Environment and Energy, Hunan University, China

This document summarizes the general
prac ce guidelines of HVAC system use in
China during the pandemic of COVID‐19.
A. Non‐medical buildings
The ﬁrst thing is to make sure that the
outdoor air intake of a HVAC system is clean
and its exhaust air does not ﬂow to other
occupied areas. The system should be
switched on in advance to preheat/precool
the building; if the comfort requirement can
be met through only the fresh air system,
other air condi oners should be switched
oﬀ. A per capita fresh air volume must be
not less than 30 m3/h. For oﬃce buildings
with all‐air systems, the indoor CO2 and
PM2.5 concentra ons should be monitored,
and when the CO2 concentra on is higher
than 600 ppm, the number of occupants
should be decreased and the fresh air
should be increased. The room without a
fresh air system or without windows for
natural ven la on should not be used. One
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should try to avoid the use of return air; if it
must be used, the fresh air ra o should be
as large as possible. However, a variable air
volume system with the return air being
taken from a shared ceiling area by diﬀerent
rooms must not be used. A single fan‐coil
system serving diﬀerent rooms, which may
cause air across diﬀerent rooms, must not
be used. For heat exchangers, only those
that do not cause cross‐contamina on can
be used. The ven la on system should
con nue to operate for a period a er being
occupied. If there is a suspected or
conﬁrmed case, the aﬀected area (including
HVAC systems) must be closed and
disinfected immediately. For diﬀerent types
of spaces, there are the following addi onal
recommenda ons:
• For oﬃce buildings, the oﬃce rooms
without fresh air system or with insuﬃcient
fresh air supply should be ven lated
regularly by addi onal methods, such as
open windows, and each ven la on period
should be more than 20 minutes. The staﬀ
canteens should ensure con nuous
opera on of the air supply and exhaust
system during serving periods, which should
con nue to operate for one hour a er
serving periods. For canteens without fresh
air system and exhaust system, natural
ven la on should always be used during
serving periods and should be performed
for more than 30 minutes before and a er
serving periods. The mee ng rooms should
be ven lated for not less than 30 minutes
before and a er use.
• The ven la on system of underground
garages should be switched on 1‐2 hours
before working me. During the commu ng
periods, measures such as the smoke
exhaust system should be ac vated to
increase the exhaust air volume;
• Classrooms and canteens in schools
should be ven lated for at least three mes
a day and each ven la on period should be
more than 30 minutes.
• The hotels used as temporary isola on
points, where one room is occupied by one
person, should use the split air condi oners
for thermal comfort. The air change rate
should not be less than 6 h‐1. The exhaust
air volume should be greater than the
supply air volume to keep a room at a
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nega ve air pressure state.
• It is recommended not to use elevators.
Otherwise, the ven la on must be
adequate and disinfec on should be
intensiﬁed. The exhaust air volume of
elevator cars and elevator sha s must be
increased to maintain a nega ve air
pressure inside;
• The exhaust air system in toilets and
pantries must be kept running con nuously
throughout a day.
B. Hospitals
In the registra on hall, wai ng rooms and
infusion rooms, the fan‐coil units, split‐type
air condi oners, the indoor parts of the
mul ‐split systems, and all‐air systems that
do not supply 100% outdoor air should be
switched oﬀ. Independent fresh air system
and exhaust system should be on and
windows should be opened. The fresh air
and exhaust air systems should be switched
on two hours before occupa on and
switched oﬀ two hours a er occupa on. In
consulta on oﬃces, checking rooms and
general wards, all‐air systems that do not
supply 100% outdoor air should be switched
oﬀ. The fresh air system and exhaust system
should run con nuously for 24 hours. Open
the windows as much as possible. In
consulta on oﬃces and checking rooms, an
addi onal movable air cleaner with a high‐
eﬃciency ﬁlter should be used. In general
wards, if possible, an addi onal movable air
cleaner with a high‐eﬃciency ﬁlter should
be used or a low‐resistance medium‐
eﬃciency ﬁlter should be installed in the
return air ducts.
In isola on wards, one‐direc on all fresh air
systems shall be used. The supply air should
be treated by a three‐level ﬁltra on system
that includes simultaneously primary‐,
medium‐ and high‐eﬃciency ﬁlters, and the
exhaust air should be treated by a high‐
eﬃciency ﬁlter. The exhaust air ﬁlter should
be installed on the room side. Airﬂow
distribu on should cover all areas to ensure
a rapid discharge of polluted air. The
pressure diﬀerence between an isola on
ward and its adjacent rooms should be
maintained at least 5 Pa. Several air cleaners
with steriliza on and disinfec on func ons
should be used in each isola on ward.
Except that, the exhaust air in toilets and

restrooms should have an air change rate of
not less than 12 h‐1, and shall be discharged
a er high‐eﬃciency ﬁltra on. The
condensed water of the air condi oners in
the contaminated areas should be collected
centrally and discharged into the hospital's
sewage drainage system for a further
treatment.
The cleaning and disinfec on of the HVAC
systems should be carried out regularly. Use
disposable materials and equipment
whenever possible, and the medical waste
should be disinfected in me. The places
that occupants contact frequently such as
banisters, ﬂoors and elevator bu ons should
be disinfected regularly.
References
[1] Na onal Health Commission of the
People's Republic of China, 2020. Hygienic
Speciﬁca ons for Opera on and
Management of Air‐condi oning and
Ven la on Systems in Oﬃce Buildings and
Public Places during COVID‐19 Pandemic
(WS 696‐2020). Being in force since July 20,
2020. h p://www.nhc.gov.cn/xcs/zhengcwj/
202007/992a8d0b6c754e0db3df7458d6049
62e/ﬁles/
53c4073f2f7d45538566792daf51745b.pdf
(in Chinese).
[2] Ministry of Educa on of the People's
Republic of China, 2020. Guidelines on
COVID‐19 Preven on and Control in Primary
and Middle Schools. Being in force since
March 12, 2020. h p://www.moe.gov.cn/
jyb_xw /gzdt_gzdt/s5987/202003/
W020200318426085422790.pdf (in
Chinese).
[3] Ministry of Housing and Urban‐Rural
Development of the People's Republic of
China, 2020. Guidelines on Emergency
Management in Hotel Buildings Used as
COVID‐19 Temporary Isola on Points. Being
in force since February 10, 2020. h p://
www.cs d.org.cn/uploads/so /200210/47‐
2002101FI1.pdf (in Chinese).
[4] The Architectural Society of China, 2020.
Guidelines on Oﬃce Buildings to Deal with
“New Coronavirus”: Opera onal
Management and Emergency Measures.
Being in force since February 5, 2020. h p://
www.mohurd.gov.cn/zxydt/202002/
W020200207095824.pdf (in Chinese).
[5] Ministry of Housing and Urban‐Rural
Development of the People's Republic of
China, 2020. Technical Guidelines on the
Opera on and Management of Oﬃce

4

Buildings for Emergency Pandemic
Preven on and Control. Being in force since
March 11, 2020. h p://
www.chinahvac.com.cn/Ar cle/Index/6919
(in Chinese).
[6] China Property Management Ins tute,
2020. Technical Guidelines on the Opera on
Management of Air‐condi oning and
Ven la on Systems in Public Buildings
during the COVID‐19 Pandemic. Being in
force since February 27, 2020. h p://
www.ecpmi.org.cn/NewsInfo.aspx?
NewsID=9817 (in Chinese).
[7] Building Materials Industry and Market
Management Oﬃce of Shanghai, 2020.
Guidelines on Emergency Technical
Measures for Shanghai Medical Buildings
during the Period of Novel Coronavirus
(2019‐nCOV) Infec on. Being in force since
February 12, 2020. h p://www.chinaasc.org/
news/127247.html (in Chinese).
[8] Na onal Health Commission of the
People's Republic of China, 2020. Guidelines
on COVID‐19 Emergency Treatment Facility
Design (Trial). Being in force since February
8, 2020. h p://www.nhc.gov.cn/guihuaxxs/
gw1/202002/047500380e8a45ed9e1590ea
e6354e73.shtml (in Chinese)
[9] Department of Housing and Urban‐Rural
Development of Hubei Province, 2020.
Technical Requirements for the Design and
Conversion of Makeshi (FangCang)
Hospitals (Revised Edi on). Being in force
since March 30, 2020. h p://
zjt.hubei.gov.cn/zfxxgk/zc/gfxwj/202002/
t20200206_2020080.shtml (in Chinese).
[10] Na onal Health Commission of the
People's Republic of China, 2020. Technical
Guidelines for Construc on of Nega ve
Pressure Ward of Emergency Treatment
Facili es for New Coronary Pneumonia
(Trial). Being in force since February 27,
2020. h p://www.nhc.gov.cn/xcs/zhengcwj/
202002/
f6a6da92bfd649b699464b54591d68db.sht
ml.(in Chinese).

Air Infiltration and Ventilation Centre
• Does transport of air from one room to
another room play a role in rela on to
COVID‐19?
• How long should a room be ven lated
a er occupa on to reduce the
concentra on of infec ous aerosols?
• Is ven la on the same as air movement in
rela on to COVID‐19?
• Can building’s ven la on subs tute mask
wearing and social distancing while
preven ng COVID‐19 transmission?
• How much ven la on is needed to limit
COVID‐19 aerosol‐based transmission?
• Can air inﬁltra on provide suﬃcient air
supply with respect to COVID‐19?
• Can portable air cleaners prevent the
spread of COVID‐19 indoors?
• Can a measured CO2 concentra on show
a building is SARS‐CoV‐2 safe?
• Are COVID‐19 recommenda ons of
REHVA and ASHRAE similar?
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