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Emergency dental T
treatment ' .
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» Maximum PPE : I
» Negative pressure Refer for proper [ |
medical
treatment Non - AGP AGP
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| ] | 1
<1hr. >1hr. >15 min < 15 min.
Standard PPE Full PPE Full PPE Standard PPE
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Roadmap to improve and ensure good indoor ventilation in the context of COVID- 19.

Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO.
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6.1 Health care settings including quarantine facilities

natural ventilation |

|
onmons oo

Ventilation
rate minimum
requirements

(32):

* 160 Lis/patient
or 12 ACH
where AGP are

+ 60 L/s/patient
or 8 ACH other

The airflow
direction should
be from clean lo
less clean area

(32)

Does the ventilation
rate meet

WHO minimum
requirements?

To estimate the
ventilation rate consuit

point 2.

Does the airflow move
from clean to less
clean area?

To evaluate the airflow
consult point 3.

fil

+ . Assess the opening locations and opening surfaces considering potential
= new openings (add/modify window or door dimensions).

Consider enabling cross ventilation rather than single-sided ventilation.
Note: Cross ventilation should not be implemented in these specific cases:
+ * within a room or ward for COVID-19 suspected cases where AGP may
—> take place and when the exhaust air is not properly managed.
*» when the airflow is moving from a less clean o a clean area.

I € single side vertilaton

] 1

If the system does not allow increasing ventilation to the recommended
> minimum per person requirement, consider reducing the maximum room
occupancy 1o meet the Lis/patient standard.

If no other (short-term) strategy can be adopted, consider
using a stand-alone air cleaner with HEPA filters. Pay attention
to the airflow direction (from clean to less clean areas) when
positioning. The air cleaner should be positioned in the areas
used by people and close o people, to provide the maximum
possible treatment of the source{s) of infection. Stand-alone
i)air cleaners should be operated continuously and air cleaner
capacity should at least cover the gap between the minimum
requirement and the measured ventilation rate — compare the
device clean air delivery rate (CADR) (m*hr) with the room
ventilation rate.
Note: Consider that stand-alone air cieaners do not replace
ventilation in any circumstance.

;’-_) Consider modifying the functional distribution regarding airflow directions

to minimize exposure of HCWs, i.e. changing patient and staff areas in
order to have natural negative pressure (i.e. due to stack effect) close to
patient rooms, if a clear airflow direction is identified.

[+, Installation of wall or window air extractors or whirtybirds (33) &

The use of a pedestal fan placed close to an open window could enable
+ ventilation. A pedestal fan facing lowards the window (i.e. facing outside)
—> sarves to pull the room and exhaust air to the outside; a fan facing towards
the interior of the room (i.e. facing inside) serves to pull in the outdoor air
and push it inside the room. The orientation of the pedestal fan should be
chosen according to the desired airflow direction.

NO .

Qauﬁhgmmsbomusﬂnpmmdouoroﬁm
natural ventitation strategies.

W . == i

In rooms, where AGP are performed: add ante-rooms in order to have
strict control on airflow direction. Double doors in ante-rooms should not be
[+ open at the same time in order to clearly separate the air between patient
room and corridor (clean area). Note: In maost cases, this strategy cannot
be combined with cross ventilation, therefore the minimum ventilation rate
should be altained with other les.
A cost-effective solution is the use of a plastic door zipper as a partition to
create an ante-room.




exhausted
directly to the
outside away
from air intake

vents (34)

Heating and air

unis should be

used carefully
and after
assessment

conditioning with

v
Is the exhausted air
correctly managed?

v

Alr conditioning and
heating are

by non-ducted (with
indoor air recirculation)
convectors such as
split or fan coil units.

Use of fences to avoid passage of people ciose o openings (windows and

NO__, doors), keeping people or animais at a distance at least of 4 m.

YES

No action is needed If the air s exhausted from the roof or 2 m higher than
people (i.e. due to stack effect, whirlybirds).

Use of split system and fan coll units is discouraged because they are

difficult to maintain, provide poor filtration and contribute to turbulence,

potentially the risk of infection (35).

Avoid use of split system and fan coll units for COVID-19 patients (36),
= espodallz%emAGPmpabrmodw consider using alternative heating

and cooling systems and local exhaust systems.

Split systems can be used only in single room (suspected or confirmed

cases) and in shared room hosting cohorted confirmed inpatients.

Note: Non-ducted recirculating units do not replace ventilation in any

circumstance.

Whenever in-room recirculating units with poor filtration are used, consider
creating a negative pressure relative to the corridor to reduce the potential
—> for aerosols 1o escape from the room. Negative pressure can be created by
the airflow of extracted air from the room by installing extractor

fans or devices. Units should be cleaned carefully in between patients (36).

If aiternative air conditioning and heating are not avallable/feasible, consider
running the air-conditioning and heating units at minimum velocity to reduce
turbulence where AGP are performed. Where thermal conditioning (high
4+ temperatures) is needed, ensure that direct airflows between individuais
—> are avoided.

Except for single room (suspected or confirmed cases) and shared room

cohorted confirmed inpatients.

Note: Consider non-ducted recirculating units do not replace ventilation in
any circumstance

Cons

modi the position of the heating/cooling unit to direct the

4+ idering ifying
_)aiﬂbﬂbmghssdaanmorhstalanemactonommmmeamow
where AGP are performed.




mechanical ventilation |

Ventilation
rate minimum
requirements

(32):

+ 160 Lis/patient
or 12 ACH
where AGP are
performed

» 60 Us/patient
or 6 ACH other

The airflow
direction should
be from clean to
less clean area

(32)

Does the ventilation

WHO minimum
requirements?
To assess the

ventilation rate consult

point 1.

W

Does the airflow move

from clean to less
clean area?

To evaluate the airflow

consult point 3.

F

T

Alr should be
exhausted
directly to the
outside and
away from air-
intake vents,
people and
animals (34)

Is the exhausted air
correctly managed?

NO

In consultation with a HVAC professional assess the opportunity to increase
— the ventifation rate according to system capabilities.

Disable demand-control ventilation controls that reduce air supply based

on temperature or occupancy (COz concentration).

Ifthe ventilation rate cannot be increased mechanically, consider maxi
SN ventilation by using natural ventifation through opening windows (37) (see
natural ventilation section for more strategies).

If the system does not allow increasing the ventilation to the recommended

m—) minimum per person requirement, consider reducing the maximum room

occupancy to meet the L/s/patient standard.

If no other (short-term) strategy can be adopted, consider using a stand-
alone air cleaner with HEPA filter. Pay attention to the airflow direction
(from clean to less clean areas) when positioning. The air cleaner should
be positioned in the areas used by people and close to people, to provide
the maximum possible treatment of the source(s) of infection. Stand-alone
> air cleaners should be operated continuously. Air cleaner capacity should at
least cover the gap between the minimum requirement and the measured
ventilation rate — compare the device clean air delivery rate (CADR) (m*/hr)
with the room ventilation rate.
Note: Consider that filtered recirculated air does not replace ventilation in
any circumstance.

Conslder modifying the functional distribution regarding airflow directions
> to minimize exposure of HCWs, |.e. swapping patient and heaith care staff
areas, if a clear airflow direction s identified.

In consultation with a HVAC professional, assess the opportunity to modify
> airflow direction, i.e. modifying the location of supply and exhaust (returmn)
alr devices.

In rooms where AGP are performed: add ante-
rooms in order to have more strict control of
aiflow direction. Doors in ante-rooms should |
L) not be open at the same time in order to clearly

separate the air between the patient room and r*‘
the corridor (cleaner area).

A cost-effective solution is the use of a plastic
door zipper as a partition to create an ante-room.

Consider fencing the area near the exhaust outiet keeping people or
animals at a distance at least of 4 m. The air intake should be at least 2 m
if the air outlet is above and 4 m If air cutlet is below (EN 16798-4) from
the exhaust.

lﬂu\d

the area is not feasible, in consultation with a HVAC professional,
opportunity to install HEPA filters according to system capability.




Alr recirculation
should be

evaluated

Verify heat
recovery unit

HVAC system
should be
operated

continuously

\when peopie are

In the building
and should
be regularly

Inspected,
maintained and
cleaned.

Does the HVAC system
work with recirculation
mode?

NO

Is the HVAC system

equipped with heat
recovery?

NO

v

Is the HVAC system
regularly inspected,
maintained, cleaned
and operated?
Including HEPA filter
replacement?

XES|

YES|

Increase the

percentage of outdoor air supply using economizer modes
S of HVAC operations, potentially up to 100%. Before increasing outdoor air

percentage, verify compatibility with HVAC system capabllities (38).

In consultation with a HVAC professional, assess the opportunity to install
HEPA filters on air return duct according to system capability. Increased
_)meroﬂ!dencygonoraﬂyrosunshlnamedprmmdmpthmhm
filter. Ensure HVAC can handle filter u| without negative

impacts to pressure entials and/or airflow rates prior to changing filters
(39).

If no other strategy can be adopted, consider a stand-alone air
cleaner with HEPA filter. Pay attention to the airflow (from clean

to less clean areas) when positioning. Stand-alone alir cleaners should be
— operated continuously. Air cleaner capacity should at least cover the gap

between the minimum requirement and measured ventilation rate —

compare the device clean air delivery rate (CADR) (m*hr) with the room

ventilation rate.

Note: Consider that filtered recirculated air does not replace ventilation in

any circumstance. Furthermore. it is important to apply good maintenance.

If the recirculation mode cannot be or modified, consider

improved
—> maximizing ventilation by using natural ventilation through opening
windows (see natural ventilation section for more strategies).

Virus particle transmission via heat devices Is not an issue when a
oy HVAC system is equipped with a twin-coil “run around loop® heat exchanger
that guarantees air separation between the return and supply side (40).

Virus particle transmission via heat recovery devices is not an issue when a
—> HVAC system is equipped with cross-flow air-to-air heat exchangers, if the
heat exchanger is not compromised.

For rotary heat exchangers, fitted with purging sectors and properly
maintained seals, leakage rates are very low, and cross contamination is
a minimal risk.

If critical leaks (>3%) are detected In the heat sections in
consultation with a HVAC professional, assess the opportunity to install
HEPA filter according to system capability. Increased filter efficiency
_)gonoralyrosunshlncreased pressure drop through the filter. Ensure
HVAC systems can handle fiiter upgrades without Impacts to
pressure differentials and/or airflow rates prior to changing filters (39).

If critical leaks (>3%) are detected in the heat recovery sections and the

Ly system does not allow HEPA filter installation, pressure adjustment (37)
(higher pressure on supply air side than exhaust air side). deactivation or
by-pass of the heat exchanger could be adopted (47).

HVAC systems should be regularly inspected, maintained and cleaned
+, according 1o the manufacturer's recommendations. Contact a HVAC

professional, manufacturer or a specialized company to verify that the

system complies with the manufacturer's maintenance requirements.

Li) Replace HEPA filter according to the manufacturer’s recommendations.



Heating and air

recircula
units should be
used carefully
and after
assessment.

conditioning with

Alr conditioning and
are performed
by non-ducted (with

Useof and fan coll units Is discouraged because are
splt npmvldepoorlltrabonandemtﬂbmtomrg:lzm,

potenlaltyhuoﬂngﬂndskdmcﬂon(ss)

Avoid the use of split system and fan coll units for COVID-19 patients
—> (36), especially where AGP are performed and consider using alternative

heating and cooling systems.

Split systems can be used only in single room (suspected or confirmed

cases) and In shared room hosting cohorted confirmed inpatients

Note: Non-ducted recirculating units (at room level) do not replace

ventilation in any circumstance.

Whenever in-room recirculating units with poor filtration must be used,
consider creating a negative pressure relative to the corridor to reduce

N the potential for aerosols to escape from the room. Negative pressure can
be created by Increasing the airflow of extracted air from the room

indoor air recirculation) YES|  an extractor fan or similar. Units should be cleaned carefully in between
convectors such as

split system or fan coll
units at room level.

patients (36).

If alternative conditioning and heating systems are not available/feasible,
consider running the air-conditioning and heating units at the minimum
4+ Vvelocity aliowed, in order to reduce turbulence when AGP are performed. If
_9 for thermal conditioning (high temperatures) is needed, at least ensure that
direct airflows between persons are avoided.

Except for single room (suspected or confirmed cases) and shared
room hosting cohorted confirmed inpatients Note: Consider non-ducted
recirculating units do not replace ventilation in any circumstance.

Consider modifying the position of the heating/cooling unit to direct airflow

_) to the less clean zone or install an extractor to control the airflow when AGP
are performed.
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7. Evaluating ventilation

Ventilation rate and airflow direction are key elements to be assessed and evaluated before undertaking any
action on the ventilation system. This first evaluation will provide the baseline and allow the user to better
understand the gap between the ventilation system functionality and the proposed requirements. A second
evaluation should be carried out once improvement strategies have been implemented. Comparing the
second evaluation with the initial baseline will provide an overview of the effectiveness of the implemented
improvement strategies and a clear understanding of the new ventilation rate and flow.

Mechanical and natural ventilation systems require different methods to evaluate the ventilation airflow rate.

Point 1) Minimum ventilation rate - mechanical ventilation system. How to assess it?

Each mechanical ventilation system is designed for specific airflow rates. Consult the technical manual to
verify the system capacity.

Point 2) Minimum ventilation rate - natural ventilation system. How to estimate it?
As a rule of thumb, wind-driven natural ventilation rate through a room can be calculated as follows (20):

Ventilation rate [L/s] = k x wind speed [m/s] x smallest opening area [m2] x 1000 [L/m3]

k = 0.05 in the case of single-sided ventilation

k = 0.65 in the case of cross ventilation

in the case of mosquito net presence = ventilation rate x 0.5

wind speed: the wind speed refers to the value at the building height at a site sufficiently away from
the building without any obstructions (e.g. at an airport) (32)

!
Point 3) Airflow direction. How to evaluate it?

i
TThe airflow direction is usually assessed through a gas tracer. However, other cost-effective solutions can be.
used such as incense sticks or other smoke generators — a smoke test can be used to highlight the direction
of the airflow.

i

i
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