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These principles of ventilation design
are based on the results of an EU
project “HealthVent”. Tentative
guidelines were published in the
REHVA Journal 2/2021, page 10 in
an article by Pawel Wargocki. It was
further developed by experts of the
Nordic Ventilation Group and edited
by Pawel Wargocki and Olli Seppéanen.

hese guidelines are for securing high

quality of air delivered to spaces by

ventilation systems to maintain good
and healthy indoor air quality in non-industrial
environments (public buildings, dwellings)
with human occupancy. Energy efficiency,
structural strength, industrial processes,
fire/smoke control, equipment, and other
important properties of the ventilation system
are not dealt with in these guidelines. Portable
air cleaners and filters are not dealt with either.
The guidelines are based on the documents
produced during the EU-funded HealthVent
project, which the Nordic Ventilation Group
further developed.

The guidance is given in the following two
areas:

I. Ventilation system functions and properties
I-I  Supply and/or extract of the
required airflow rate

[-II  Air distribution
[-III System design

II. Commissioning and operation
II-1 Commissioning and inspection
II-II Operation and maintenance
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I. Ventilation system functions and
properties

I-1 Supply of the Required Airflow Rate

The systems should meet ventilation requirements to
reduce risk for occupants through the entire lifetime
of the building or the entire lifetime of the ventilation
system (i.e., from the initiation to demolition). They
have to be flexible and adaptable to the changes in the
use of spaces or requirements regarding ventilation
(demand-controlled).

The ventilation rates should reflect the actual needs
and potential demands (based on the risk scenarios)
which may change during operation; hence the design
parameters should be selected so that reasonable flex-
ibility and resilience would be achieved especially with
regard to airflows.

The system should be balanced to prevent unnecessary
pressure differences and transmission of air between
different zones (spaces).

If a mechanical system is used for ventilation, there
should be a contingency plan for ensuring ventilation
(e.g., by opening the windows or other measures) in
case of system failures. It should also allow blocking and
shutting down the systems by the users and operators in
the case of sudden severe deterioration of outdoor air.
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I-1I Air Distribution
Ventilation air should be properly distributed within
the space that it is serving.

The systems should be designed to limit spreading of
polluted air from less clean areas to areas with expected
higher cleanliness. The systems to the extent possible
should enhance the removal of pollutants from the
source or its proximity.

The systems should minimize the risk of cross-con-
tamination between occupants. The systems should
decrease the risk of cross-contamination by ensuring
proper ventilation efficiency.

I-11I System Design

Low-emitting, certified and durable materials should
be used in any system product/component used for
ventilation. Emission from fibres and other pollut-
ants from fibrous materials should be reduced to a
minimum.

Systems must be properly drained and kept dry.
Outdoor air intakes should prevent rain and snow
entrainment. Condensation in the systems used for
ventilation should be minimized to avoid microbial
growth.




Air cleaning, and any products and technologies gener-
ating ozone in the systems used for ventilation should

be avoided.

All outdoor air intakes, including openings for natural
ventilation, should be located to minimize the direct
entrainment of pollutants from nearby sources and
exhaust openings.

The systems used for ventilation shall not become a
source of nuisance and annoyance due to noise, vibra-
tion or draft at any time from the commissioning
instant through all its service life.

The system used to supply and/or extract the air for
ventilation must not create unfavourable or potentially
harmful pressure differences over the building envelope
or between rooms regarding the moisture and pollutant
transfer from and through the structures.

The systems (ductwork) must be sufficiently airtight
and controlled so that polluted air does not escape/flow
from the system to the room air or the clean supply air.
Supply air ducts must be sufficiently airtight so that the
intended air quantity reaches the air terminal devices.

The systems must not circulate polluted exhaust air to
the rooms or supply air so that air quality requirements
in the room air are not met.

Il. Commissioning and Operation

II-1 Commissioning and Inspection

The performance of mechanical ventilation systems
should be verified at the commissioning phase and
shall be granted by the deliverers/building owners
throughout the service-life of the systems. This should
include balancing in all control modes (e.g. unoccu-
pied, normal and boost), and also the check of airflow
balance between the zones to consider possible effects
of toilet or kitchen or other separated exhausts.

The systems used for ventilation should be regularly
inspected (retrospective commissioning) and main-
tained during regular operation. The inspections should
include at minimum the same aspects as during com-
missioning and additionally examination of cleanliness,
loading of filters, and the need for modifications and
rebalancing in case of changing demands, layout, sensor
location, zoning, etc. These obligations shall become
the exclusive responsibility of the building owner.

Installation of the system and any changes in the
existing systems should only be performed by the
qualified/authorized personnel, best with the certifi-
cation to perform such work.

II-2 Operation and Maintenance

Systems used for ventilation should be designed for easy
and safe maintenance and operation. Operation instruc-
tions have to include advice on adjusting the ventilation
rates based on the occupancy and strength of pollu-
tion sources. While demand controlled systems with
regular and professional maintenance need are essential
in non-residential buildings, more robust systems are
favourable for residential buildings, typically maintained
and operated by non-professional occupants.

Systems and the components used for ventilation
should be kept clean for the whole building lifetime.
They should be cleaned regularly using certified
products for wet and dry cleaning that do not elevate
exposures.

Well-documented operation and maintenance instructions
must always be provided for the building owner and user.

The ventilation systems must be operated and maintained
by qualified personnel. Qualifications of operation per-
sonnel have to correspond to the complexity of the system.
Continuous education programs should be implemented
for designers, consultants, and facility managers, which
besides technical matters, should address the connection
between ventilation and exposures. m
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