
Engineering measures





Ventilation, filtration and germicidal UV



Natural and mechanical ventilation





• The ventilation of environments serves to maintain comfortable air quality in spaces through

air exchange.

• Ventilation is the (intentional) movement of air due to natural phenomena or automated

systems that are directly controllable.

• In the first case, it is called natural ventilation, generated by wind or other related factors. In

the second case, it is called mechanical (controlled) ventilation.

• The advantage of natural ventilation lies in the fact that, with appropriate building design, its

management is very economical and more suitable for non-working environments.

• The advantage of mechanical ventilation is that it can guarantee performance when required

and is therefore more suitable for working environments.





Blower door test













Natural ventilation









Wind-induced ventilation

The windward side is 

subject to positive wind 

pressure coefficients 

due to the impact of the 

wind and its deflection 

on the surface.

The leeward side is 

subject to negative 

pressure coefficients 

due to the separation of 

the boundary layer from 

the sharp edges that 

connect the roof and the 

windward wall.The pressure 

coefficients on the side 

faces of a building can 

be positive or negative 

depending on their 

inclination relative to 

the prevailing wind.





Buoyancy-induced ventilation







Ventilazione indotta dalle forze di 

galleggiamento
• Near the ground (z' < 0), the external air tends to penetrate the 

building, pushing the warm air inside.On the upper floors (z' > 

0), the internal pressure on the building envelope exceeds the 

external pressure (Δp > 0), causing warm air to escape.





Mechanical ventilation





Controlled mechanical ventilation (VMC) systems continuously ensure air exchange while
guaranteeing control over indoor air quality (IAQ).

The system can take on different configurations, depending on the building's intended use, the
size of the rooms (surface areas, volumes), and the required airflows.

For small rooms, localized systems can be used, in which a supply or exhaust fan is installed
directly on one of the walls of the room to be ventilated or mounted on a window.







Issues:

• Formation of drafts

• Short-circuiting of air between supply 

and extraction

• Stagnant air





AIR 
FILTRATION



2. Merv Filters:

Minimum-Efficiency Reporting Value measures the efficiency with which filters remove particles of specific sizes by trapping airborne 

particles in a network of fibers. Merv filters are available in a range of efficiency ratings, from 1 to 16. The higher rating help filters 

remove the particles efficiently. They can reduce or eliminate airborne allergens, dust particles, mold spores, and bacteria.

Features

o MERV 1 to 4 controls large particles such as dust, spray paint dust, lint, and carpet fibers and is applicable for window air

conditioning units in homes. 

o MERV 5 to 8 controls mold spores, hair spray, and dust. It is mainly used in commercial buildings, residences, and industrial

workplaces since it offers 90 percent efficiency on particles 3 to 10 micrometers in size.

o MERV 9 to 12, primarily used in residences, hospitals, and commercial buildings, helps to control humidifier dust, lead dust, vehicle 

emissions, and welding fumes. 

o MERV 13 to 16 is applicable in general surgery suites, smoking lounges, and commercial buildings with superior HVAC systems 

that control airborne bacteria, most tobacco smoke, and pollutants released through sneezing.

o High-quality, thick pleats filters trap and block as much as 98 percent of particles as small as 0.3 microns.

Benefits

o It provides clean, healthy air with a higher filter efficiency and can capture smaller particles.

o Protects HVAC equipment from small dust particles.

o The higher MERV filters have higher resistance and are capable of fine filtering.

o Improves the lifespan of your HVAC system.

Challenges

o High static pressure makes the heating and cooling system inefficient or pleats so close together that the filter faces loads and 

needs to be changed much more frequently.

o Increase the pressure in the duct system. 

o Higher capacity filters may need a complete overhaul of the design during the retrofit of legacy HVAC systems.

o Increase the energy use of the system leading to higher energy consumption.

o Reduces the air flow causing comfort problems.

o Possibility of freezing the air conditioner coil and potential damages to the compressor. 



TOPICS

1. INDOOR AIR QUALITY

(IAQ)

2. IMPORTANCE OFAIRFILTERS

3. FOUNDAMENTALSOFAIR FILTERS

4. OUTDOORAIR CATEGORIESODA & 

SUPPLYAIR CATEGORIESSUP

5. EUROVENT ENERGYEFFICIENCY 

CLASSIFICATION

6.COVID-19 INDUSTRY 

RECOMMENDATIONS

7. CASESTUDIES



Theimpact of IAQontheburden of diseases (BoD) is

measured by the means of a so-called disability-

adjusted-life-year (DALY).

This time-based measure combines years of life lost due

to premature mortality and years of life lost due to time

lived in states of less than full health.

The total estimated burden of disease attributable to IAQ

in the European Union is approx. 2 million DALYs per year,

which means that two million years of healthy life is lost

annually.

It is worth noticing that, according to latest estimation

carried out by French economists, the cost of 1DALYcan

amount up to 100000 EUR.



Outdoor air pollution plays asignificant role for indoor air exposures.

Due to ventilation providing continuous air exchange in buildings, the

indoor air exposure to fine PM originates mostly from outdoor air,

especially in areas affected by heavy traffic.

The second most important source of exposure comes from the

indoor combustion of solid fuels for cookingandheating (if present).

What is often not acknowledged is that in strongly polluted areas (e.g.

heavy industry zones, city centres with heavy traffic) without air

filtration, over 90% of ambient PMlevels monitored outdoors,

occurs indoors.

Applying correctly selected, efficient air filters in ventilation systems

can significantly reduce the impact of PMexposure on the Burden of

Disease(BoD).

Bad ambient air quality affects the burden of

diseases (BoD) most



CLEANAIRBENEFITS



USING THE RIGHT FILTER

Using the right air filter will help you to maintain healthy

indoor air quality and save energy (by using the Eurovent’s new

energy classifications.
Choose the right air filter for the lowest energy usage and highest indoor air quality.

Today, all air filters can be graded from A+ (lowest energy consumption) to E(highest) .

Theclassification, (ENISO16890) will give you: a filter's annual energy consumption, initial 

efficiency and minimum efficiency



European standard defining the filtration performance of filters for general

ventilation was the EN779:2012 till end of 2018.

From 1/1/2019 we havethe new global standard ENISO16890:2016.

Both standards deal with the evaluation of the filtration effect of coarse and fine

dust filters used in general ventilation.

In EN779:2012, the efficiency classification for medium and fine filters is based

on 0,4 μm particles, while the new ENISO16890 defines the efficiency for various

fractions of particle size: PM10,PM2.5 and PM1.

Both standards deal with the evaluation of the filtration effect of coarse

and fine dust filters used in general ventilation.

FOUNDAMENTALS OF AIR FILTRATION



Main differences in test method between EN779:2012 andENISO16890:2016



The quality of any filter essentially

depends on the percentage of dust

transported through the filter that is

actually collected.

For coarse filters, the filter effect is

evaluated by measuring the initial

gravimetric arrestance when challenging the

filter with synthetic test dust using ASHRAE-

test dust.

For fine filters, the filter effect is evaluated

by measuring the efficiency against 0.4

micron DEHSdroplets.

EN 779:2012

Standard



ENISO16890:2016 Standard



Comparison of EN779 and 

ENISO16890

rated filter classes

Sellection of EN779 and 

ENISO16890

rated filter classes



HEPA FILTERS

In high risk environments, which include laboratories,

hospitals, isolation rooms and quarantine space the use of HEPA

(High-Efficiency Particulate Air) filters is mandatory!

HEPAfilters also should feature a dedicated containment system (so called Bag-in-Bag-out) 

to facilitate their replacement without physical contact with contaminated material.

HEPAfilters international standards is EN1822-1:2019 (part of ISO29463)

Usually, each single HEPAfilter is tested according to standards by the manufacturer before 

dispatching and comes with a test report and a label showing the test results.



EPA 

HEPA 

ULPA



World HealthOrganisation (WHO)set these annual 

mean Indoor Air Quality:

•Annualmean for PM2.5< 10μg/m3

•Annualmean for PM10< 20 μg/m3

Norecommendations for PM1concentration.

In next tables we can seethe OUTDOORAIR 

CATEGORIESODA1ODA2ODA3

and then SUPPLYAIRCATEGORIES



THE ENERGY USE IN KWH/ANNUM IS

CALCULATEDDUETOTHEFORMULAIN

EUROVENTREC4/21-2018.

Where we define qv = 0.944 m3/s,

t =6000 h/a andh =0.5

ENERGY EFFICIENCY

CLASSIFICATION



Illustration of the 

AIRFILTERS

Energy Efficiency

Label



SOMEEXAMPLES





Air filtration is one of the ways to fight the impact of harmful pathogens such as

COVID-19.

Clean air should be introduced into our facility regularly to ensure a clean work

environment.

A high-efficiency air filtration solution can prevent infections in the air because it

can trap and remove flu viruses from the air.

Theeffectiveness depends on the efficiency of the air filter.

But as infectious droplets generally are larger than 1micrometer, the reduction of virus is

significantly greater.

The virus captured in the air filter is strongly bound to the fibers in the filter

media.

Once the virus is captured it will stay in the air filter and eventually dry out and die

(refers to as inactive).

https://www.camfil.com/en/insights/life-science-and-healthcare/virus
https://www.camfil.com/en/insights/life-science-and-healthcare/virus
https://www.camfil.com/en/insights/life-science-and-healthcare/virus




Part 1

AIRPURIFIERS



Technical especifications 

Surface area covered: 100 m² 

CADR*: 764,4 m³/h

Electrical supply: 220 - 240 VAC /  

50 Hz

Consumed power: 68 W

Weight: 14kg

Working temperature: 5 - 30 ºC 

Size Ax Bx C: 767,5 x 440 x 330 mm 

HORIZON AIRSensor: Temperature, 

humidity PM2.5 levels

Control APP:No

*: Volume of air with hazardous

particles that the equipment is

capable of purifying in one hour.





UV LAMPS















Until recently, there has been little interest in revisiting the UV-C
UV limits, since the only workers routinely exposed to UV-C
wavelengths were arc welders and some scientists working with
open arcs and specialized arc lamps, so the TLV®s were applied
for risk assessments in those work areas.

This was of special interest to those working with upper-air
ultraviolet germicidal irradiation (UVGI), where a frequent question
was whether some scattered UV-C into occupied areas should
really be of concern.

The preliminary studies began to suggest that thresholds were
considerably higher than some published in the past using arc
monochromators with 10–20 nm spectral bands for exposure.



Exposure of the forearm of Type II human skin to UV-C at 222 nm supported assertions
that a larger cumulative dose was required to produce an observable cutaneous effect.

In a case study, a cumulative dose of 1500 mJ cm−2 at 222 nm did not produce an
observable effect. Exposure at 6000 mJ cm−2 resulted in a faint yellowish color
appearance to the exposed skin that was apparent almost immediately.

The experimental data from both skin and eye exposure studies support a substantial
increase in the exposure limits at wavelengths less than 250 nm.

This initially comes as somewhat of a surprise to biologists who are well aware of the
greater energy of UV-C photons compared to UV-B and who have studied DNA damage
and cellular mutagenesis from 254 nm.

Yet, in practice, outdoor workers are routinely exposed to solar UV above the UV-B
exposure guidelines.

The current exposure guidelines can be exceeded in midday midsummer within less
than ten minutes.



An expert committee of scientists and physicians who had studied solar and ultraviolet 
photocarcinogenicity met at the International Agency for Research on Cancer (an Agency of 
the WHO—the World Health Organization) in Lyon, France, in 1992, and concluded that sunlight 
was carcinogenic in humans (Group 1), and: “Ultraviolet C radiation is probably carcinogenic 
to humans (Group 2A).” 

A later IARC group particularly concerned about risks of photocarcinogenicity from tanning 
beds met in 2009; and, although the focus of their review appeared to be the risks of UV-A 
and UV-B from tanning beds, this group recommended updating all ultraviolet radiation 
(along with sunlight) to Group 1 (24, 30).

International Agency for Research on Cancer (2012) Solar and ultraviolet radiation. In A Review of Human 
Carcinogens, Part D: Radiation/IARC Working Group on the Evaluation of Carcinogenic Risks to Humans (2009: 
Lyon, France), pp. 35–101. IARC Monograph 100D, International Agency for Research on Cancer, Lyon.



1. UV Light:

Ultraviolet (UV) lights are devices that emit UV radiation. UV Light radiation can be used in HVAC systems to disinfect air 

and surfaces. The UV light breaks down the DNA of microorganisms, rendering them unable to reproduce and causing them 

to die. UV lights can reduce or eliminate airborne pathogens, including bacteria, viruses, and mold spores.

Features 

o The main types of UV lights are low-pressure mercury vapor lamps and high-pressure mercury vapor lamps. 

o Low-pressure mercury vapor lamps produce lower levels of UV radiation than high-pressure mercury vapor lamps, which 

makes them less effective in disinfecting air and surfaces. 

o UV light installation is an in-duct (AHU) UV system. In-duct UV system processes the air as it cycles through return ducts, 

killing microbes by maximizing UV-C in all directions with the reflective surface of that section of the tubing. 

Benefits 

o Coil sterilization targets and fights microbial growth on tougher-to-reach areas, including grooves, fins, and seams, with 

the robust power of UV-C lighting.

o UV filters also reduce odors and VOCs (volatile organic compounds).

o Kills and eliminates germs, viruses and bacteria, mold, mildew, other allergens, and foul odors.

o Improves HVAC efficiency and reduces HVAC maintenance. 

o Lowers energy consumption. 

Challenges

o Higher installation costs occur with mostly a limited lifespan of one to three years. 

o It is not a Fool-Proof / 100% Effective solution.

o Unable to target gases, fumes, and cigarette smoke.

o Only certain UV lights work in air purification.

o Direct exposure is hazardous to the skin and eyes considerably. 

o If not installed properly in the HVAC system, it can be ineffective, leading to hazards or material decomposition putting 

occupants at risk. 











The current reasoning is that the 8 h limiting irradiance should still be
acceptable for the longer shifts because of dose-reciprocity failure beyond ~4–5
h.

That is, a higher dose is required for longer durations for the same effect, and
there is sufficient safety margin to readily accommodate these longer exposure
durations.

Dose additivity beyond a day can be ignored because of cellular repair (e.g.
overnight) and the safety margin for exposures at or below the TLV.

The constant replacement of epidermal cells and corneal epithelial cells and the
location of germinative cells were carefully taken into account in the
development of these limits.

The fortunate evidence is that the protection of these critically important cells is
far better in the UV-C than in the UV-B.



LED (Biovitae)



73

FUNZIONA IN 

PRESENZA DI 

PERSONE

LED (UV-FREE) 

NESSUN RISCHIO 

DI ESPOSIZIONE

SANIFICA 

DURANTE LE 

ATTIVITÀ 

QUOTIDIANE



BIOVITAE

405NM BLU-VIOLETUV-C



Istituto Dermopatico dell’Immacolata - Rome

St. Walburg Elementary School - Germania Liceo Moscato– Sant’Antimo, Italia Università di Camerino – Italia

Ospedale Montevergine – Sala Operatoria –

Dipartimento di Cardiologia Campania
IDI Istituto Demopatico dell’Immacolata- Roma Ambulatorio – Corte dei Conti ADR- Ospedale di emergenza dell'aeroporto di Roma 

Fiumicino

Policlinico Universitario 
Campus Biomedico - Roma
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Prefettura – La Spezia Lazio Innova Innovation Hub – Viterbo

ALLEVAMENTI E TRASFORMAZIONE ALIMENTARE

Allevamento di bufale- Fattorie De Vivo 

Italia

Fattoria La Granda-

Genola, Italia

Allevamento di maiali irlandese Caseificio Torricelle– De Vivo Agriculture factory-

Salerno, Campania

UFFICI

Baxter Headquarter - Roma
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Lavazza Flagship Store – London
La Cooperativa – Cortina D’Ampezzo

Sampdoria’s Dressing Room – Genova

RETAIL E SETTORE SPORTIVO

COOP– Bologna, Italia
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