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Heating Ventilation Air Conditioning 
systems are crucial for the quality of the indoor air we breathe 
every day.

Have they been correctly designed 
and built and are they being maintained to 
provide the best air quality?  

What can be improved at the time of COVID-19

to make them safer ?

Air Quality Due Diligence
Why get one? 



FACTS



“People who have been living in places that are more polluted over time…are more likely to die from coronavirus,” 
says Aaron Bernstein, the director of the Center for Climate, Health, and Global Environment at Harvard University.

A study of air quality in Italy’s northern provinces of Lombardy and
Emilia Romagna also found a correlation between Covid-19
mortality rates and high levels of pollution.

FACT 1

Air Pollution exacerbates Covid-19 
There’s a murky relationship between 

air pollution and coronavirus, 
which may mean that tackling air pollution 

will be a crucial part of easing lockdown.

Source: BBC Future

One recent study found that even small increases in fine particulate matter, known as PM2.5, 
have had an outsized effect in the US.  An increase of just 1 microgram 
per cubic meter corresponded  to a 15% increase in Covid-19 deaths, 
according to the researchers, led by Xiao Wu and Rachel Nethery
at the at the Harvard University T.H. Chan School of Public Health.



A study detected Sars-CoV-2 (the virus that causes Covid-19) could even be hitching a ride on 
PM10 particles. The researchers, based at several universities across Italy, suggest  the virus 
could be dispersed more widely on air pollution particles. 

FACT 2

Particulate matter could spread 
Covid-19

A research hypothesis associates higher mortality rates 
due to COVID-19 observed in Northern Italy and the

peaks of particulate matter concentrations.

Source: COVID-19 SARS-CoV-2 preprints 
from medRxiv and bioRxiv

Method: 
To assess environmental factors related to the spread of the COVID-19 
in Italy from February 24th to March 13th (the date when the lockdown has been 
imposed over Italy), official daily data relevant to ambient PM10 levels were 
collected from all Italian Provinces between February 9th and February 29th, 
taking into account the average time (estimated in 17 days) elapsing 
between the initial infection and the recorded COVID-19 positivity. 

Results. 
PM10 daily limit value exceedances appear to be a
significant predictor (p <0.001) of infection in univariate analyses. 
Less polluted Provinces had a median of 0.03 infection cases over 1000 
residents, while most polluted Provinces had a median of 0.26 cases 
over 1000 residents.



Statement on airborne transmission of SARS-CoV-2
Transmission of SARS-CoV-2 through the air is sufficiently likely that airborne exposure to the 
virus should be controlled. 
Changes to building operations, including the operation of heating, ventilating, and air-
conditioning systems, can reduce airborne exposures.

FACT 3

ASHRAE has started a task force 
Ventilation and filtration provided by heating, ventilating 

and air-conditioning systems can reduce 
the airborne concentration of SARS-CoV-2 

and thus the risk of transmission through the air.

Source: ASHRAE, Environmental Health Committee 

Statement on operation of heating, ventilating, and air-conditioning 
systems to reduce SARS-CoV-2 transmission
Ventilation and filtration provided by heating, ventilating,
and air-conditioning systems can reduce the airborne concentration 

of SARS-CoV-2 and thus the risk of transmission through the air. 

Unconditioned spaces can cause thermal stress to people 
that may be directly life threatening and that 
may also lower resistance to infection. 



FACT 4

ASHRAE on Airborne Dissemination
ASHRAE provides guidance and develop standards 

to mitigate the risk of infection transmission 
in the built environment. 

Such documents provide engineering strategies
to employed in a variety of spaces such as 

ships, planes, trains, and automobiles.

The majority of larger emitted droplets are drawn by gravity to land on 
surfaces within about 3–7 ft (1–2 m) from the source (see Figure 1). 
General dilution ventilation and pressure differentials do not significantly 
influence short-range transmission. 

Conversely, dissemination of smaller infectious aerosols, including droplet 
nuclei resulting from desiccation, can be affected by airflow patterns in a 
space in general and airflow patterns surrounding the source in particular. 

Small aerosols (<10 μm), can stay airborne and infectious for extended periods 
(several minutes, hours, or days) and thus can travel longer distances and infect 
secondary hosts.



“Dry air combined with cold temperature is known to enable viral 
transmission”
“..Exposure of mice to low humidity conditions rendered them more 
susceptible to influenza disease. Mice housed in dry air had impaired 
mucociliary clearance, innate antiviral defense, and tissue repair function. 
Moreover, mice exposed to dry air were more susceptible to disease mediated 
by inflammasome caspases…

FACT 5

The relevance of thermo-
hygrometric conditions

Low ambient humidity impairs 
barrier function and innate resistance.

Source: Eriko Kudo, Eric Song and others, University of Yale, 2019

Eriko Kudo et al. PNAS 2019;116:22:10905-10910
©2019 by National Academy of Sciences



Summing Up
Expected effects of Air Quality on COVID-19

People exposed to air pollution are worst affected by COVID-19.

The Sars-CoV-2 is likely to travel via PM10.

The internal air conditions could impair the 
natural human barriers to viral infections.

HVAC Systems can have an effect, either 
positive or negative, 

on the spread of airborne virus in an indoor 
environment.



Practical Implications 
for ship owners, operators and engineers

The HVAC system’s impact will depend 
on many variables like source location, strength of the 
source, distribution of the released aerosol, droplet size, air 
distribution, temperature, relative humidity and filtration.

Thus, strategies for prevention and risk 
mitigation require collaboration among 
designers, owners, operators, industrial hygienists, and so on. 



SUGGESTED ACTIONS



Output
A detailed technical Report including: 

 Assessment of the current system condition and risks
 Proposals for mitigating and improving actions to:

• Immediately correct the system management
• Schedule any adjustment or improvement

Improving Indoor Air Quality
Assumptions are reliable enough to suggest 

intervening on the HVAC systems at workplaces 
and aggregation venues is a valid recommended action

to improve indoor air quality and safety.

AiCARR: Protocol for SARS-CoV2-19 spreading risk reduction

Proposed Service
A detailed survey on the existing HVAC system with in-
depth technical investigation
including visual inspection, measurement 
and evaluation of technical and hygienic sanitary 
performances.



HOW TO PROCEED



Indoor Air Quality 
Due Diligence Service 

A complete step-by-step
Due Diligence provided by HVAC experts

Technical 
Investigation

Pressure, Airflow, 
Temperature & 

Humidity Analysis

Hygiene conditions 
analysis

Preliminary 
assessment of the 

system documentation



Temperature and Humidity 
Analysis

A complete step-by-step 
Due Diligence provided by HVAC experts

HVAC system 
design adaptation 

Are 
thermohygrometric 

conditions 
acceptable? 

Yes

No

HVAC system 
modifications YesNo

Maintenance 

Update of control 
system

System adaptation 
proposal

Update of distribution 
and/or equipment 



Hygiene Conditions 
Analysis

A complete step-by-step
Due Diligence provided by HVAC experts

HVAC system 
sanification project

Are the hygiene 
conditions 

acceptable? 

Yes

No

Post-Sanification
Technical Inspection

Technical/visual inspection
for periodic surveillance

Sanification of the 
aeraulic system

Post-inspection 
Technical Report



STI ENGINEERING

www.sti-engineering.it

STI Engineering (Design & Consulting)

marine@sti-engineering.it

Thank you for your attention.

http://www.sti-engineering.it/
mailto:mail@sti-engineering.it
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