INDOOR AIR QUALITY
Health, Safety, and Well-being Guarantee

2nd Edition - April 2023



2nd Edition - April 2023

Special thanks to the cre d I'|'S

Technical Team

Eng. Arnaldo Basile — President of ABRAVA Produced by
ABRAVA - Brazilian Association of

A i Refrigeration,
Eng. Carlos Braga . Dlrec’rqr of ABRAV_A Regional Air Conditioning, Ventilation and
Office MG, mechanical engineer and director at Heating
CBTEC Engenharia PNQAI - National Indoor Air Quality Plan

Eng. Leonardo Cozac — ABRAVA Director, founder of Technical Support
Qualindoor — PNQAI manager — Indoor Air Quality Eng. Carlos Henrique Madeira

specialist and CEO of Conforlab e "
Coordination and Editing

: : Alessandra Lopes -
Marcelo Munhoz — President of Qualindoor — Communicoﬂgns Agency

PNQAI manager — Indoor Air Quality specialist —

managing partner af Sicflux Contributors
Layout and Design - Daniella
Fébio Brevi — Qualindoor and PNQAI Consultant Miconi

[llustration - Fernando Pereira
Proofreading - Mdarcia Farias

ABRAVA
Av. Rio Branco, 1492 Download the guide
(11) 3361.7266

www.abrava.com.br



Infroduction

Engineering in the service of everyone's well-being

The Brazilian Associatfion of Refrigeration, Air Conditioning, Venfilation and Heating (ABRAVA) is yet
another engineering entity bringing to the forefront the imporfance of implementfing professional
solutions fo address indoor air quality.

In light of the serious consequences of the SARS-CoV-2 pandemic, engineering—as a key branch of
science—has a responsibility fo help ensure the well-being, health, and biosafety of people in
enclosed spaces. ABRAVA fulfills this role by shedding light on this crucial issue.

To ensure that this and all acfivities exclusive to the fields of engineering, agronomy, and
geosciences are carried out by properly qualified professionals, CREA-MG has increasingly
strengthened its inspection process. The presence of a Technical Responsible professional and the
registration of the Technical Responsibility Annotation (ART) are basic legal requirements for
engineering services and projects.

| thank ABRAVA for the opportunity to address companies in the refrigeration, air conditioning,
ventilation, and heating sectors, and | commend the inifiative fo raise public awareness about the
importance of engineering, agronomy, and geosciences professionals in the daily life of our cities for
the collective well-being.

Civil Engineer Lucio Fernando Borges, President of CREA-MG
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Introduction

Quality of life and health depend on many factors.

Breathing clean, high-quality, impurity-free air is essential!

Research on the effects of pollufion on health
has shown a clear link between exposure to
fine particulate matter found in the air and
premature deaths, chronic illnesses, and
respiratory problems. The danger caused by
inhaling these particles depends nof only on
their shape and size, but also on their
chemical composition and the place in the
respiratory system where they are deposited.

With the expansion of urban activities—
whether in  homes, commercial spaces,
industries, or service establishments—the

average person now spends around 90% of
their time indoors, which amounts to about 21
hours a day.

The present and future of high-quality indoor
environmenfs are increasingly fied to indoor air
quality. Indoor Environmental Quality and
Indoor Air Quality are two complementary
concepts that play a growing role in shaping
the design of spaces, architecture, systems

and equipment definitions, solution integration, and
energy use.

In this context, ABRAVA, fogether with specialists in
Indoor Air Quality from industry and service sectors,
has been actively promoting and implementing
engineering best practices to protect people's
health.

However, it's important fo remember that change
must go beyond the professionals in these
represented sectors. A cultural shiff in society is
needed. Breathing air of proper quality in indoor
environments is a right for all-—governed by
exisfing standards and regulafions!

We work to ensure that everyone enjoys proper
indoor air quality in their environments!

Eng. Carlos Braga — Regional Director, ABRAVA MG
Eng. Arnaldo Basile — President of ABRAVA




Air Conditioning and IAQ

Did you know that an adult
breathes about 450 liters of air

: nd :
per hour, 10,000 liters per day, et
and spends approximately 93% 2¢05
of their day indoors?* times more polluted

than outdoor air
HVAC systems serve mulfiple purposes, and one of — ,..___'
their most important functions is maintaining indoor indoors

air quality, which is vital for human health. In our
daily lives, climafe control is also essential for the
proper functioning of society in a wide range of
environmenfs—such as the manufacturing and
sforage of medications, food production, hospitals,
dafa centers, shopping malls, industrial facilities,
airports, residences, and many other spaces where
people gather.

in fransit outldoors

*Source: EPA — United States Environmental Protection Agency
Air conditioning is good—and
it's good for you!




Artificial Climate Control and Its Benefits

“Air-conditioned environments are physically defined
spaces characterized by specific dimensions and
installafions, subjected to a climate control process
through  equipment.”  (Definition from  ANVISA
Resolution 09/03)

A mechanical HVAC system simultaneously controls
the following functions:

b Temperature control — ensuring thermal
comfort

b Humidity control — through humidification
and/or dehumidification

P Air renewal — replacing indoor air by mixing
it with outdoor air, thus diluting contaminants

> Air filtration — improving indoor air quality
by removing pollutants through filters

b Air distribution - providing
befter  homogenization of indoor
conditions, preventing  sfagnafion  zones
(pockets  of stagnant air)

Among otfher technical aspects that also impact
overall well-being.




BRS - Building-Related Syndrome

Did you know that BRS -
Building-Related Syndrome -
IS one of the factors that
directly affects a space’s
indoor air quality?

Since the 1980s, the World Health Organization
(WHO) has recognized "Building-Related Syndrome.”
BRS can be understood as a group of illnesses
caused or triggered by air pollution in enclosed
spaces.

Specific care with local maintenance of the building
sfructure and its systems—such as mechanical
HVAC—can help prevent illnesses among occupants,
reduce absenteeism, and most importantly,
contribute fo the protection of everyone’s health.




The Impacts of IAQ on Health

The air we breathe is essentfial fo our health, but indoor air

is nof always of adequate quality.

Learn about the fypes of contaminants present in the air

we breathe and their implications for human health—

causing conditions such as COVID-19, asthma, viral

infections, allergies, among others. ‘

P Volatile Organic Compounds (VOCs), including
formaldehyde, which can be found in various
construction and maintenance products used in
indoor environments such as carpefs, vinyl,
paints, plasfics, furniture, electronics, cleaning
products, and many others.

)Particulute matter, solid or liquid, especially
between 0.1 to 10 pm (mineral fibers, synthetic §
fibers, spores, pollen, insect residues, aerosols,
efc.)

Chemical contaminants (carbon monoxide, ©
carbon dioxide, nifrogen oxide and dioxide, sulfur =
dioxide, ammonia, formaldehydes, volatfile =
organic compounds, efc.)

P Biological contaminants (fungi, bacteria, viruses)




IAQ In Indoor Environments

Outdoor air may contain
particles, pathogens,
VOCs, and odors

e Indoor A" Vgntilution typically . A high_percemuge of recircu[oted
M T includes only a indoor air passes through particulate
QUCIlIfy qt WOI’k small percentage  filtration and is cycled back through

of outdoor air the HVAC system

The heating, ventilation, and air conditioning system (HVAC) removes

particulates and conditions air femperature and humidity for indoor use. HVAC

o . systems that are not in compliance with technical standards are incapable of

A combination of fresh (outdoor) air removing pathogens, VOCs, and odors effectively...

and recirculated indoor air continues i
to carry pathogens, VOCs, and odors

throughout the building

Occupants bring in and fransmit
pathogens, dust, and odors

and transmitted between floors

Pathogens may be recirculated P
and office units

VOCs are emitted from carpets, furniture,
upholstery, paints, and varnishes

Fine particles are released by photocopiers

VOCs and odors come from industrial cleaning
solvents used for office maintenance

*Vocs - Volatile Organic Compounds
*AVAC-R - Heating, Ventilation, Air Conditioning, and Refrigeration

Recirculated air carries
indoor pollutants: pathogens,
particulates, and VOCs

Pollutants inside HVAC ducts may
include pathogens, mold, dust, and
insect droppings, all of which can
lead to Sick Building Syndrome (SBS)

VOCs are also emitted from
electronic devices

Localized fransmission of airborne
pathogens and pollutants can occur
due fo proximity and stagnant air
pockets that cannot be effectively
venfilated by the HVAC system.

Dust and dust mites are found
in curtains and upholstery

Poor air quality results from
proximity and high human density



IAQ in the School Environment

Thermal comfort should not be the only concern in a
school environment!

Classrooms are spaces where indoor air quality (1AQ)
can directly impact student performance. Therefore, the
characteristics of these environments are crucial for
both academic development and the healthy physical
growth of students.

Standalone split-type air conditioners, as well as air
circulafors, are generally not recommended for
schools, since most of them lack essential features like
indoor air renewal. For an HVAC system to function
properly, it must operate in compliance with applicable
sfandards.

Keeping doors and windows open is nof always the
ideal solution, as it allows outdoor pollutants, noise,
and uncomforfable temperatfures to enter.

When in doubt, always consulf a specialist.

Negligence is a crime!




IAC, CO, and Productivity

A properly air-condifioned environment thaf promotes
well-being leads to increased productivity!

\When evaluating productivity in an indoor space, one
important factor fo consider is the level of CO2
(carbon dioxide) present. According fo ANVISA
Resolution 09, the maximum allowable concentration
is 1000 ppm (parts per million), which equals just
0.1% of the air's composition.

When COz levels exceed this limit, the productivity of
individuals in the space fends fo decrease, offen due

to involunfary drowsiness and impaired cognitive
function.

High COz concentration can negatively affect
performance, causing slower thinking and reduced
comprehension. It also impacts a person's health,
potentially increasing absenteeism at work or school.
This applies fo all types of environments—cinemas,
gyms, vehicles, and more.

Mainfaining proper COz levels is a sign of good
ventilation and contributes fo everyone’s safety and
productivity!




The Importance of Air Quality Iin
Commercial Environments

According to public research, textile coverings such

as carpets and rugs fend fo function as a *filter" by LY
retaining airborne particles on the floor, thereby &
confribufing fo improved indoor air quality.

In light of this, what should be done when deciding
to use fextile coverings in commercial environments
to ensure better air quality and safeguard the health
of occupants?

According to ANVISA’s Resolution RE 09, any fexfile
covering in your space must be cleaned regularly.

Lack of proper maintenance of texfiles can indeed
lead to the accumulation of dirt, negatively impacting
indoor air quality. Therefore, it is essenfial for
companies fo take steps to ensure proper cleaning
and mainfenance of these materials.

Guidance can be found in the ABIT/ABRITAC guide
available at www.abit.org.br or by scanning the QR
code.

Download
the guides
and booklets



TAKE CARE OF THE
AIR YOU BREATHE!!

Always hire qualified and
certified professionals!




About

®

The National Indoor Air Quality Plan (PNQAI) is
a civil society initiative launched in 2021 to
raise public awareness about the importance of
indoor air quality. It is supported by more than
40 organizations that work directly and
indirectly on actions related to indoor air
environments.

PNQAI

NATIONAL INDOOR AIR QUALITY PLAN

This initiative is led by the National Department of
Indoor Air Quality — Qualindoor, part of ABRAVA. It
operates in a horizontal structure through its
affiliated associations and aims to mobilize society
and promote measures that ensure healthy indoor air
quality. The goal is to create healthier indoor
environments and mitigate the harmful effects of
poor air quality, which can negatively impact both
health and productivity.

WWW.pnqgai.com.br




Testimonials Regarding Indoor

Air Quality

*The population has learned to take care of the wafer and
food they consume many years ago; now it is fime fo start
faking care of the air we breathe. We breathe approximately
10,000 liters of air per day. This air can contain
contaminants, gases, particles, and microorganisms
invisible to the naked eye that enfer our bodies and can
cause damage both in the shorf and long ferm. Knowing
and caring for the air we breathe is essential for our health.

People can and should fake care of the air inside their
homes and demand that public places provide good quality
air. Brazil has legislation published by ANVISA in 2003 that
defines air quality  standards  for  air-condifioned
environments. By following these guidelines, people will be
safer in enclosed spaces.”

Dr. Gongalo Vecina — Founder of Anvisa and Professor at FSP/
USP - Medical Consultant for PNQAI

*For various reasons, humans in their daily lives—whether
at home, work, or even during transporfation—due to their
presence or the processes involved, end up contaminating
the air. This contamination must be continuously removed
fo ensure that indoor air quality is adequate and satisfactory
S0 as not fo reduce a person’s lifespan or their work
capacity.”
Eng. Oswaldo Bueno — Technical Consultant and Coordinator of
CB 055 at ABRAVA

*We increasingly live in indoor environments. The nature
of work is leading us toward indoor activities, and more
and more, our leisure and social gatherings fake place
indoors. Air quality measures traditionally associated with
industrial processes tend fo extend fo offices, commerce,
leisure, culture, and why nof, our own homes. The range
of agents that can affect our health includes gases,
particles, bioaerosols, volatile compounds, and more
recently, infectious agents. We have entered a historic
moment in which preserving indoor air quality will be a
key deferminant of quality of life and human health. In
this context, the air quality manual developed by ABRAVA
meets an immediate need of our sociefy by providing
objective indicafors and pointing ouf ways fo improve the
health of Brazilians."
Dr. Paulo Saldiva - Full Professor, Department of

Pathology at FMUSP - Medical Consultant for
PN@QAI

‘For ABRALIMP, it is a great pleasure to participate in
such a relevant initiative as PNQAI, a project that
seeks to raise public awareness about the importance
of indoor air quality and, through this, develop actions
that promote health and well-being for all.”

Erika Duarte — Technical Content Coordinator

ABRALIMP (Brazilian Association of the Professional
Cleaning Market)



Testimonials Regarding Indoor

Air Quality

“THE IMPORTANCE OF INDOOR AIR QUALITY FOR
PEOPLE’S LIVES

"The air inside buildings is responsible for the quality of life
of the people who occupy these spaces. This quality
involves healthfulness, comfort, and good outcomes in the
activities carried out within these environments.

Ventilation and air conditioning systems (HVAC) play an
important role in ensuring Indoor Air Quality (IAQ) and
providing health and well-being for occupants. These
systems, when properly designed, selected, installed, and
maintained, should enable ventilation of the spaces with
outside air, renewing the indoor air, diluting pollutants,
filtering the air fo reduce suspended particles, and helping
reduce the risk of contamination by microorganisms.”

Prof. Dr. Antonio Luis de Campos Mariani — Professor at the
Polytechnic School of USP and Coordinator of LEQAI —
Laboratory of Indoor Air Quality Studies at the Department of
Mechanical Engineering

‘We can make some choices when inside a public
building, such as not drinking the water on site and
bringing our own water, or not eating the food available
there and bringing our own food. However, it is impossible
fo choose not to breathe the air in the place.”

André Castilho — Biologist and Health Authority at COVISA

*We are experiencing the greatest health crisis of recent
times where many lessons need to be learned. COVID-19
is an airborne disease, and therefore, indoor air quality
must be prioritized as a non-pharmaceutical measure for
controlling the pandemic. ASFIVISA is commifted fo
collaborating and developing strategies for awareness
and responsibility, in accordance with published norms
and guidelines.”

Dr. Nelzair Aratijo Vianna - President of ASFIVISA
(Association of Health Surveillance Inspectors of Salvador))

"For many decades, it was believed that fextile coverings
present in commercial environments harmed indoor air
quality by encouraging the development of dust mites and
other allergens.

However, recent research shows that confrary to
expectations, these materials play a crucial role in
improving air quality. Contributing to this scenario, ABIT-
ABRITAC (Brazilian Association of the Texfile Indusfry)
developed a guide containing technical information on the
proper maintenance of textile coverings in corporate
environments."

Paulo Jubilut - Vice President of PNQAI and Coordinator of the
ABIT-ABRITAC Guide (Brazilian Association of the Textile
Industry) on Maintenance and Cleaning of Rugs, Carpets, and
Doormats.




Testimonials Regarding Indoor

Air Quality

‘Indoor air quality is often neglected, and the air inside our
homes and buildings can be more polluted than the air
outside. This can be caused by various factors such as
chemicals, mold, and even exhaled CO2. Breathing pollufed
air indoors can lead to health problems like allergies,
asthma, and respiratory diseases. It is important fo take
measures to improve indoor air quality, and air conditioning
is a great ally in this effort. When properly designed and
mainfained, it promotes adequate ventilation to dilute and
filter unwanted pollutants. For this reason, ASBRAV and its
members are focused on improving indoor air quality,
creating healthier and safer environments for ourselves and
our families."

Mario Henrique Canale — President of ASBRAV
(Southern Brazilian Association of Refrigeration, Air
Conditioning, Heating, and Ventilation)

"Working environment conditions are strongly related fo the
performance of their users. The conditions for carrying out
activities within a company are very important—especially in
indoor office buildings where air conditioning is present and
adequate indoor air quality and thermal comfort standards
are required. Facility Managers have a sfrong inferest in
indoor air quality (IAQ) due fo the rafional use of the system,
comfort, and consequently better energy use. On the other
hand, companies want comfort for employees and a
reduction in absenfeeism and health-related leaves. This
fopic gained even more aftention affer the pandemic, with
proper health standards in office environments where people
spend most of their time."

Irimar Palombo — President of ABRAFAC (Brazilian
Association of Facility Management, Property & Workplace)

"Air quality is a crucial factor for the health of environments, and this
issue is directly connecfed to the technical decisions made by
designers. As archifects, we have an essenfial role in disease
prevention, especially following the pandemic, which highlighted the
importance of this fopic. We, as professionals, are responsible for
calculating air renewal in spaces, ensuring air quality and the safety
of the people who use them. To do this, we must consider various
factors such as natural venfilafion, the use of climate control
equipment, and selecting materials that do not emit pollutants. In
summary, air quality is a fundamental aspect of architecture that
must be considered in every project, with the goal of promoting
healthy and safe environments. "

Julia Teixeira — Architect, Ph.D. — Counselor at CAU-DF (Council of
Architecture and Urbanism — Federal District)

"At CFT, we emphasize the importance of air qualify. We prioritize
this even in our seminars, congresses, and plenary sessions, which
as a rule must be held in places where air filtration and renewal
comply with RE-09 and NBR 16401 standards. We know that our
industrial fechnicians connected fo the HVAC-R field continually
reinforce this knowledge through our internal fraining seminars, also
promoting awareness about air quality on our social media and
other media outlets. Air quality is a tool that reduces workplace
absenteeism, improves school performance, and—much more than
that—saves lives. We are partners with entities, associafions, and
initiatives that spread this knowledge."

Solomar Rockembach — President of CFT (Federal Council of
Industrial Technicians)



Technical Observations
Regarding Indoor Air Quality (IAQ)

To ensure a healthy and comfortable environment for
humans, it is necessary fo follow some technical
guidelines defined by ANVISA and ABNT, such as:

Maintain:

b Temperature
Summer: 23°C to 26°C
Winter: 20°C to 22°C

Relative Humidity
Summer: 40% to 65%
Winter: 35% to 65%

b Air Renewal Rate
Normal environmenfs: 27 m3/hour/person
Environments with high people furnover: 17 m3/hour/
person

> Air Filtration
Use appropriate filters according to recommendations.

>»» Microorganisms
Presence of fungi below 750 CFU/m?3 and
infernal/external air ratio less than 50%




Air Renewal, Circulation, and Ventilation
\What's the Difference?

Did you know that air renewal, ventfilation, and air circulation are different actions? To breathe
clean and healthy air indoors, it’s important to understand the difference between them:

Ventilation is the replacement of SCENARIOS FOR AIR

indoor air with outdoor aqir in order

fo dilute and remove poliutants. CONDITIONING USAGE

Ventilation can be natural (open

AIR QUALITY _

i i S ios Usage condition
WIndOWS) or mechonlcol iy TEMPERATURE  POLLUTION AIR RENEWAL

(VenmCﬂ'iOI’] bOX W”h fII’rer ™ dUCT 01 Air conditioning off, doors and
SySTem) windows open.

02 Air conditioning on, no air renewal,
doors and windows open.

Air circulation is the movement of

03 Air conditioning on, air renewal
open, doors and windows open.

air within a closed space, without
proper exchange or filtration of the

N dX
A X OO

BB X XX

) . - 04 Air conditioning on, air renewal
air—sometimes caused by ceiling closed, doors and windows closed.
or p0ﬂ0b|e fans. 05 Air conditioning on, air renewal

open.

Air renewal is the actual exchange —

Of air, C(]med OUT by eqU|pmem — To meet the above conditions, air conditioning systems must comply with the PMOC (Plan for Maintenance,

ifi A i Operation, and Control) and have a valid and adequate indoor air quality report.
ConneCted TO Clr“fICIG| CI I mGTe — These concepts also apply during the COVID-19 pandemic.

control (HVAC) SySTemS. — The technical manager for the air condifioning system must be a legally certified professional responsible for
verifying whether the system complies with Brazilian regulations and is suitable for operation during the COVID-19
pandemic.

@™ ABRAVA DA

DELDE Hid%




Air Filtration to Ensure 1AQ

According to studies by the US EPA, indoor air can be 2
to b times more polluted than outdoor air. In this
context, air filters in HVAC systems play a major role in
ensuring proper air filtration.

Each environmenf requires an appropriate filtration level
to ensure the safety of ifs occupants, as recommended
by ABNT NBR 16401-3. Through mechanical
ventilation and outdoor air intake, the air velocity
across the filter must not be excessive to ensure
effective filfrafion.

Air filters can be classified according fo their efficiency
in refaining different particle sizes, ranging from coarse
(G), medium (M), fine (F), to others with ultra-low
penetration (HEPA or ULPA).

Some examples of filtration levels are listed below:

e G3 - Residential buildings

e G4 - Supermarkets, hotels, snack bars, and cafés
e M5 - Offices, call centers, libraries, restaurants

e G3 + M6 - Control towers

FINE, ABSOLUTE, ALL THE WAY
TO ULTRA-FINE!

THERE ARE DIFFERENT TYPES
OF FILTERS FOR DIFFERENT

N\ TYPES OF ENVIRONMENTS ==




Influence of Technologies on IAQ

In the ongoing search for new technologies to improve
indoor air quality, several alternafives have emerged,
such as:

Radiant Catalytic lonization (RCI) - Active
technologies like photocatalysis, which involve the
constant injection of ionized hydrogen peroxide
through the air conditioning system.

)b UV Germicidal Lamps — A solutfion for inactivating
fungi, viruses, and bacteria on the surfaces of air
conditioning coils.

)POzone Generators — Used in unoccupied spaces
that previously had contaminated individuals.
Ozone is an extremely effective gas for inactivating
viruses, fungi, and bacteria but should only be
used in unoccupied areas.




IAQ and its Relationship with
PMOC

PMOC — Maintenance, Operation, and Control Plan is
a set of documents confaining all the data about the
building, the air conditioning sysftem, the responsible
technician, as well as mainfenance procedures and
routines that prove their execution.

Law 13,589 of January 4, 2018, mandates that all
public and collective use buildings with arfificially air-
conditioned indoor environments must have a PMOC
for their respective air conditioning systems, aiming to
eliminate or minimize potfenfial health risks to
occupants.

Atticle 3 - Air  conditioning  systems  and
their PMOCs must comply with
parameters of INDOOR AIR QUALITY IN
ARTIFICIALLY — CONDITIONED  ENVIRONMENTS,
especially  regarding  physical, chemical, and
biological pollutants, their folerances and control
methods, as well as comply with the requirements
established in their installation projects.




Importance of 1AQ Analysis

The analysis of indoor air quality aims to ensure a
healthy and safe environment for its occupants by
evaluafing the biological, chemical, and physical
condifions of the location, namely:

1- Research and count of pathogenic and toxigenic
fungi present in the air

2- Measurement of carbon dioxide (CO2) levels

3- Measurement of comfort parameters -
temperature, relative humidity, and air velocity

4- Measurement of the amount of airborne particles
(aerodispersoids)

According fo ANVISA Resolufion 09 of 2003, the
analysis must be performed semiannually. The
technical professionals responsible for the report must
have backgrounds in Biology and Chemistry.
Laboratories must be accredited according to ISO
17025 quality standards by Inmetro’s General
Accreditation Coordination.




Types of Maintenance
and Qualified Workforce

Did you know that maintenance procedures for HVAC
systems are divided into three categories? Preventive,
Corrective, and Predictive!

Pay aftention, as each type of mainfenance is
performed at different fimes, according to the need.

Importance of a Qualified Workforce:

There are many specialized service providers
available in  the market for Insfallation and
Maintenance of HVAC, Refrigerafion, and Ventilafion
systems.

However, it is essential to hire qualified professionals
and companies. \Why fake unnecessary risks?

Only legally certified professionals with the proper
technical responsibility should perform maintenance
and installation services.

Everyone will be safer if the service is carried ouf by
legally qualified and certified professionals registered
with their respective professional boards.




Types of Maintenance
and Qualified Workforce

Maintenance and cleaning of HVAC systems are
actions carried ouf fo ensure the equipment’s
performance and the indoor air quality, keeping in
mind health, well-being, and safety.

—
-
-
-
-
=
-
-
-
-

Understand the difference befween mainfenance and
cleaning: Cleaning/Hygienization is the removal of
microorganisms, dirt, and impurities from surfaces,
thereby reducing health risks.

Maintenance is a set of actions aimed at repairing,
mainfaining, and/or preserving something to ensure
ifs proper and correct functioning.

Keeping HVAC maintenance and
cleaning up to date is vital for health!




The Importance of the
Project and Retrofit

The blueprint of a construction project is the planning
of the development, which must be done by
engineers.

Ensuring proper indoor air quality in a space requires
cerfain precautions, especially paying close attention
to the execution of all stages of the HVAC system
design, which is connected to all phases of the
project’'s conception, including architecture, civil
engineering, landscaping, electrical and plumbing
systems, among others.

The company responsible for the design should be
hired af the beginning of the building’s architectural
planning or af the time of deciding fo install an
artificial HVAC system.

It is worth noting that for older building sfructures or
outdated HVAC systems, a Refrofit is recommended
(a term used in engineering that refers to the
modernizafion of equipment or systems considered
obsolefe or no longer compliant with standards).




Inspection and
Penalties

Failure to comply with the requirements set forth in
laws and regulations for the operation of an HVAC
system in a building can be harmful not only fo
people's health but also fo the financial health of the
establishment.

The inspection of an operating HVAC system aims
to verify whether it is functioning properly and
whether the work has been or is being carried ouf by
a duly qualified and certified company.

The purpose of inspection is to minimize failures
caused by recklessness, incompetence, or
negligence thaft could potentially compromise the
safety of HVAC operafions and impact the health of
the building’s occupants.




Inspection and
Penalties

IN COMPLIANCE WITH THE "AIR
CONDITIONING LAW," EVERYONE
HAS THEIR RESPONSIBILITY. f

e




Final Considerations

We have observed that society is increasingly
attentive to healthier eating habifs, the quality of the
water it consumes, and the regular practice of
physical activity fo improve quality of life. However,
it offen overlooks the most essential and
irreplaceable element: the air we breathe.

As outlined in this guide, we must pay close
aftention fo the air we Dbreathe in indoor
environments fo ensure acceptable levels of air
quality. These levels directly impact well-being,
productivity, absenteeism, and even mortality when
air confaminants harmful to human health are not
properly managed.

Improving indoor air quality is a major opportunity
fo reduce hospitalizations and promote better public
health across society.

We should always strive for well-designed air
conditioning systems, the installation of equipment
capable of delivering satisfactory air quality levels,
and proper periodic maintenance tailored to each
specific environment.

Stay alert: ensure the places you frequent are
equipped with appropriafe systems and have
qualified personnel responsible for the air you
breathe. Talk to those in charge of maintaining
these spaces. Caring for the air we breathe requires
specialized knowledge, and having trained and
certified professionals overseeing these processes
will make all the difference!

Take care of the AIR you breathe!

Marcelo Munhoz — President of Qualindoor

Eng. Leonardo Cozac — Qualindoor ABRAVA and PNQAI



About ABRAVA

ABRAVA — The Brazilian Association of Refrigeration,
Air Condifioning, Venfilation, and Heating is an
organization that represents four interrelated sectors
and encompasses the entire industry, commerce,

and service chain. Based on technological
development and engineering best practices,
ABRAVA focuses on fopics such as: Energy

Efficiency, Environment, Sustainability, Air Quality,
Standardization, and Professional Training, among
others.

The Association is composed of 14 Nafional
Departments, each working in different areas
dedicated to the development of their specific market
segments. It also includes 5 Committees, such as:
CB/ABNT 055, Energy Efficiency, Women in HVAC-
R, Water Treatment, and Regulafory Standards.
ABRAVA has an administrative and operational
sfructure focused on delivering benefits fo the
represented sectors, with departments in legal,
economic, export, training, and other areas.

ABRAVA plays an imporfant role in society and is
actively involved in nearly all government inifiatives
relafed to ifs sectors. The Association mainfains
various partnerships, such as with CB-55 (ABNT),

the ABRAVA Export Program (in cooperation with
APEX Brazil), and other national and infernational
agreemenfs with frade associations, academic
insfifutions, and government bodies.

Founded in 1962, the organization's mission is fo
foster ~ the  fechnological ~and  competitive
development of the represented sectors in Brazil;
promote the proper use of equipment, components,
refrigerants, and other inputs; disseminafte best
engineering  practices  both  nationally  and
infernafionally; and contribute to the development of
sfandards and procedures to ensure well-being,
indoor environmental quality, and environmental
protection.

Headquartered in SGo Paulo, ABRAVA has regional
offices in Bahia, Ceard, Minas Gerais, and
Pernambuco, and represents over 400 member
companies.

Learn more about ABRAVA’s work at:
www.abrava.com.br
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ABRAVA Mem

3A ENGENHARIA
51

AC INTERCON
ASALLES

A&M )
A.S. ENGENHARIA E GERACAO
DE ENERGIA

ABC TECNOAR

ACA INDUSTRIA

ACORN

ACQUA LiMP

ACQUA PLUS

ADRIATIC SERVICE
AEQUALYS SERVIGOS

AERIS QUALIDADE DO AR
AEROVENT

AFRIOTHERM

AHT COOLING SYSTEM
AIRMINASAR

AIR PLUS INSTALAGAO

AIR SHIELD

AIR SYSTEM

AIR TIME ENGENHARIA E AR
CONDICIONADO

AIRPLACE

AIRTEK

AIRTEMP

ALADOS ENGENHARIA E AR
CONDICIONADO

ALFA COLD

ALFATERM

ALLEGRA TECNOLOGIA
ALPINA

ALURE

ANALISE CONSULTORIA
ANTHARES SOLUCOES

AP REFRIGERACAO

APEMA EQUIPAMENTOS

AQ INDUSTRIA

ARPLAC

AR SISTEMAS TERMICOS

AR VIX

ARC AR

ARCO SERVIGOS

ARCOMP

ARCON

ARCONTEMP AR CONDICIONADO
E ELETRICA LTDA

ARCONTEX

ARDUTEC

ARKEMA

ARMACELL DO BRASIL
ARMEC CLIMATIZAGAO
ARPLAN ENGENHARIA
ARPOL )

ARTEC CLIMATIZACAO
ARTECH AR CONDICIONADO
ARTEMP ENGENHARIA
ARTEMP ENGENHARIA LTDA.
ARTICO INDUSTRIA )
ARV ELETRICOS E REFRIGERAGAO

ASPEN

ASSISTEC

ATAC-TREIN

AWA COMERCIO

AZURIS

B2DC ENGENHARIA i
BANDEIRANTES REFRIGERACAO
BELACQUA

BELIMO BRASIL

BHP ENGENHARIA

BITZER )

BKL VENTILACAO

BMS

BOM CLIMA

BRAHEX

BRASCOOL

BROOKLIN

BTS ENGENHARIA TERMICA
BUNDY

BUSCOAR

CACR ENGENAHRIA
CAETITE REFRIGERACAO
CARGO ENGENHARIA
CASA DO AR CLIMATIZAGAO
CBTEC ENGENHARIA
CEBETEC

CEDRO TECNOLOGIA
CGELAR AR CONDICIONADO E
MANUTENCAO ELETRICA
CHEMGARD QUIMICA
CLIMAPLAN

CLIMAPRESS TECNOLOGIA
CLIMARIO

CLIMATIZAR

CLIMOFRIO

COELMATIC

COLD CONTROL
COLDCLIMA
COLDTERMICA
COMERCIAL NOVA GLOBAL
CcoMIS )
CONDUTOR INDUSTRIA
CONFORLAB

CONFORTO ENGENHARIA
CONSTARCO
CONSTRUCLIMA
CONSTRUCLIMA SERVICE
CONSULT-AR ENGENHARIA
CONTRACTORS

CONTROL AMBIENTAL
CONTROLBIO
COOLING SOLUCOES
COOLINGTEC

CTMSP

DAIKIN

DALA SERVICE

DANFOSS DO BRASIL
DATA CENTER CLIMA
DATUM

DELPHIN

DELTA FRIO

DGM

DIAGRAMA EXPRESS

DIFUS -AR

DIFUSTHERM INDUSTRIAL
DIS ELETRODOMESTICOS
DPM

DUFRIO

DUTOS PRODUTOS E SERVICOS
EBM CLIMATIZAGAO

EBM PAPST

ECOCLIMAX

ECOL AR CONDICIONADO
ECOLOGIC

ECOQUEST DO BRASIL
ECOSUPORTE
ECOTEC SOLUGOES
ELCO DO BRASIL
ELECTROLUX
ELETROGAS

ELO AR CONDICIONADO
ELO COMERCIO
EMBRATERM

EMEREL

EMERSON ELECTRIC DO BRASIL
EPEX

EPT

ESFRIAR

ESPIRODUTOS
ESTERMIC

ETP

EVAFRIO

FANCOLD CLIMATIZAGAO
FANCOLD GLOBAL
FANCOLD MANUTENGAO
FANCOLD MONTAGENS
FANCOLD SERVICE
FANCOLD SERVICOS
FINCO

FIRST CLASS

FORERIO

FOX ENGENHARIA

FR CLIMATIZAGAO
FRIGELAR

FRIGGA FRIO

FRIO MASTER

FRIO PECAS

FRIOCLASS

FRIOTERM

FTR PROJETOS

FUJITSU GENERAL

FULL GAUGE
FUNDAMENT-AR
GARNEIRA

GLACIAL )

GLC REFRIGERAGAO
GREE DO BRASIL

GREEN SOLUTIONS
GRUPO ORION

6S AR CONDICIONADO
GUNTNER

HARCO ENGENHARIA
HEATING E COOLING
HIDRODERMA

HJL ESTUDOS PROJETOS
HONEYWELL

bers

IMBERA COOLING
IMIHYDRONICS
IMPERADOR DAS MAQUINAS
IMPERADOR SOLUCOES
IMPERIUM AR

INFRA 5

INOVECTOR

INSTITUTO MAUA DE TECNOLOGIA
ISOCLIMA

ISOLEV

ISOTEMP

ISOVER

ITALYTEC

IVTEC SERVICOS

JAM ENGENHARIA

JCC ENGENHARIA

JETFRIO

JMT )

JOB REFRIGERAGAO

JOHNSON CONTROLS BE DO BRASIL

LTDA
JS ANAYA

K11 COMERCIAL )
KEEVA TEIC CLIMATIZACAO
KELVIN AR

LBN ANALISES

LEVEROS

LFB

LG ELETRONICS

LGA SERVIGOS DO AR

LoTI

LS SISTEMAS .
MANENG REFRIGERACAO
MANTEST

MASSTIN

MASTERCOOL DO BRASIL
MASTERPLAN

MAXTERM ENGENHARIA
MAYEKAWA DO BRASIL
MBN SOLUGOES TECNOLOGICAS
MECALOR INDUSTRIA
MEMPHIS )
MERCATO AUTOMAGAO
MEXICHEM

MGE AIR )
MICHELENA CLIMATIZAGAO
MICROBLAU

MIPAL

MK VENTILAGAO

MP COMPONENTES

MSA PROJETOS E CONSULTORIA
MULTIVAC

MUNTERS BRASIL

NEWSET

NEWTORK

NOSSO AR

NSF INTERNATIONAL

O BRASIL

OLEO MONTREAL

OPJ ENGENHARIA
OSWALDO BUENO ENGENHARIA
0TS ENGENHARIA

PACCINI RADIADORES E AR

CONDICIONADO

PADRON

PANASONIC DO BRASIL
PARICE

PENNSE

PENSAR ENGENHARIA
PLANENRAC ENGENHARIA
PLANTERMO AR CONDICIONADO
POLOAR

POLYCLIMA AR CONDICIONADO
POSITRON

POWERMATIC
POWERTECH

PRATIKA

PREST COLD

PRIMARE ENGENHARIA
PRIME SIEC

PROGERAR AR CONDICIONADO
PROJELET ~
PROJELMEC VENTILACAO
PROJERAC

PROPLAN

PROTHERM PROJETOS
PRUDENTE ENGENHARIA
QUIMITAL IMPORTACAO
RAC BRASIL - PEROY
RANKINE

RCO SOLUCOES

RD PROGECON

REARCON

RECLIMA

REFRIGAS
REFRIGERACAO CACIQUE
REFRIGERAGAO UNIVERSAL
REFRIN

REFRIO COILS&COOLERS
REFRISAT

RENOVAC

RGN ENG. DE AR COND.
RIBERAR ~
RLP ENG. E INSTALACOES
RLX

RM3 ENGENHARIA
ROBOTIC VISION

ROYCE CONNECT

SALVAR

SAMPAIO ENGENHARIA
SAMSUNG DA AMAZONIA
SANDOR CONSULTORIA

SAO RAFAEL INDUSTRIA E COMERCIO

SBCCC

SEACHILLER DO BRASIL
SEARCON

SECONAR

SEG-AR

SEIMME]

SEMCO EQUIPAMENTOS
SICTELL INDUSTRIA E COMERCIO
SILCAR AR CONDICIONADO
SOLAR AR

SOLER PALAU

SOLUAR .
SOLUCIONAR CLIMATIZAGAO

SOMAR ENGENHARIA
SPEEDY AR CONDICIONADO
SPM ENGENHARIA

STAR CENTER

STORGE ENGENHARIA

STULZ BRASIL

SUPER AR

SUPPY MARINE

SYSTEMAIR

TEAM AIR

TEARCO

TECNITEST

TECNOAR

TECNOLATINA

TECNOLOGICA CONFORTO AMBIENTAL
TECNORAC

TECSAR

TECUMSEH DO BRASIL

TEKNIKA PROJETOS

TERMACON

TERMAX ENGENHARIA
TERMICABRASIL

TERMOINTER NEW )
TERMOTEMP REFRIGERACAO E AR
CONDICIONADO

THE CHEMOURS

THERMAL ENERGY

THERMIQUE

THERMOMATIC

THERMON

THERMOPLAN

THERMOPOLO

THOLZ SISTEMAS ELETRONICOS
TIPI

TLDX

TOP DUTOS

TORRES ENGENHARIA

108! INDUSTRIA

TRANE

TRINEVA

TROX DO BRASIL

UFBA

UFPA/ LA BCLINA

UFPEL

ULTRAGAZ )
UNIVERSIDADE FEDERAL DA PARATBA
UNYCLIMA AR CONDICIONADO
VALUE PROJETOS E CONSULTORIA
VENTBRAS

VENTHER ENGENHARIA

VENTO SUL

VETOR PROJETOS

VIRTUS

VL INDUSTRIA

VMG AIRES

WA AR CONDICIONADO

WA ENGENHARIA

WATER MEVER

WH ENGENHARIA

WILLEM SCHEEPMAKER

X AIR ENGENHARIA

ZEON REFRIGERACAO
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