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Resumo

A dissertacdo tem como objetivo a avaliacdo da qualidade do ar interior e o conforto
térmico do departamento de imagiologia do Hospital Distrital de Santarém.

A qualidade do ar interior e o conforto térmico, além de afetarem o nosso bem-estar
no dia-a-dia podem influenciar e condicionar 0 nosso futuro, por isso estes parametros tém
sido referidos como um dos principais riscos ambientais para a saude publica.

O nivel de poluicéo do ar no interior dos edificios pode atingir valores 2 a 5 vezes
superiores ao do ar exterior. Por outro lado, os niveis de contaminac¢ao do ar interior
adquirem a maior importancia quando se tem em consideragédo que, na sociedade moderna,
as pessoas passam mais de 90 % do seu tempo no interior de edificios.

Realizou-se um levantamento dos problemas existentes relativos a estas duas
temdticas no departamento de imagiologia do Hospital Distrital de Santarém e definiu-se os
pontos de medicdo e os parametros adequados a monitorizar no referido local, para
percebermos qual a real situacdo deste departamento hospitalar. Posteriormente procedeu-
se a apresentacdo de medidas a aplicar que visem a sua resolu¢cdo, bem como todos os

passos e procedimentos necessarios para as atingir.

Palavras-Chave

Qualidade do ar interior (QAIl); Conforto térmico; Hospital, Santarém.
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Abstract

The report aims to evaluate the indoor air quality and thermal comfort of the
Santarém District Hospital imaging department.

The indoor air quality and thermal comfort, apart from affecting our well-being in day
to day can influence and condition our future, so these parameters have been identified as a
major environmental risk to public health.

The level of air pollution inside buildings can reach values 2-5 times higher than
outdoor air. On the other hand, the levels of indoor air pollution acquire greater importance
when you consider that in modern society, people spend over 90% of their time inside
buildings.

We conducted a survey of problems on these two issues in the Santarém District
Hospital imaging department and set up the measurement points and the appropriate
parameters to monitor in that location, to perceive what the real situation of the hospital
department. Later we proceeded to show the measures to be implemented that aimed at its

resolution, as well as all the steps and procedures necessary to achieve them.

Keywords

Indoor air quality (IAQ); thermal comfort; Hospital; Santarém.
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Extended abstract

Since the industrial revolution, the world's economies have undergone radical
changes, and mass production became a reality, justified by the need to feed these
economies. At this time, the environmental problem was not even considered, natural
resources were more than plentiful and their degradation was an unthinkable scenario. The
environment and nature were seen as something to conquer, and there was a sense
(especially in the Western world) of progress and civilization against the natural and "wild",
ie, the old conflict man/nature that is, in essence, a question of power and domination based
on the fragile human ego.

The occurrence of numerous industrial accidents at a global scale, the scarcity of
many natural resources, the problem of the greenhouse effect, of the ozone layer, the
increase in outdoor air pollutants and consequently in indoor air, among others, increased
the need to begin to change the attitude of man towards the environment. This attitude was
felt at the level of government and reflected in a series of legislative acts (many non-binding)
at international, community and national levels, which appeared in the second half of the
twentieth century.

In 2006 was passed specific legislation that regulates the Energy Systems HVAC and
IAQ in buildings with the publication of Decree-Law n® 79/2006. This Decree-Law as well as
some thermal comfort conditions (HVAC) already contains the limit values for exposure to
pollutants that we are often subjected in indoors environments.

The importance of this legislation relates to the habits of life in urban areas, since we
spend more than 90% of the time indoors and breathe about 12.000 to 15.000 liters of air per
day. From this time 12 to 13 hours a day are passed within our homes and 8 to 9 within our
workplace. In indoors the pollution is about 2 to 5 times higher than outdoors, pollutants
reaching values 100 times higher than those found outdoors. Obviously the quality of life of
the population is inseparable from the quality levels of the air you breathe.

In contemporary societies, the air quality inside buildings is of particular relevance to
the extent that breathing polluted air has proven negative effects on the welfare of the
people, affecting their health, comfort and productivity.

To have a reduction of pollution factors and therefore a good IAQ and an appropriate
thermal comfort, it is essential to have an effective ventilation to submit a renewal of the air
with the oxygen needed for metabolism of the occupants.

Increased quality of life of the Portuguese population has led to a greater level of
comfort required in housing and employment, including the improvement of caulking as a
response against noise and unwanted air flows (buildings watertight), aggravating the indoor

air quality when there are no conditions of ventilation.
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In all indoor environments there are chemical and biological contaminants, but the
hospital environment requires special attention given the specificities of the work performed
there. These sites should have a tight check and should be subject to several tests in order
to avoid chemical or biological contamination of patients. Its location is a preponderant factor,
especially since they are located in urban areas and are subject to high levels of outdoor
pollution. Poor indoor air quality in hospitals can directly affect the health of their users,
especially for patients who already had their immune system affected, therefore, more
susceptible to external influences and can also influence their recovery. Taking into account
the concerns held above it was felt necessary to conduct analysis on indoor air quality and
thermal comfort of the Santarém District Hospital imaging department. To this end, a survey
of the existing problems on these two issues in that department was conducted. Later it was
defined measurement points based on the symptoms associated with the locals and
residence time of technicians and patients in the same locals. Which parameters to monitor
in order to realize the real situation of the Hospital with regard to indoor air quality and
thermal comfort were checked after its definition. Finally after realizing what the real situation
of the imaging department was, we present measures aimed at implementing its resolution,

as well as all the steps and procedures necessary to achieve them.
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Lista de abreviaturas

QAI — Qualidade do Ar Interior;

HDS — Hospital Distrital de Santarém;

AVAC — Aguecimento, ventilag&o e ar condicionado;

SED - Sindrome de edificio doente;

DRE - Doenca relacionada com o edificio;

OIT — Organizacao internacional de Trabalho;

OMS - Organizacdo Mundial de Saude;

EUA — Estados Unidos da América;

COMEAP — Committee on the Medical Effects of Air Pollutants;
ACGIH — American Conference of Governmental Industrial Hygienists;
NIOSH — National Institute for Ocupational Safety and Health;

EPA — US Environmental Protection Agency;

ASHRAE — American Society of Heating, Refrigerating and Air-Conditioning Engineers;
ANVISA — Agéncia Nacional de Vigilancia Sanitaria;

ABNT — Associacgdo Brasileira de Normas Técnicas;

COV - Compostos Organicos Volateis;

CO,— Didxido de carbono;

CO — Monoxido de carbono;

O3 —Ozono;

HCHO — Formaldeido;

UFC — Unidades Formadoras de Colonias;

RSECE — Regulamento dos Sistemas Energéticos de Climatizacdo em Edificios;
RCCTE — Regulamento das Caracteristicas de Comportamento Térmico dos Edificios;
PMV — Predicted Mean Vote;

PPD - Predicted Percentage of Dissatisfied;

ICRP — International Commission of Radiological Protection;

HbCO - Carboxi-hemoglobina;

FDA — Food and Drug Administration;

OSHA - Occupational Safety and Health Administration;

AVC — Acidente vascular cerebral;

NDIR — Infra Vermelho Néo Dispersivo;

FTIR — Infra Vermelho;

PID — Detetor de Foto lonizacao;

FID — Detetor de Foto lonizacdo de Chama,;

PAS — Sensor Foto Acustico;
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CEN — European Committee for Standardization;

ISSO - International Organization for Standardization;

IEC - International Electrotechnical Commission;
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