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Atria Louvers Open

Hallway Vent Open

- Atria Windows
" /(lsttr—3r"d Floors)
', Open
Green Signal
(Ist—3rd Floors) g
s - Carlos Santos Jr
o Engenheiro Mecanico — UFPI

(Actuated) Open

Coordenador dos Jovens Engenheiros
da ASHRAE — South Brazil Chapter
Engenheiro de Aplicacao - Sicflux

Figure © Arup
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SICALUX
Ar em movimento \/ v

A SicfluX temem seu

DNA a inovacao!
Desde 1992 tornou-se especialista em
solucdes completas em renovacao de ar.

EMPRESA

100%

BRASILEIRA

Apresenta um rapido crescimento e
ampliacdo de sua linha de produtos.

Seus produtos s&o reconhecidos e
especificados pelos melhores projetistas
do mercado e adquiridos pelas maiores e

mais conceituadas construtoras e

instaladores de todo o Brasil e da

Ameérica. .
mais de
g como lider ~
N e T R R de mercado 1CENTRO DE DISTRIBUIGAO NO ESTADOS UNIDOS
& nalinhaleve
< (doméstica) produtos disponiveis

para a construgdo civil

MAIS DE 200 COLABORADORES DIRETOS E INDIRETOS
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/°\. Os problemas a controlar: riscos fisicos
l%él PM10 PM2.5 PM1 .

ST 7 F? F?
| | N LS | L

Coarse particules Fine particules Very fine particules

Ultrafine particules
Upper respiratory tract Lower respiratory tract Alveolus Blood/Whole body

‘ Pa#tl’culas em Suspensdo ‘

Associados a composicao do ar externo:
e D Particulados em geral;
__ || Fumodelabace > Pdlen;
Gases . - L Poeiras;
Ly Sk . Fumos metdlicos (soldagem);
— : " = Serragem, graos.

Tamanho de Particula (pum)
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/@\J Os problemas a controlar: riscos fisicos

FORUM
- INDOOR
ESCOLAS

As impactantes imagens da nuvem
de fumaca de queimada que cobriu
Nova York

Milhdes de pessoas na América do Norte foram aconselhadas a usar mascaras N95 ao ar livre devido
aos baixos niveis de qualidade do ar provocados por intensos incéndios florestais no Canada.

Por BBC
Ml 08/06/2023 07h24 - Atualizado ha um més

PATROCINIO
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/@\J Os problemas a controlar: riscos fisicos

FORUM
INCOOR

BRAS
ESCOLAS

Moradores de Volta Redonda
reclamam de poluicao da CSN:
'Situacao esta insustentavel'

Qualidade do ar e o tipo de pd que tem chegado a casa dos moradores vem gerando insatisfaces.
Prefeitura, CSN e Inea se manifestaram sobre o assunto.
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Os problemas a controlar: riscos biologicos
<== * \irus, fungos, bactérias, etc..

Airborne Aerosols - + Atomization
transmission

- e ® * .
uy LA e * . .7
\ip : .' 4 * "q{#c N ¢ ® ) w ""h
Y AL - g .
5?«‘ {:@ gt &7

[
'?: J

A4 b 53
i"
B
Droplets
=== \/iral shedding from coughing/sneezing
=== Settling for person/object contamination l
Dispersion in air
Deep and continuous respiratory deposition by . -
nasal breathing Contact transmission

Pediatra da Sesau explica por que as
criancas adoecem mais depois que
entram nha escola

® Josenildo Torres 02/03/2023 © 18:56
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Os problemas a controlar: riscos quimicos A\
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, . Cheiro de perigo: o impacto ambiental do perfume
* Acetona; * Gascarbdnico (CO2) sintético

e AI CO O | ; ¥ F ragré n Cia S; 3 DE AGOSTO DE 2021 @ 2128 L] CATEGORIA: TUTORIAIS
* Propano; ¢ Odor de mobilias;

MODA E BELEZA

° Meta nO’ ° Material de Iimpeza Perfumes podem representar perigo para a sua

*  Amonia; utilizado saude

° FO rmol ) A con?binagéo de substéncias. quimicas utilizadas na fabricacao de perfumes e
colénias pode provocar alergias, dores de cabeca e até e a perturbacao do
funcionamento endocrino
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“De que maneira o split controla esses parametros?” Vou te contar um segredo...

O split € um recirculador de ar — CO2 em excesso;
N&o possui filtragem adequada

O split nao é um ar
condicionado, € um
resfriador!

e

=
= . W v, T é ® WISER
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“De que maneira o split controla esses parametros?” Vou te contar um segredo...

Ar condicionado

Qualidade do
ar

Umidificacao/

Cere Movimentacao
Desumidificacao ¢

ATROCINIO

RDENAGAO
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“De que maneira o split controla esses parametros?” Vou te contar um segredo...

Ar condicionado

Resfriamento Umidificacao/ : - Qualidade do
Movimentacao

(aguecimento) Desumidificacao ar

3 Termos e definigoes

Para os efeitos desta Parte da ABNT NBR 16401, aplicam-se os seguintes termos e definigdes.

3.1

condicionamento de ar
processo que objetiva controlar simultaneamente a temperatura, a umidade, a movimentagao, a renovagao e a

qualidade do ar de um ambiente. Em certas aplicagcGes controla também o nivel de pressao interna do ambiente
em relagao aos ambientes vizinhos
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Ventilacao natural ou mecanica? Ventilacao!

INDOOR
ESCOLAS

REALIZAGAO E COORDENAGAO

INDOOR

& v
was published in Asmq‘m Sale

ig. It is presented for purpuse.on
i ASHRAE

Mixed Mode Ventilation

Finding the Right Mix

‘ ‘“‘

By Erin McConahey, PE., Member ASHRAE

ith the nsing cost of energy, the drive towards im-
Wproved indoor air quality, and the industy’s adop-
tion of an adaptive comfort model for naturally conditioned
spaces, interest is growing among HVAC engineers to explore
how natural ventilation might best be reapplied in the build-
ing industry. This article presents an overview of ASHRAE
standards applicable to spaces using natural ventilation,
suggests an early-phase design decision-making methodol-
ogy, and then compares a collection of recent mixed mode
projects that have applied some level of natural ventilation

within the San Francisco Bay area.

28 ASHRAE Journal

Starting From the Beginning

Natural ventilation is not a new concept. Indeed, it was the
primary method of ventilation and cooling for many centuries.
From the wind-catching towers of Iran to the termite mounds of
Zimbabwe, bumans and animals have hamessed nature’s wind
power and air’s buoyancy effects to drive flows of air through m-
ternal spaces. However, since the infroduction of air-conditioning
by Willis Carrier’s 1906 patent, a half-dozan generations of

have become d to meck ] conditi

ing of indoor spaces, especially for large commercial buildings.
Therefore, the reapplication of natural ventilation into modern
‘buildings requires care, intentionality, mvolvement of the client
parties, and n particular, a full understanding of the most recent
ASHRAE standards: ANS/ASHRAE Standard 62.1-2007, Vém-
tilation for Acceptable Indoor Air Quality and ANSVASHRAE
Standard 55-2004, Thermal Environmental Conditions for Hu-
man Occupancy. Table 1 provides some key definitions related
to natural ventilation, as found primarily in these standards

About the Author
Erin McConahey, PE., & an associate prinaipal in mechanical engineering at the
Los Angeles office of Arup, 2 giobal mutidisciphnary design and consuting firm.

ashrae.org September 2008

APOIO INSTITUCIONAL

The Feasibility of
Natural Ventilation

Erin McConahey, PE, FASHRAE
Arup
November 24, 2021
erin.mcconahey@arup.com
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Healthy Buildings: People, performance and design in the post 2020 world

18 visualizag@es * 25 de nov. de 2021 ik 3

0P NAO GOSTEl 2 COMPARTILHAR =+ SALVAR ...

https://www.youtube.com/watch?v=AyM2L2SUSfI&t=2552s
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6 Ventilacao natural ou mecanica? Ventilacao!

1N "
EEEEEEE

Ventilacdo natural: nao basta abrir uma janela de qualquer maneira

Buoyancy-Driven Natural Ventilation, also Wind-Driven Natural Ventilation
known as “Stack Effect”
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DECR GGG Question to be Asked
If Answer is Yes, Move to Next Question

1. Building Is the building envelope performance optimized to minimize
Envelope solar gain into the building? Target a maximum total solar load
of 4 W/ft2 of sun patch floor area in a cooling condition.

Is the total internal heat load minimized to less than 2 W/ft2
for naturally conditioned space or, within the cooling capacity
of auxiliary systems?

In looking at the climate data’s monthly mean minimum and
mean maximum, are there at least six months where the
monthly maximum is less than 80°F but mean minimum is
higher than 32°F?

In further looking at climate data, does the frequency of
occurrence psychrometric chart for occupied hours have more
than 30% of the time between 60°F to 80°F and less than 70%
relative humidity?

Is the surrounding environment suitable for direct intake of air
from outside? (i.e., there are no security concerns, the ambient
environment is sufficiently quiet, air quality meets Standard
62.1 standards, openings are not near street level, near
highways or industrial plants, or at elevation of a neighbor’s
discharge).

2. Internal Heat
Loads

3. Weather
Normals:

Mean Maximum/
Mean Minimum
4. Frequency of
Occurrence
Psychrometric
Chart

5. Ambient
Environment,
Possible Locations
of Openings

REALIZAGAO E COORDENAGAO
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4\ Ventilacao natural: condi¢oes

DEVERGCILEIE Question to be Asked
If Answer is Yes, Move to Next Question

6. Window Can the equivalent of 4% to 5% of the floor area as window
Locations opening area be found with direct access to the window by
and Sizes, everyone within 20 ft?

Accessibili

7. Wind Rose,
Feasible Flow
Paths: Inlet to
Outlet Under All
Wind Conditions
Does the climate have regular outside air temperatures over
Temperatures 80°F? If yes, review whether exposed thermal mass is possible.
=R G ETRCELTEERE Does the climate have a diurnal range that has nighttime

on Hot Days temperatures below 65°F for at least 8 hours a night on the
worst-case days?

If yes, move to multizone modeling of thermal mass and
consider night purge.

Throughout the year, do you have consistent outside air dew

points throughout the year of less than 64°F? If yes, move to
multizone modeling and consider a radiant cooling system.

Can one rely on wind-driven effects for cooling?

Is there a direct low-pressure airflow path from a low-level
opening to a high-level opening within the space, and will it be
preserved once furniture/Tl work is complete?

10. Dew-Point
Temperatures
Throughout Year

PATROCINIO

'
: i e N WISER
@ conforlab® ECOQUEST LADY Miliicaré B8 omni-electronica € = PP opeience



4\ Ventilacao natural: condi¢oes
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INDOOR
ESCOLAS

1. Buildin Is the building envelope performance optimized to minimize 7 Sraz)
- e i i Envoltdria do edificio: entrada de luz
Envelope solar gain into the building? Target a maximum total solar load

of 4 W/ft2 of sun patch floor area in a cooling condition. solar e ruido

1':' ‘
1>
= deb g
f ke T4 |15
\ . q.‘_l k _.
":
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4\ Ventilacao natural: condi¢oes
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ESCOLAS

3. Weather In looking at the climate data’s monthly mean minimum and O clima contribui? Na maior parte do
Normals: mean maximum, are there at least six months where the

~ 7 . ?
L\ CEL BV A monthly maximum is less than 80°F but mean minimum is ano a~s terpperatl'.lrlas ‘sao razoaveis? As
WEELIYIGTT T W higher than 32°F? estacoes sao DFEVISIVEIS?

MNoticias Brasil

TEMPERATURAS

Verao parece inverno com o frio que acontece fora de época

SEGUNDA-FEIRA, ¢ DE JANEIRO DE 2023, 19H22

Calor fora de epoca
movimenta parques e pracas
de Porto Alegre neste fim de
semana

Temperatura de quase 30°C ajudou a tirar de casa milhares de habitantes da Capital

COMPARTII HF: n n
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4\ Ventilacao natural: condi¢oes
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5. Ambient Is the surrounding environment suitable for direct intake of air
Environment, from outside? (i.e., there are no security concerns, the ambient Qual a qualidade desse ar

LEHIERETEV LB environment is sufficiently quiet, air quality meets Standard ’ d
of Openings 62.1 standards, openings are not near street level, near externo q ue S€era usado na
highways or industrial plants, or at elevation of a neighbor’s ve ntilagéo natu ral?

discharge).

Rio Preto registra pior qualidade do
ar no estado de Sao Paulo nesta
segunda-feira

REALIZAGAO E COORDENAGAO APOIO INSTITUCIONAL PATROCINIO
;/)

P 2 o D o WISER
AB,R%VA ABRAF:\C {\‘Y Fs EDUCA ﬂ'- Ith’}‘E‘ég’[‘Fo Qu;\fdoor @conforlob ECOQUEST LADY MiliCare EE omni-electronica SICFLUX_ é ¥ Pexperience




Ventilacao natural: restricoes

When Not to Pursue Natural
Ventilation
e Strict Fi |trati0 N Req uirements Necessidade de filtragem restrita
» Diluicao de contaminantes danosos

* Contaminant Dilution Concerns
* Special Pressurization Relationships

e Speech Privacy Concerns
* |Internal Heat Load Demands

MilliCare i On




/\ Ventilacao natural ou mecanica? Ventilacao!
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IMNDOOR

L "‘\1 (R . .
€scaras - A ventilacao deve fazer parte do projeto do sistema
®®  Je ar condicionado. Uma vez gue isso acontece:

1. Previsibilidade de carga térmica;
2. Controle de particulados por filtros e/ou umidade;

Entrada de agua

Salida de agua
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/\ Ventilacao natural ou mecanica? Ventilacao!
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Exhaust

Relief

REALIZAGAO E COORDENAGAO APOIO INSTITUCIONAL ATROCINIO

(‘ (@ PNQAI AB‘:%VA ABRA:\C (@ mouca &)

—\{:) »
? ; B ectonica SICFLO % p_WISER
‘&h%’;ﬁ;ﬂo Suckadion: @ conforlab® ECOQUEST LADY MilliCareé gaii omni-electronica SICCUXC ¥ Pexperience




/\ Ventilacao natural ou mecanica? Ventilacao!
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3. Pré-resfriamento ou pré-aquecimento;

4. Mantém-se necessidade de construcao com menor
carga térmica possivel;

5. A maior parte das escolas possuem split. E possivel
substituir por um sistema centralizado ou solucoes
individuais.
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/@J\ Ventilacao natural ou mecanica? Ventilagao!

FORUM

BRAS

INDOOR
ESCOLAS

Acabamento

com
design circular.
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/> Recuperadores de calor: economizando energia

FORUM

e e LA ENTRADA DE EXAUSTAO DO
AR EXTERNO AR SATURADO

Exemplos de instalacao e

DESCARGA DO _ INSUFLACAO DE AR
AR DE EXAUSTAO RENOVADO E RESFRIADO

PATROCINIO

REALIZAGAO E COORDENAGAO APOIO INSTITUCIONAL

3 . TN~
D amranc @irme @ @i oSk,  Oconforiat ECOQUEST LADY rilicers Bomdeons =emdC @ Pt




6 Ventilacao natural ou mecanica? Ventilagao!

<=z No melhor cenario: a mistura perfeita! Controle de qualidade do ar
e transicao entre sistemas em tempo real.

Gerenciamento de Infraestrutura
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REALIZAGAO E COORDENAGAO APOIO INSTITUCIONAL
INDOOR

@ Orvon 2 asrac

(Actuated) Open

p—

Atria Louvers Open

Hallway Vent Open

Atria Windows

(1st—3rd Floors)
Open

Green Signal

(Ist—3rd Floors)

Window

Awnings

(Ist—3rd

Floors)

Figure © Arup
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OI PLAND NACIONAL DE QUALIDADE DO AR INTERNO
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