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REVOLUCAO DIGITAL

* Diante das vantagens da revolucao tecnoldgica, destaca-se “0 acesso
imediato a um sem numero de centro de informacao, bibliotecas, textos,
estatisticas, mapas, imagens de satélite, enfim, a quase totalidade do
saber humano [...]

(SERRA, 2006, p. 237).”
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A revolucao Digital-Informacional

Revolugdes Tecnoldgicas
Pré Revolugao Industrial

1° Revolugao Industrial

2° Revolugao Industrial

Revolucao Digital -Informacional

Inexisténcia de Projeto/Projeto Manual
Producgao Artesanal, Tradicional - corporagdes

Projeto Manual
Pré-Fabricacdo de componentes e montagem em canteiros
Novos materiais: ferro e vidro

Projeto Manual

Industrializagdo da Construgdo (organizagé@o e produgdo em série - novas relagoes
de producao e mecanizagao dos meios de produgao)

Novos materiais: concreto

Grande possibilidade de atender demandas sociais quantitativas e alguma
possibilidade de atendé-las associadas a demandas de
originalidade/identidade/variabilidade

Projeto Informatizado: CAD-CAE, prototipagens, etc

Producao industrializada integrada com o projeto

Grande possibilidade de atender demandas sociais quantitativas e de
originalidade/identidade/variabilidade (produgédo em sistema aberto e objetos
unicos - pequenas séries)




REVOLUCAO DIGITAL




D

P
(Qp]

REVOLUCAO DIGITAL




TECNOLOGIA

+
SIMULACAO

METODO
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Os softwares tém tido “uma
aplicabilidade cada vez maior pelo
fato de poderem ser utilizados tanto
para projetos que ainda estejam em
processo de concepg¢do, como para
aqueles que ja se encontram
construidos, e necessitam de algum
tipo de modificacdo, por meio de
analises de viabilidade”

(ROMERO, 1998)
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SIMULACAO

imitacdo do funcionamento de
um processo por meio do
funcionamento de outro.

teste, experiéncia ou ensaio
em que se empregam
modelos para simular o ser
humano, em especial em casos
de grande perigo de vida.



Pros e Contras da Simulacao

+ ]
Precisao

Custo
Variacao de parametros
Subjetividade
Tempo
Treinamento
Grandes areas
Complexidade
Formas urbanas



Pros e Contras da Simulacao
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O termo “simulacao
computacional” refere-se
a qualquer algoritmo que
mimetiza um processo
fisico.

Escritor Americano Eric Hoffer
(1902 — 1983) dizia que “a
unica forma de prever o

futuro é ter o poder de
modela-lo”.




MODELAGEM

==

SIMULACAO
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O processo de simulacao

e “a complexidade das variaveis de conforto térmico impulsionam a
criacao de instrumentos de quantificacao que fornecam as bases
para critérios de gestao do espaco urbano” (AROZTEGUI, 1995, p.
342).
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O processo de simulacao

O processo de computacao associado a
instrumentacao para a avalicao ambiental, via de
regra, é estabelecido em trés grupos de

atividades:

MODELAGEM

* grupo de atividades
gue se voltam as

atividades de
construcao do
modelo

SIMULACAO

execucao da
simulacao

ANALISE

O processo de analise requer um
conhecimento profundo das duas etapas
anteriores para, sobretudo, atestar
confiabilidade aos dados trazidos nesta
interpretacao dos resultados.

* grupo de atividade
que € o processo de

computacional em si

* esta relacionado a
analise de dados, €,
portanto, a fase
mais
enriquecedora.
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A simulacdo computacional termoenergética
(building performance simulation) é uma
importante metodologia de apoio o processo de

projeto, adaptando o ao seu contexto climatico.

AUGENBROE, 2011
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Métodos de determinacao da eficiéncia

Método prescritivo

Método de simulacao

Envoltoria
Sistema de lluminacao

Sistema de
Condicionamento de Ar

Bonificacoes

Simulacao
computacional do
desempenho
energético/térmico
do edificio
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determinacao da eficiencia

Combinacoes de Métodos

- Sistema de Sistema de Ventilacao
Envoltoria Lo e :
Iluminacao Condicionamento de Ar Natural
, . : .. : . Meétodo
Meétodo Prescritivo | Método Prescritivo Meétodo Prescritivo . R
Simulacao
: . . : .. R : " . Meétodo
Meétodo Simulacdo Meétodo Simulacdo Meétodo Simulacao : R
Simulacado
: : . : " : . Meétodo
Método Simulacao Meétodo Prescritivo Meétodo Prescritivo . R
Simulacado




metodo de calculo

_ 3 _ Simulacao
Simulag¢ao computacional

Objetivo

Proporcionar uma alternativa de avaliacao flexivel que permita:

* a liberdade de projeto, seja na forma ou nos sistemas utilizados,

e 0 Uso de inovacgoes tecnologicas,
* 0 Uso de estratégias passivas de condicionamento,

e aincorporacao de solucoes nao previstas na regulamentacao.
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ABORDAGENS

A necessidade de analises de
comportamento em regime dinamico, o
grande numero de variaveis e a necessidade
de repetidos calculos (analise em regime
dinamico) para analises de alternativas leva,
obrigatoriamente, ao uso de ferramentas
computadorizadas;

Somente a modelagem computacional
permite analisar e tirar conclusoes sobre a
interacao de todos os elementos projetuais
qgue vao ter influéncia no comportamento
energético da edificacao

bsres

C UnB

abordagem
analitica

simulacao
computacional
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metodo de calculo

DETERMINACAO DA EFICIENCIA Simulagﬁo
Edificios condicionados artificialmente
Modelo do Edificio Real Modelo de Referéncia
(projeto proposto) (método prescritivo)
Consumo anual de < Consumo anual de
energia — energia

Edificios hao condicionados

Edificios que possuem areas de longa permanéncia nao condicionadas: o
ambiente interno deve proporcionar temperaturas dentro da zona de conforto
a fim de obter um percentual de horas ocupadas em conforto (EQNumVent).
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metodo de calculo

Simulacao
A
T TT1Wu 2
- C
— D
T TTWu
Modelo Real Modelo de Referéncia
Modelo do edificio real Construido de acordo com o método
de acordo com o projeto prescritivo para o nivel de eficiéncia
proposto pretendido
Consumo anual de Consumo anual de
energia ] energia
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Modelo do Edificio Real

Consumo Anual de
Energia Elétrica

DETERMINAGAO DA EFICIENCIA

Consumo Anual de
Energia Elétrica

Edificios condicionados

Modelo de Referéncia

(para nivel A
segundo método
prescritivo)

(para nivel B
segundo método
prescritivo)

(para nivel C
segundo método
prescritivo)

(para nivel D
segundo método
prescritivo)



DETERMINACAO DA EFICIENCIA

Edificios condicionados

Modelo do Edificio Real Modelo de Referéncia

SiCAC

Consumo Anual de

Energia Elétrica
Consumo Anual de

Energia Elétrica
Satisfatorio

Satisfatorio
ou
Ajustar o projeto base do
modelo real para que se
torne nivel A

Consumo para nivel A
segundo método prescritivo

Consumo para nivel B
segundo método prescritivo

Consumo para nivel C
segundo método prescritivo

Consumo para nivel D
segundo método prescritivo
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SIMULACAO

Edificios nao condicionados

Para edificios naturalmente ventilados ou que possuam areas de longa permanéncia
nao condicionadas, € obrigatorio comprovar por simulacao que o ambiente interno das
areas nao condicionadas proporciona temperaturas dentro da zona de conforto
segundo os percentuais que fornecem o nivel de eficiéncia de ventilacao.

Percentual de Horas

Classificacao

Ocupadas em Conforto | EqNumV Final
POC = 80% 5 A
70% < POC < 80% 4 B
60% < PO C <70% 3 C
50% < POC < 60% 2 D
POC < 50% 1 E

Condigoes de conforto em ambientes de circulagao, banheiros,
depdsitos, sao dispensados de comprovagao.




O PROGRAMA

DESIGNBUILDER
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INTRODUCAO

DesignBuilder € uma poderosa ferramenta
facilmente utilizavel de modelagem para criacao,
visualizacao e simulacao de modelos térmicos de

edificios.




INTRODUCAO

* O DesignBuilder € um programa computacional de
simulacao termo-energética que permite a analise do
consumo de energia em edificios.

« E validado pela ASHRAE Standard 140:

D]

SiCAC UnB



INTRODUCAO

* Modela 8760 horas por ano;

 Modela variacoes horarias de ocupacao, poténcia de iluminacao
e equipamentos e sistemas de ar condicionado, definidos
separadamente para cada dia da semana e feriados;

 Modela efeitos de inércia térmica; permite a modelagem de
multi-zonas térmicas e tem capacidade de simular as estratégias
bioclimaticas adotadas no projeto, caso o edificio proposto
utilize sistema de condicionamento de ar (SILVA, 2014).
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INTRODUCAO

* Um grande diferencial do DesignBuilder € que o programa
oferece uma interface grafica que facilite a parametrizacao
do modelo (ex. geometria, envoltoéria, ocupacao, iluminacao,
etc.) utilizando o motor de simulacao do




INTRODUCAO

* EnergyPlus, que é considerado pouco interativo. Toda a
informacao criada através do DesignBuilder € compilada num
arquivo, de extensao “.idf” (Input Data File) reconhecido pelo
EnergyPlus e passivel de ser editado. Assim sendo, os dados
para simulacao sao inseridos através de dois arquivos editados
pelo usuario, o ja mencionado “.idf” e o arquivo de dados
climaticos de extensao “.epw” (Energy Plus Weather File).
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Abrindo o DesignBuilder

B, DesignBuilder &t
File Edit Go Tools Help ‘&

DEE® @ X&)

esignBuilder Data Info, Help

Recent Files | Component Libraries | Template Libraries Help -
Name Folder ISize [KB) Last Modified © Extension / | Recent and Example Files
=| DesignBuilder files To open one of the recently opened files, select
- DesignBuilder Data the file in the main screen and click on "Open
; : - - selected file' below.
[ﬂ Teste3 DesignBuilder Data 1050 26/6/20100:13:20 DesignBuilder files
o Teste2 DesignBuilder Data 3722 7/10/2009 17-4218 DesignBuilder files Selected file: Teste3
3 Teste DesignBuilder Data 1049 7/10/2009 14:14:39 DesignBuilder files f% Open selected site
_~|DesignBuilder templates : : x Delete selected site

=] C:A\ProgramD atat\DesignBuilder\Templates : . : : TRC AT ETD CRe ¢ ACSTEETaE T
a House Example 1 C:\ProgramD ata\DesignBuilder\Te... 1929 19/2/2009 20:53:10 DesigrBuilder templates the list of recently used files you can also:
B CFD Internal Analysis Exa... |C:\ProgramData\DesignBuilder\Te... 1113 17/2/200913:20:20 DesignBuilder templates :

P . . . . p O Create new project

ﬂ Parametric Simulation Exa... |C:\ProgramData\DesignBuilder\Te... 1028 29/1/2008 7:17:40 DesignBuilder templates
dh Simple HVAC night cooling |C:\ProgramData\DesignBuilder\Te... | 1654 12/1/2009 9:44:26 DesignBuilder templates E¥ open existing site
ﬂ Atrium example base C:\ProgramD ata\DesignBuilder\Te... | 1446 12/1/2009 9:25:20 DesignBuilder templates 8 . e
= o - - S v B earning mode is
3 YAY with night cooling C:\ProgramD ata\DesignBuilder\Te... 1503 8/12/2008 22.18:14 DesignBuilder templates Learning mode provides relevant information
B Mixed Mode Example C:\ProgramD ata\DesignBuilder\Te... |1835 24/11/2008 5:48:14 DesignBuilder templates and easy access to typical commands. New
th CFD External Analysis Exa...| C:\ProgiamData\DesignBuilder\Te... |1011 24/11/2008 5:36:48 DesignBuilder templates " EZf&Zm?UﬁS:an?mm gof?grga“']"ecg'g 'Yram
a Zone Multiplier Example C:\ProgramD ata\DesignBuilder\Te... 1733 1/11/2008 19:41:22 DesignBuilder templates Ogtioné dialog £rogram
E Green roof example C:\ProgramD ata\DesignBuilder\Te... | 1024 19/10/2008 16:34:52 DesignBuilder templates
3 Model Geometry Example C:\ProgramD ata\DesignBuilder\Te... |872 3/3/2008 21:23:56 DesignBuilder templates Other tools:
a Single Zone Example C:\ProgramD ata\DesignBuilder\Te... |E76 4/12/2007 18:21:58 DesignBuilder templates Web Tutorials
ﬂ Underfloor Heating Example |C:\ProgramD ata\DesignBuilder\Te... 664 4412/2007 18:19:32 DesignBuilder templates
a Mech Yent with Preheat C:\ProgramD ata\DesignBuilder\Te... |EE7 4/12/2007 18:18:24 DesignBuilder templates
E Atrium Example with Calc ... C:\ProgramData\DesignBuilder\Te... 693 4/12/2007 18:16:20 DesignBuilder templates
ﬂ Courtyard with YAY Example |C:\ProgramD ata\DesignBuilder\Te... 1684 4412/2007 181214 DesignBuilder templates
a Trombe Wall Example C:\ProgramD ata\DesignBuilder\Te... | 794 4/12/2007 18:11:38 DesignBuilder templates
a Zone vs System Plenums ... C:\ProgramData\DesignBuilder\Te... | 808 4/12/2007 18:10:26 DesignBuilder templates

Press F5 to open selected file: Teste3...

S ——————— e—————— R o ‘
/> Yahoo! Brasil - Wind... Microsoft PowerPor... esi i < Eall W& e 19:01
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Modelando um novo edificio

B DesignBuilder - Untitled 1.dsb - Layout - Edificiol

| View rotation IAxmometfic

iavigate, Site

® Model type [ fo create new buildings and

-¢p,) Edificiol o e ! ==t . of existing buildings on the
eim Draw building + standard data

| 2 Model Options

Project Detaﬂs. 2-4° Model Options
Assessor Details =-{= Draw geometry
Occupier Details 4 Draw building + standard data
B+ No drawing required

1o the site

awing file

EAD model

location and associated
‘the site by clicking on the

fromtemplate

Data Report (Not Editable) M
Data Options
Draw building + standard data

General-purpose design

Included in the default list Yes
Geometry 3
Scope
Scope 2
Construction and Glazing Data
Construction and glazing data 1
Floor/slab/ceiling representation 1-Combined

Zone volume calculations

Intemal floor constructions not su... Yes

Ground floor construction is belo...  Yes

Extemal floor constructions not su... Yes _'__I

[C] Don't show this dialog next time [ Help ] [ Cancel l | OK |

Edit | Visualise | Heating design | Cooling design | Simulation | CFD |

=i

w B o= v /2 Yahoo! Brasil - Wind... Ml @ Microsoft PowerPor... i F DesignBuilder - Unti... ‘
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Utilizando um perfil existente

DesignBuilde ed 1.dsb ayo d o
File Edit Go View Tools | Edit activity template - PRIMARY SCHOOL E - ¥|[ Nomal e
\j E ,\% & ) Activity templates Data
\ | General | All Gains | Occupancy | Other Gains | DHW | Environmental control | Info | i
T : —— -
- Bancral Activity Templates |
Name Edlicio Residencial Actj\(ity terr_lplates areusedasa source of default )
3 E 4 > 1 N — e activity (building usage) data for building models. This
d = Description  Uso residencial padrdo médio data can be loadedinto any part of the building data by create new buildings and
@) Ediiciol Source Hngtoaddard ' it of existing buildings on the
[ Category WAREHOUSE AND STORAGE v The data covers occupancy, equipment usage and
7 set-point temperatures.
& Region General ) ) o the site
Enter the name, category, sector and region for this
L8 Sectar General activity tempiate. Sicia Gl
Holidaps : Enter the region as ‘General if you want the data to be
Holidas generally available (i.e. not restricted to a particular model
Colour Shading in Model v region).
I The floor shade colour is usedto shade the floor of the
[ Fl hade cal i i
B | Floor shiads colour model at block and zone levels to give a quick ocation and associated
indication of the usage of the buildingin various areas. e site by clicking on the
fromtemplate
b
| #
BT | ——
Z =0,000m

Edit the layout of the buildings on the site... =-13, Y =-18,268m




Modelando dados do edificio

Colour Shading in Model
(W | Floor shade colour

<«

region).

The floor shade colour is usedto shade the floor of the
model at block and zone levels to give a quick
indication of the usage of the building in various areas.

Model data

[ Help ] [ Cancel l [ 1]

p] Microsoft PowerPor...

il

= DesignBuilder - Unti... '

DesignBuilde ed 1.dsb ayo d
File Edit Go View Tools | Edit activity template - PRIMARY SCHOOL B - w|[ Nomal || €E
\j E '\% & ) Activity templates Data
| | General | All Gains | Occupancy || Other Gains | DHW | Environmental control |/ | Info - |
| a Jale =
B General v Activity Templates |
v Name Edificio Residencial Activity templates are used as a source of defaut
3 1 E ‘ » > | s ——— ——— activity (building usage) data for building models. This
= Description  Usa residencial padido médio data can be loadedinto any part of the building data by f buildi d
&) Ediiciol || souce BNgLoda e b o existing buldings on the
IF1CH /|
[~ Category WAREHOUSE AND STORAGE v The data covers occupancy, equipment usage and
7 set-point temperatures.
& Region General . ) o the site
Enter the name, category, sector and region for this
B S et General activity template. wing file
Holidays 2 Enter the region as 'General’ if you want the data to be
Holidays generally available (i.e. not restricted to a particular model

ocation and associated
e site by clicking on the

fromtemplate

Y =-18,268m Z =0,000m




Modelando o perfil de ocupacao do edificio

B, DesignBuilder - Untitled 1.dsb - Layout - Edificiol
File Edit Go View Tools | Edit activity template - PRIMARY SCHOOL
. ) E =L ) Activity templates Data

DHW | Environmental control |

Occupancy | Other Gains

| Javigate, Site : -
) Ste i Occupancy details ¥ V/ Q 'f' L@i g ‘ b
Density [people/m2 A :
>E-E N ¥ it Schedules 7
= Metabolic Heat v ; T
. ; : = General - create new buildings and
----- ) Edificiol A Metabalic rate Standing relaxed (4 7.00-18:00 Mon - Fii It of existing buidings on the
Metabolic factor (0.85 for women, 0.75 children] 1.00 {14l 8:00-18:00 Mon - Fri E
‘Workday profile ¥ 8:00-18:00 Mon - Sat |i’
i |EA equipment
o, -~
Ongt. 6N = i |EA heating
Offat 2400 T o 1 244 E B T8 5 101112 4314 15 16 17 15 19 2021 22 23 24 .. |EA lighting
i |EA occupancy
Days / week 7 > i |EA21C Heating annual
Schedules ¥ {14 Mixed mode temperature control B i odad
;| | i
@ S Bl z g:t - Fthe site by clicking on the
_ m | r
Data Report {Not Editable] Y 1 from template
" General
Off
B Source DesignBuilder
Category General
| B Region General
Schedule type 2-Compact Sche
Design Days
Design day definition method 1-End use defaul
Use end-use default 1-General
b Heating design day profile On |
4 Cooling design day profile On
Profiles
Schedule:Compact,
Off,
Any Number,
Through: 12/31,
For: &lDays,
Until: 24:00, 0 ;

T -




Modelando ganhos energéticos
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B DesignBuilder - Untitled 1.dsb - Layout - Edificiol

=R

iavigate, Site

5 Pl

----- ;) Editiciol

Edit activity template - PRIMARY SCHOOL
Activity templates Data

File Edit Go View Tools

Occupancy || Other Gains | DHW || Environmental control

Computers

On
Load [wW/m2) 5
Radiant fraction 0,200

‘Workday profile

Onat 800 & “

Offat 18:00 % 0 12 3 4 5 & 7 8 91011121214 1518 17 18 192021 2223 24
Schedules v

@ Schedule 8:00-18:00 Mon - Sat

Dffice Equipment v

On
Load [w/m2) 5
Radiant fraction 0,200

‘Workday profile ¥

Onat 800 & m

Offat 18:000 % 01 2345 6 78 §1011121314151617 181920212223 24
Schedules ¥

[i4 Schedule 8:00 - 18:00 Mon - Sat

Miscellaneous ¥
Jon

Catering ¥
J0on

Process Y
[J0n

General Lighting v

[V On

\Workday profile )

Onat 800 o
~
v

Offat  18:00

Help

m Data f§ -
viZ+ a8 4P

Schedules

B General
{34 7:00-18:00 Mon - Fri

4 8:00-18:00 Mon - Fri
8:00-18:00 Mon - Sat
(14 |EA equipment
|EA heating
i |EA lighting
14 |EA occupancy
i IEA21C Heating annual
Mixed mode temperature control

2

m

<]

Data Report {Not Editable)

General
Off
Source

Category

B Region

Schedule type

Design Days
Design day definition method

Use end-use default

b Heating desian day profile
b Cooling design day profile

Profiles

Schedule:Compact,
Off,

Any Number,
Through: 12/31,
For: &lDays,

Unti: 24:00, 0 ;

DesignBuilder
General

General
2-Compact Sche

1-End use defaul
1-General

On
On

Nomal

create new buildings and
ut of existing buildings on the

#location and associated

Model data

1

Help

Cancel

J———

"/2 Yahoo! Brasil - Wind... || €] Microsoft PowerPor... . DesignBuilder - Unt.. .

I

Fthe site by clicking on the

fromtemplate

< Eall @ 1914




Modelando ganhos energéticos

B DesignBuilder - Untitled 1.dsb - Layout - Edificiol
File Edit Go View Tools | Edit activity template - PRIMARY SCHOOL 'l !

Normal
. i~ E. )| &F ) Activity templates Data
| General | Occupancy | Other Gains | DHW | Environmental control |

| Jlavigate, Site
Site ik DHW
On
JE 4P 2 Mo Schedules
=92 Consumption rate (I/m2-day) 0,000 i o
b " =8 Gneral - create new buildings and
) Ediiciol Workday profile 52 3§ 7:00-18:00 Mon - Fii it of existing buildings on the
Onat 21:00 = m - i 8:00 - 18:00 Mon - Fri =
I R ] i 8:00-18:00 Mon - Sat ‘:’_‘
Offat 600 S 0 1 23 458 7 8 91011 12131415161718132021222324 ! IEA equipment
Schedules ¥ i |EA heating
- § IEA lighting
Schedul Off ;
| IEA occupancy
i IEA21C Heating annual
{| Mixed mode temperature control - E
4 O #location and associated
. On - [Fthe site by clicking on the
< | m | »
Data Report (Not Editable] ¥ ih fromtemplate
" General
| Off
B Source DesignBuilder
Category General
B Region General
‘ Schedule type 2-Compact Sche
Design Days
Design day definition method 1-End use defaul
Use end-use default 1-General
4B Heating design day profile On I
b Cooling design day profile On
Profiles
Schedule:Compact,
Off,
Any Number,
Through: 12/31,
For: &lDays,
Until: 24:00, 0
. —c—

l&] Microsoft PowerPor... = DesignBuilder - Unti... J



Modelando controles de conforto ambiental

DesignBuilde ed 1.dsb ayo
File Edit Go View Teols | Edit activity template - PRIMARY SCHOOL - - w|[ Nomd ]| €
\3 E % 4; \? Activity templates Data
| General | All Gains | Occupancy | Other Gains | DHW | Environmental control |1 | Info -
T ?
i o i :wsorme:lt:ﬂftxfon ironmental and comfort
J Set pointt ture (°C. 25 | The data relate e environmental and comfol
1 E ‘ D g Ce rom ?':pe':a:;e[ ) - - | requirements of this activity:
3 finichialaliC) v || | * Heating set-pointtemperature (if the space is create new buildings and
%) Edificiol Workday profile ¥ heated). of existing buildings on the
Onat 21:00 % m « Cooling set-point temperature (if the spaces cooled).
Offat ©:00 " 23 458 E Is I; !: 1 E: !"; !4 if l'E !7 !s |J- 21222324 + llluminance levels required. 0 the site
« Fresh air levels required per person - defines i
Schedules : _ mechanical ventilation air change rates. Sl
: Cresin S Jecbem HEniphe s | Ifthere is never any heating or cooling, you can leave model
Heating 22 | || these set-points.
Set point temperature [*C) 13,000 s :
X ocation and associated
Set back temperature (*C) 10,000 e site by clicking on the
‘Workday profile £
Onat 800 5 m fromtemplate
Offat 18:000 9 0 1 23 4 58 7 & 9101112 1314 1515 17 181920 21 2223 24
Schedules b7
£ ot
Ventilation Set Point Temperatures »
Lighting v
Target llluminance [lux) 200
Default display lighting density [\ /m2) 0,000
Ventilation Fresh &ir ¥
Min fresh air (I/s-person) 8,000
Mech vent per area (|/s-m2) 2,000

e [ ——

== — = =

Y =-18,268m Z =0,000m
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Modelando o pavimento

% DesignBuilder - Untitled 1.dsb - Layout - Edificiol

N 2HS Lo EdR APPSR OODOP BE

| lavigate, Site Edificiol

JEd >

----- ;) Edificiol

Please wait

Preparing building data

f
/
L
. ;

"

Cancel |

'
'
'
'
'
'
'
'
'
'
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Edit Site Layout
Use this screen to create new buildings and
Chan@ the IayOUf of existing buidlms on the
site.

& Add building to the site

D Import 2-D drawing file

9 Import 3-D CAD model

Location

You can edit the location and associated
weather data for the site by clicking on the
Locationtab

@ Loadlocation from template

X =-13,969m

Y =-18,268m
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Modelando o pavimento
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Drawing Options
Tools
v
Geometty
Block type
Form
Height [m)]
Wall thickness [m)
[[] Auto-complete block
Perimeter
Shape
Line type
Protractor
Direction Snaps

v ES
1-Building block >
1-Extruded v
29
26
¥
1-Polygon >
1-Straight line v i

Edificiol, Building 1
| Layout | Activity | Construction | Openings | Lighting

HVAC | CFD | Options

| | Edt | Visualise | Heating design | Cooling design | Simulation | CFD |
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Drawing Blocks
Blocks are defined in 3 stages:

1) Selectthe plane on which to draw the base
perimeter - as you move the mouse over an
existing block its faces turn blue, indicating
it as the currently selected surface. When
the correct surface is highlighted, press
and hold the SHIFT key to lock to this
plane.If no plane is highlighted then you will
be drawing on the ground plane.

2) Draw a base perimeter on the selected
plane by maving the mouse cursor to the
first corner and clicking. Then move to the
next point and click. Continue in this way,
completing the block perimeter by joining
up with the first point. This assumes you
are using "1-Polygon’ parameter shape. If
you are using "2-Rectangle’ or "3-Circle’
perimeter shapes, click with the mouse
twice to define the block perimeter.

3) When the block perimeter is completed, the
block is generated by ‘extruding’
(projecting) the 3D velume from the base
perimeter. Ifthe base plane is horizontal
and the "Auto complete block’ option is
checked thenthe extent of the extrusion is
defined by the "Height in the Drawing
Options data panel. Otherwise the cursor
changes to 'Drag face’ and you can drag
the face to define the extrusion extent.

Blocks are drawn using External dimensions.

Block form

You can change the form (geometry) of the
block at any point during the above process
usingthe options in the Drawing Options data
panel.

Wall thickness

The wall thickness defines the geometric
thickness of the block you are drawing. The
default wall thickness is the thickness of the
current external wall construction, but you can

muarrida thic nicinn antinne in tha Nrasinn

X =-0,538m Y =-10,166m




Detalhes do Sitio - Indicacao do Norte
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 Location Template

=) Untitled i Template BRASILIA (CIV/MIL)

&+ Building 1 ¥ Site Location ¥

Latitude [*) -15.87

Longitude () -47.93
17 Site Details Y

Elevation above sea level (m) 1061,0
Exposure to wind 2-Normal v

Site orientation ) 45

Precipitation ¥

Design annual precipitation [m) 0,7500

Nominal annual precipitation (m) 0,7500

(14 Precipitation rate schedule

\

Site Green Roof lmgation

v

% Time and Daplight Saving

¥

& Simulatior; \Weather Data
By finter Design Weather Data
#* Summer Design Weather Data

|

Y
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Edit location
Use this screen to edit the location of the site, its

weather data, the daylight savings and energy
codes which apply.

Location
You can set the latitude/longitude of the site as
well as a number of site characteristics.

The site orientation is the angle of the site plan
view relative to North. North is indicated by the
direction of the North arrow in the sketch plan
view.

Hourly Weather Weather

DesignBuilder will only use hourly weather data
for simulations (winter and summer design
calculations use design weather data as

described below.)

You can review, edit and convert weather using
the Weather Data dialog.

To view the currently selected data, click on the
Simulation tab and select ‘Site data’ under

= options.

To add your own hourly weather data, copy the
.epw file to the weather data folder below

= C:\ProgramData\DesignBuilder\W eather
Data\

and click on

#% Add hourly weather data

Winter Design Weather Data

You can select the ‘confidence’ of the design
data, i.e. the probability that the design data will
be atthe very extreme of conditions
encountered over recent years.

You can select 99.6 or 99% confidence (i.e. 0.4
or 1% chance of more extreme winter weather
occuring).

The weather data used in winter design
calculations is:

e St s SR e e e B i s B i




Definicao das zonas - construcao de divisoes internas

B DesignBuilder - Edificiol.dsb - Layout - Edificiol, Building 1, Block 1 =8 X J)
File Edit Go View Tools Help View rotation | Axonometiic [ Nemal || “@F

N2EHS S VSIS LT L LPOIRODDO P|HE
' Javigate, Site Edificiol, Building 1, Block 1 Info, Help
i) Layout || Activity | Construction | Openings | Lighting | HVAC | CFD | Options Help -

Ste |° :
‘j g 4 » g Drawing Internal Walls

PrmSchl_CellOff To draw an internal wall, move the mouse cursor
El--f,l Edificiol o to the start point and click. Then move to the
=t Q Building 1 next point and click to draw a line. Continue in
= Block 1 this way, completing the wall either by joining
@,_@ Zone 1 with an existing wall or by pressing <ENTER=> to
th _® S end the stream and create a hanging partitom.
#-67) Zone 3 Zones are created when perimeter andinternal
: walls enclose a space.
-G Zone 4
#-6) Zone 5 Hanging partitions

If an internal wall does not join up at both ends
with another wall then it is treated as a ‘hanging
partition”. In this case itis added to any existing
‘Thermal mass’ specified for the zone onthe
Constructions tab and modelled
non-geometrically in EnergyPlus.

| X Cancel Draw partition

/' Clear data to building defaults
Drawing Options
@. Load data (new block defaults)

| Tools |
Partition Y
Thickness [m) 0,150
Line type 1-Straight line -
Partition type 1-Standard -

Display external walls
Protractor

Direction Snaps

Point Snaps
Drawing Guides

=

| | Edit [ Visualise [ Heating o | Cooling design [ Simulation | cFD

X =10,593m Y = 30,594m




Modelando o perfil de atividade do edificio
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% Template
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(i Schedule

PrmSchl_CellOff_Occ
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ﬂAclivi!y Light office work
Factor (Men=1.00, Women=0.85, Children=0.75] 0,90
Clothing

Winter clothing [clo] 2|

Summer clothing (clo) A

¥

'+ Holidays
‘t~ DHW
11 Environmental Control

¥

Y

‘

Computers
*®_ Office Equipment
o Miscellaneous
» Catering
% Process

Y
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" | Edt | Visualise [ Heating design | Cooling design | Simulation | CFD |
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o L |
&
Info, Help
Help | Cots |
Edit Activity Data
& Early gains

Use this screen to edit the building-wide
activity-related data: occupancy, comfort and
equipment defauits.

Activity template

You can make a generic selection fromthe
activity template list at the top of the screen.
This loads data from the selectedtemplate into
the currentbuilding. Alternatively you can cpen
the group header boxes to access the data
directly.

Occupancy
Setthe number of people (per unit floor area)
and the occupancy times.The occupancy times

| are controlled by a schedule.

Metabolic

Setthe metabolic rate according to the level of
activity withinthe space. The metabolic factor
accounts for people of various sizes. Enter 1.00

~ for men, 0.85 for women, 0.75 for children, or

you can use an average value ifthere is a mix of
sizes.

Holidays

The holiday data is usedfor annual simulations
and allows you to set the Holiday Schedule and
the number of days per year. The holidays are
selected fromthe top of the list. If the activity
schedules used inthe model already allow for
holidays then you should clear the 'Holidays®
options. Generally you should check the 'Use
holidays’ option if you are using either Typical
workday schedules or if your Schedules dont
allow for holidays.

Environmental control

The heating and cooling setpoint temperatures,
minimum fresh air and illuminance requirements
are related to the activity and are accessed by
opening the Environmental Control group
header.

Frninment

< ®all




Modelando as paredes

B DesignBuilder - Edificiol.dsb - Construction - Edificiol, Building 1
File Edit Go View Tools Help
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Edit construction - Wall

Ste | Layers Calculated
i > | Construction Layers
.1 g ‘ ’ T General ' ‘ ’
Name Pisde Exteinal Setthe number of layers first, then select the material
=4} Edificiol 2 = and thickness for each layer.
=@ Building 1 SES
=92 Block 1 [~ Category walls i + 10z 3 et ball sub-surface construction
@@ Zone 1 @Hegion General x Delete laver e Semi-exposed wall, Heavyweight
-G Zone 2 Layers ¥ e Semi-exposed wall, Lightweight
() Zone 3 5 = Bridging 2e Semi-exposed wall, Medium weight
5.6 Zone 4 Number of layers v e \all ah
) Zone w || | You can alsoadd bridgingto any layer to model the e Wall, Heavyweight
@67 Zone 5 Outermost layer X effect of a relatively more conductive material bridging e Wall, Lightweight
SyMaterial Grarite (Red) a less conductive material. For example wooden joists fee Wwall, Medium weight ul
Thickness 02 briging an insulation ayer. | Bted Semi-exposed wall, Heavyweight ‘E‘
[] Bridaed? No“’g’:dt bridging effects are "p“’ﬁ :ls EnergyPlus, but ted Semi-exposed wall, Lightweight L4
= are used in energy code compliance quinng A . 5 .
Lager 2 w1 | | | Uvalues to be calculsted according to BS EN ISO 6946, fed Semi-exposed wall, Medium weight
ted \Wall, Heavyweight >
Q‘?Material Concrete, Medium density ; 1 ] »
: Energy Code Compliance Editabl v
Thickness 03 You can calculate the thickness of insulation required rort {Not Editable) v
[] Bridged? =] to meetthe mandatory energy code U-value as set on )
e -, the Energy Code tab at site level.
P v
S Material Ceramicl o This calculation identifies the ‘insulation layer as the
' Matona s bics ol layer having the highest r-value and requires that no
Thickness 18 bridging is usedin the construction. Walls -
[] Bridged? e SetU-Value General
Layer 4 ¥
& Material Cast Concrete [Dense) 1
Thickness 02
[] Bridged?
|Ihhermost layer M
Sy Material Aelic
Thickness 002
[] Bridged?
Model data
- | Edt [ Visualise | Heating desian | Cooling design | Simutation | CFD | ' Inner suface |
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Modelando as paredes
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File Edit Go View Tools Help
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/ |-¢ ‘ Edit construction - Wall

iavigate, Site

& Ste
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' Constructions Data

Cross Section

[=-4p) Edificiol

ge Building 1
=-S5 Block 1

-3 Zone 1

67 Zone 2

-3 Zone 3

67 Zone 4

67 Zone 5

Outer surface

180.00rm t;etan;ic}'pqtce!ah

Inner surface

Thistab shows the construction to scale (except for
very thin layers) using material textures as specified.

Bridging elements are ignored

4»

tions

all -~
jall sub-surface construction

e Semi-exposed wall, Heavyweight

e Semi-exposed wall, Lightweight

e Semi-exposed wall, Medium weight

e Wall, Heavyweight

e Wall, Lightweight

e Wall, Medium weight ’—

ted Semi-exposed wall, Heavyweight
ted Semi-exposed wall, Lightweight L
ted Semi-exposed wall, Medium weight
ted Wall, Heavyweight

[ 10 ]
»ort [Not Editable)

X

1

Walls
General

21 of layers

ection
surface

{imm &erated Eoncrate Slab

Model data

| Edit | Visualise | Heating design | Cooling design | Simulation | CFD
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Modelando as paredes

B DesignBuilder - Edificiol.dsb - Construction - Edificiol, Building 1
Edit Go View Tools Help

P AvArS’

Edit construction - Wall
|| Constructions Data

| Layers | image |

lavigate, Site

Inner surface v Calculated Data
._ Convective heat transfer coefficient (w/m2K) 2,152 This tab provides further information on the heat
Elv-{g Edificiol o S transmission properties of the construction.
i Radiative heat transfer coefficient [W/m2-K) 5,540 - _ o &
-4 Building 1 . This data is used in Simple calculation methods all
= ® Block 1 Surfaceesisiance fm2K/W) 0,130 such as SBEM and generally NOT in EnergyPlus ball sub-surface construction
[E 3 Zone 1 Outer suface ¥ simulations. e Semi-exposed wall, Heavyweight
-G g"“e g Convective heat transfer coefficient (w/m2-K) 19,870 Exceptions are windowframe U-values and use of e Seri-exposed wall, Lightweight
- (9 Zone Radiative heat ransfer cosfficient (W/m2-K) 5130 fixed CIBSE convective heat transfer coefficients (more =2 Semi-exposed wall, Medium weight
[B@ Zone 4 e ] o i below). e Wall, Heavyweight
-6 Zone 5 et csuioricn (ke § o || | U-values are shown including and excluding the effect [ \Wal Lightwieight
No Bridging 2 ||| of surface resistance and are calculated with and 26 Wall, Medium weight &
UValue surface to surface [W/m2-K) 5,212 without bridging effects. | Bted Semi-exposed wall, Heavyweight IE ’
R-Value [m2-K W) 0,362 Note that the outer surface resitance depends onthe : gem?'eﬂpc'seg Wa::- big:t.weight. -
i i i : ed Semi-exposed wall, Medium weight
U -Value (w/m2.K) 2763 exposure to wind (on the Location tab at Site level) o :av i um weig! I
\iith Biidaing (5 EN 150 6345 || | Convective heat transfer coefficients b= pes N
1h Bieging | W | |"| The convective heat transfer coefficients displayed are
Upper resistance limit (m2-K/w) 0,362 usedin _EnergyP[us vqhen the 'CIBSE’ Ins[delOutside
Lower resistance limit (m2-K %) 0,362 - convection algorthrr} is selected. .0’"9“”‘?9 .
EnergyPlus uses its’ own convection algorithm as setin
U alue surface to surface [W/m2-K] 5,212 the simulation options and the transmission data
R-Value [m2-KAw) 0,362 displayed here is not used.
U-¥alue [(W/m2-K) 2,763 Walls .
General

Model data

Inher surface v l

| Edit_| Visualise | Heating design | Cooling design | Simulation | CFD |
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Visualizando o edificio

B, DesignBuilder - Edificiol.dsb - Layout - Edificiol, Building 1

File Go View Tools
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NEHS

| lavigate, Site

=) Edificiol

=4 Building 1
=& Block 1

-3 Zone 1

-G Zone 2

-3 Zone 3

-G Zone 4

-3 Zone 5

Display Options

=

Detail
[[] Show shadows
Show North Arow
Show ground plane

5 P

Help

View: (%) 50 <
3 I_ T l. IA ¥ T -I‘ T 3, |~ T T l
[] Antialiasing
Dynamics 1-Rendered v

PIRNCODODO®N @E E

Edificiol, Building 1

| Visualise —

j He | 0: |

View rotation | Axonometric ) | “'?""ﬁi > e.

Info, Help

Visualise the Model

This screen provides tools to help visualise the
model.

View commands:
& orbit - orbit

@ Zoom-zoomin and out dynamically.

B Pan - mave the view up/down, left/right.

@ Zoom Window-zoominto a particular part
of the model.

B Fit - fitview to model.

¥ Look around - Change view direction without
maoving position

!Q Walk-through - Take a walk round the
building using the mouse

Mouse wheel commands
« Zoomin/out by rotating the mouse wheel.

» Orbit round current view point by pressing the
mouse wheel (centre mouse button) and
maving the mouse.

» Pan by pressing the mouse wheel (centre
mouse button) in conjunction with the SHIFT
key and moving the mouse.

Display options

Use the options in the Display Options Pane to
setthe time of day, day of year and the amount
of shading detail. Press the ‘Apply’ button to
update the view with the current display options.

~ Yahoo! Brasil - Wind...




Resultados da simulacao termoenergética

B, DesignBuilder - Edificiol.dsb - Layout - Edificiol, Building 1 L L
File Go Tools Help ‘e
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Ste | _ | Help | 0o |
- j EI 4 D g R, Temperstures, Heat Gains sn?E_n.e:’r*gLCo;'s‘umption - Edificio1, Buikding 1 I Simulation Data - Analysis
This screen displays average and total
=] @ Edificiol simulation data for the current building.
=4 Building 1 Select the data to view using the controls in the
= Block 1 £« Display Options pane.
& @ Zone 1 3 You can plot a number of different types of data
@ Zone 2 ) on the same graph by making selections on the
- @ Zone 3 Detailed tab of the Display Options.
) @ Zone 4 To update the data using different calculation
#-¢9 Zone 5 options, click:
g == Update
H You can view the input data script usedin the
H simulations. Ifyou do not have the EnergyPlus
IDF editor installed, then you should associate
the .idf file extension with a text editor to make
W : e et | this option work.
e 2 [ ! A e I } | ,| Display Shortcuts:
Display Options § . | [ -~ Clear all
| General | Detailed | g_,m Gy ';Jihm "i“: #3 | | ShowAll
e (VO Add Data:
\/ = | | I | | | Gains data
| T e
Interval 3Dai £l Site
-Uall S -100
e - £ ' Heat balance
Data 1-4l - T U
‘2200 4 y System
Show as 1-Graph - 3
5= [l Fuel totals
Days per page 365 <00
) Add Fuel breakdown
[[] Normalise 8
A > |l P Il = save resutts setastemplate
i " Save results set as template
Appearance » 5 121
£ e |
z |
2 oz | J -
2002 Fed Mer Apr May Jun Jut A
Jan 2002 Oey
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G = /= Yahoo! Brasil - Wind... ' {fg] Microsoft PowerPor... & DesignBuilder - Edifi... < ®all W) 1045




Resultados da simulacao termoenergética

File Go Tools Help
L EEd&

| lavigate, Site
Ste |8
SERLY:
=
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-4 Building 1
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-7 Zone 1
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&-0f) Zone 3
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Display Options

Criteria
Data
Main design variable

Variable
From 20
to 100

[] Use second variable

B, DesignBuilder - Edificiol.dsb - Layout - Edificiol, Building 1
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Edificiol, Building 1
Parametric

Totsl energy consumption (kWh)
Emomgy Phas Ougpat t 72 - 3t Do, Pamsmesic

- Edificio1, Building 1

Azziyra

Evslussce
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i
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>rﬂ Edit I\ﬁsualise l Heating design H Cooling design I Simulation

&© 7

=

[ceo |

j Help | 02 |

Info, Help

Simulation Design Curves

This screen allows you to generde design
curves to show the effect of variations inthe
design.

In the Display Options pane, select the design
parameter to vary (Main Design Variable) and
the performance data to display (Criteria).

For numeric parameters such as glazing area
and internal gains you can also select the range
of the parameter. For discrete variables such as
glazing type, selectthe 'Values' option belowthe
variable, then click on the browse button to
select the actual components to usein the
analysis.

To select an additional variable, check the ‘Use
second variable' box and select the parameter to
vary.

When you are ready, click 'Apply to start the
calculations. Depending on the size of the
model and the simulation options, this can take
some time to complete, expecially if 2 variables
are used. This is because DesignBuilder carries
out a simulation for each design variation.

Notes
1) Model variants are generatedinternally
within DesignBuilder by creating a copy of
the base model and overwriting the model
dataI with the variant data at the building
level.

2) Itisimportant to take into account howthis
data will be inherited to down to blocks,
zones and surfaces to ensure the correct
design variants are generated

3) You must select Comfort output in the
Simulation options dialog to be able to
display comfort related Criteria data on the
Parametric screen.

To update the data using different calculation
options, click:

2‘;1 Update
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Resultados da Simulacao termoenergética
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Resultados da Simulacao termoenergética
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Ganhos internos energéticos em KW/h

*

Zona 3 = Orientacao Sul + Leste

Inteamsa!l Gsinz - Block 1, Zone 3
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Performance
Simulation Emulacdo da realidade por meio de

modelos simplificados que

representem entidades complexas.
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Performance desempenho requlamentos

Simulation

Diretrizes de

: Politicas Publicas
Projeto

Plano de Acbes
CGEST | FNDE Articuladas Plano Nacional de Educacao

(Lei 13.005)

S

[ e

/‘

==



DA SIMULACAO AO PROJETO. (LOPES E SILVA, 2020)

-

Building
Performance
Simulation

~

Projeto Padrdo

CGEST | FNDE

Requisitos de
desempenho

Diretrizes de
Projeto

Plano de Acbes
Articuladas

X—4
o / /&/\/ / \\%

o A o]
o —— ¥ ——



DA SIMULACAO AO PROJETO. (LOPES E SILVA, 2020)

Building
Performance

Simulation

Projeto Padrdo

CGEST | FNDE

Requisitos de
desempenho

Diretrizes de
Projeto

Plano de Acbes
Articuladas

0 desafio da padronizacdo na arquitetura
consiste na consideracao de situaces locais
especificas acarretando prejuizos quanto
aspctos pedagdgicos, associados a condicoes
de conforto ambiental, funcionais ou técnico
construtivos.

KOWALTOWSKI, 2011
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Building
Performance

Simulation

E possivel promover conforto

: . térmico de ambientes escolares
Projeto Padrdo

padronizados em diferentes

contextos climaticos brasileiros?
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Caracterizacao

Diagnéstico de Influéncia das

DA SIMULAGAO AQ conforto térmico varidveis de projeto

PROJETO. (LOPES E
SILVA, 2020)

climatica Modelagem

~N

p

Temperatura

Natal media anual
g

4 . - )
Desvio padrao
da temperatura

. J

N

Revisao ZBBR

Amplitude
(RORIZ, 2014)

\media anual

Desvio padrdo |
de amplitude

. Grupos 21 a24
B Grupos17a20
Grupos13ale

J

i

| Grupos9al? o
B Grupossag RS J

— Porto Alegre Escolha de 6 municipios 1
o representativos J

SICAC




- Caracterizacao Diagndstico de Influéncia das
DA SIMULAGAO AQ cIimétic: Modelagem conf%rto térmico variaveis de projeto
PROJETO. (LOPES E Pro)
SILVA, 2020)
-
Carta Psicrométrica Umidade Relativa (%)
100%  80%
yoluan
Estratégias construtivas %J
amw 70na de conforto e
p N Inércia térmica (aquecimento) 3]
Resfriamento evaporativo 25/ L 2 1020 S
Arquivo o = Inércia térmcia (resfriamento) o ; %‘n
CI s - === Umidificacao -
Imativo - Ventilagao natural 016 %
(-epw) E
(]
. \)@ 012 'g
Climate & A s
»\e‘(\ / : (24
Consultant 10%/’ = oos
(v.6.0.12) /s%/,
0 /( .004
.-
_&Sg———-——
-10 -5 0 5 10 15 20 25 30 35 40

Temperatura de Bulbo Seco (°C)

‘ Givoni | [ De Dear&Brager]

SiCAC
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climatica conforto térmico variaveis de projeto
PROJETO. (LOPES E Pro)
SILVA, 2020)
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\ Administracao

" Bloco Pedagégico
(Salas de aula)
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Caracterizacao
climatica

Diagnéstico de

Modelagem

conforto térmico

Influéncia das

varidveis de projeto

Isotelha IF30 (3 cm)

Camara de ar de ( > 5 cm)

Forro de fibra mineral ( 2 cm)

Revestimento externo
Argamassa (2,5 cm)

A > ‘Revestimento interno
L - Argamassa (2,5 cm)

Bloco ceramico
(9 furos, 14x19x39 cm)

Projecao horizontal
da cobertura

a=17°

M._I

Brise vertical
=43°
B2 =

Bl

43°
&



Caracterizacao
climatica

Diagnéstico de Influéncia das

DA SIMULACAO AO INCUORCUII | varidveis de projeto

PROJETO. (LOPES E

SILVA, 2020)
Modelo de simulacao Célculo da temperatura netura e definicdo de zona de conforto

, ) e N
Modelo simplificado
(single zone) 32

30

Modelagem

28

26

24 Tn=+3,5°C

22

20

Temperatura operativa interna (°C)

R T o

Ocupacdo 10

10 15 20 25 30 35

Temperatura média do ar externo predominante (°C)

' r
w

Poténcia Instalada

Percentual de horas ocupadas em conforto

R
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Caracterizacao
climatica

Diagnéstico de Influéncia das

DA SIMULACAO AO . o :
conforto térmico varidveis de projeto

PROJETO. (LOPES E

Modelagem

SILVA, 2020)

Unidade Valor e distribuicao

Orientacao

0 45 90 135

é 2 (graus) 180 225 270 315
2 R
(<]
5}
L} > <
& camada exterial Argamassa Argamassa Argamassa Argamassa
Bloco concreto Bloco ceramico Bloco ceramico Bloco ceramico
i (9x19x29) (14x9x24) (14x9x24) (14x9x24)
‘g camadaintéma Argamassa Argamassa Camara de ar (5cm) Poliestireno expandido (5 cm)
g Placa melaminica (2 cm) Placa melaminica (2 ¢m)
E U= 2,7 W/m2.K U= 2,1 W/m2.K U= 1,6 W/mz.K U= 0,8 W/m2.K
‘S‘ =3 E-—§
S P4 ® @ @
5 > W/m2.K 0,7 1,1 1,5 1,9 2,3 2,7 3,1 3,5
£ Telha metalica -
com poliuretano - > @@
= & W/m2.K o6 08 1,0 1,2 1,4 1,6 1,8 2,0

3 _/ Laje pre moldada
Forro de fibra mineral - 3cm - (lajota) - 12 cm

ol U= 0,5 W/m2.K U= 0,5 W/m2.K

SiCAC




~ Caracterizacao Diagnéstico de Influéncia das

DA SIMULACAO AO . Modelagem . SR :
climatica conforto térmico variaveis de projeto

PROJETO. (LOPES E Pro)

SILVA, 2020)

Varidveis discretas N

e 1 T 1 =T

t |

[ SHGC: 0,51 i L SHGC: 0,69

l SHGC: 0,87
i ik

% e & o
-8 | . ! 33 51 69 87
§ i g : P B Ml & adimensional (51] @ DD
) ; \ > | L |
o Projecao horizontal: Projecao horizontal: Projecao horizontal: Projecao horizontal:
g 60 cm (marquise) 60 cm (marquise) 60 cm (marquise) 60 cm (marquise)
- Projecao vertical: 80 cm Projecao vertical: 80 cm Projecao vertical:
(lateriais esquerda e direita) Brise - 4 laminas 80 cm
largura 20 cm; Brise - 8 laminas
angulo 45 graus; largura 20 cmy;
distanciamento 20 cm. angulo 45 graus;

distanciamento 20 cm.

R
)
=
)
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- Caracterizacao Diagnéstico de
DA SIMULAGAO AO climatica Modelagem

PROJETO. (LOPES E conforto térmico

SILVA, 2020)

Influéncia das

varidveis de projeto

Variaveis continuas

() Valor minimo @@ Valor com maior probabilidade @ Valor maximo
de ocorréncia

- - 0 6 12
Taxa de renovagao do ar (ac/h)

, - , , ) 40 60 80
el A a— R ° L
S 5 e P 0,0 0,3 0,6 % 40 60 80
Densidade de ocupacao (pessoas/m?) EE——
D om0 03 06
: - 8 10 16
Densidade de poténcia (W/m?) Mt 8 0 i

R
)
>
)




DA SIMULACAO AO
PROJETO. (LOPES E
SILVA, 2020)

2]

()

Diagnéstico de

Conforto térmico

Anélise de

sensibilidade

o)

I .o N
Cidade fona de Condl'aonarnen.to ( Diagnéstico de Conforto Térmico
Conforto J{_ passivo (Givoni) L
S N Y [ M
8 [|2 E||8 S||2 5
NS - =/ N PA'S A 2
p
[ Brasilia J[ 1948 J . . - 42% 39%
[ Curitiba J[ 127 J - 1[ } - 47% 22%
s [ 1359 J.D-- e s
4
Cwa o [ ERE
G
Porto [ -
S mm @ -
4
e SEEE - .
Janeiro J{ . /0N
K L K
S ———9
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Diagnéstico de
Conforto térmico

Densidade de
ocupacao (pessoas/m?)

Sombreamento

Transmitancia das
paredes externas (W/m2.K)

Densidade de
poténcia instalada (W/m?2)

Transmitancia da
cobertura (W/m2.K)

Andlise de LSRCJ L R? J Lp-valueJ
sensibilidade

Coeficiente de Regressao Padronizado (SRC)

-0,8 -0,6 -0,4 -0,2 0,2 0,4 0,6 0,8

. ——— Cidades avaliadas:
—— Brasilia
i
_l I Curitiba
[ B Cuiaba
I Natal
] ey ) .
— I Rio de Janeiro
] Il Porto Alegre
1 1 |
T T T I
I--I
L —_

]
R, —

|

I

1

=..= E—
ARAN I
AR ——
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Diagnéstico de Andlise de L R2 J Lp-valueJ
Conforto térmico sensibilidade

Coeficiente de Regressao Padronizado (SRC)

-0,8 -0,6 -0,4 -0,2 0,2 0,4 0,6 0,8

Cidades avaliadas:

e .
Brasilia
) . I—
Fator solar do vidro (%) — I Curitiba
P ,
B Cuiaba
Natal
_ o
Orientacao solar (°) @ = I Rio de Janeiro
_ I Porto Alegre
|
Percentual de ? j
abertura nas fachadas (%) 7 _—
I
Ventilacio natural Dn .
(trocas de ar por hora) e -
[ —|




e | gt | A ) G )
PROJETO. (LOPES E

SILVA, 2020)

Coeficiente de determinacao (R?)

1 0.9271 0.9309 0.9592
0.89
0.9
0.8
0.701
0.7
0.6193
0.6
0.5
0.4
0.3
0.2
0.1
0
Brasilia Cuiaba Natal Rio de Janeiro Curitiba Porto Alegre
Modelos com numero suficiente de variaveis a Modelos com numero insuficiente de variaveis a
. descricao da sensibilidade dos dados de entrada . descricao da sensibilidade dos dados de entrada
sobre o POC. sobre o POC.
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Diagnéstico de
Conforto térmico

Anélise de

sensibilidade

Coeficiente de probabilidade (p-value)

Brasilia

Curitiba

Cuiaba

0,348

0,089

0,116

Natal

0,039

)

Porto

0,280

Rio de
Janeiro

0,079

0,763

0,909

0,467

0,040

0,646

0,821

"~ p-value =0,00

p-value < 0,05

T
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oncions | gemeete || e[S (oot AR
PROJETO. (LOPES E

SILVA, 2020)

Diagrama de Conforto Teérmico

em ambientes escolares naturalmente ventilados
Geometria do projeto ciace (D ( ocin )
[ Projecao ) [ Volume ) N . - .

(Aberturas ) -
. .
Externas Adiabatica
% de horas
ocupadas em

canforto : |nf|UénCia daS
B Desconforto por frio | Zona de Conforto i 5 to | | ., .
varidveis no POC

Variaveis independentes SRC IV-POC

0,8
0,7
0,6
0,5
0,4

Densidade de .
ocupacao . — Ppessoas
Varidveis de desempenho IR — —
= « | B, I B,
Paredes -—- o
Externas [:—:: _ W/mrK

Poténcia [&? Ilun?mnr_ao' v‘l m?

Instalada Equipamento wW/m: —
y

Fator solar

(A A D A A A N A

Orientacao [@
Cobertura [E W/ m2.K 0.3
% Abertura na 7
fachada [/ %
0,2

Ventilacao sl c / h
natural e ac /

= 0,1

. J
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SiCAC

Diagnéstico de
Conforto térmico

Analise de
sensibilidade

o)

Brasilia - DF

77/ ] Area efetiva de ventilagao:
'

1/2 da area de abertura

E Fator solar: 0,69

=4

Alunos por m? < 0,3

immt Parede com U: 2,3 W/m2.K
mmmm (Ver parede tipo P2)

Cobertura metalica com
isolamento em poliuretano
U: 0,6 W/m?.K

Camara de ar ventilada

placa metalica B
perfurada 50%
projecao horizontal
brises verticais

% Area efetiva de ventilacao:
.

2/3 da area de abertura

E Fator solar: 0,87

Diagrama de

Conforto

7
[ Envoltoria ]
N
(_projezo ] UOnumo ) N @5 (5 (&
| (Aberturas ) 42 (146
80,7 m? 304,5 m?
Paredes 38,4 38,4 n-
Externas Adiabatica
% de horas
ocupadas em m 39%
conforto
M Desconforto por frio Zona de Conforto
0,8
SRC
Densidade de ( . 30 pessoas 0.68
ocupacao 0,7
0,6
Sombreamento =  17°| B,_43° | B,_43° -0,42 0,5
D o
Paredes - 2,3 W/miK -0,42
Externas -
0,4
Poténcia lluminacdo 10,1 W/ m? 0.25 0,3
Instalada Equipamento 5 W /m? 7 ~
0,2
Fator solar 87 % 0,16
=
Orientacao [@ 0.0 0,13 j 0,1
Coberturs
obertura 0.8 W/ miK 0.09
Area efetiva 7 I v
de ventilacao %/4 BT% 0018
Ventilacao 20 5.0 ac/h 0,005
\ natural [®) ; ‘
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SiCAC

Diagnéstico de
Conforto térmico

Analise de
sensibilidade

o)

Conforto

Curitiba - PA

A

H

Area efetiva de ventilagao:

1/2 da area de abertura

Fator solar: 0,69

| g

2
A

Alunos por m? < 0,3

(ver parede tipo P4)

.

Parede com U: 0,8 W/mZ.K

Cobertura metalica com
isolamento em poliuretano
U: 0,6 W/m?.K

Camara de nao ventilada

projecao horizontal
brises verticais

m Fator solar: 0,69

Area efetiva de ventilacao:
2/3 da area de abertura

Diagrama de

7
[ Envoltéria ]
L Projecao] [ Volume ] N .- .
[Aberturas n .
80,7 m? 304,5 m?
Paredes 38,4 38,4
s EDED
Adiabatica
% de horas
ocupadas em 47 %
conforto
W Desconforto por frio Zona de Conforto
0,8
0,7
0,6
SRC
Somtranicnto [— @ 17° | B, 43° | B,_43 -0,50
0,5
Densidade de [ . 3 —_—
ocupacao pessoas U,
) -
=
Cobertuia Lﬁ 08 W/miK 0,38 j
0,3
Fator solar E 87 % 0,24
B
0,2
Paredes ] )
Externas E":-E 2,3 W/ mK 0,079 0.1
Ventilacao DN
natural ) 50 ac/h -0,078
Orientacao @ 0.0 °© 0,075 | —
% de abertura % I o
na fachada %j | Vs 05070
Poténcia lluminacao 10,1 W/ m?
Instalada m Equipamento 5 W/ m? 9,004
\,
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’ [ Envoltoria ]
(rotecso ) (Colume ) v @
Aberturas a -
Cuiabd - MT (} {M “““ =)
= Paredes
Externas Py W) n .
Adiabatica
% de horas
ocupadas em 8% 18%
( A conforto .
==== Cobertura metalica com M Desconforto por frio I Zona de Conforto
) ARAR isolamento em poliuretano
%I Area efetiva de ventilacao: U: 0,6 W/m2.K 0.8
% 1/2 da érea de abertura Camara de ar ventilada
m Fator solar: 0,69 o brises horizontais* SRC 0,7
projecao horizontal I Densidade de ® 30 pessoas 0,61
brises verticais ocupagao . '
0,6
S\')ﬂlhf(‘(']"ﬂ(‘ﬂf() [ (1170 | Btio | [“73; 70‘51
0,5
Paredes [:—:—:—: 23 W/miK -0,40
Externas T T
0,4
> Poténcia fluminacao 10,1 W/ m? 4 o9 1
‘___ Instalada Equipamento 5 W/ m? ’ 03
A7 < =
. " A A Fator solar 2
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- ¥ v Cobertura
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s (ver parede tipo P2) 7' Area efetiva de ventilacao: r Af’?”“'"’ na V%I 13.7 % -0,025
74| 2/3 da area de abertura achada 74
Ventilacao DN
E Fator solar: 0,87 natural == 50 ac/h 0,0148J i
e oW
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O propésito central no emprego

de métodos baseados em simulacao

e aprimorar alcompreensao

do lcomportamento

termodinamico do projeto.
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N

()

O propésito central no emprego

de métodos baseados em simulacao

é aprimorar ajcompreensao

do |comportamento

termodinamico do projeto.

Simplificacdo dos dados de entrada

Indicadores e critérios claros

Otimizacao

Formulacao de Diretrizes

Concepcao

Intervencao

A
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