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Apresentacao

Esse livro eletronico foi elaborado a partir da Oficina “Analise Climatica e Avaliacao da lluminacao
Natural com o ClimateStudio” realizada como parte da programacao da Semana Universitaria da
Faculdade de Arquitetura e Urbanismo da Universidade de Brasilia (FAU-UnB) — Setembro/2023,
com carga horaria de 4 horas.

Traz em seu conteudo um passo a passo para a realizacao de Analise Climatica e Avaliacao da
lluminacao Natural com o ClimateStudio, a partir de um modelo hipotético proposto para fins
didaticos da oficina realizada, e que podera ser extrapolado para outros modelos a serem
avaliados no futuro.

Este documento, portanto, assume a forma de um guia metodoldgico elaborado para registrar os
procedimentos essenciais voltados ao desenvolvimento da analise ambiental do ambiente
construido. Acreditamos que este guia sirva como estimulo para pesquisadores da area de
arquitetura, engenharia e campos relacionados, encorajando o uso de ferramentas digitais como
suporte ao processo de projeto ambientalmente mais apropriado.
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O Que é Simulacao Computacional?

simular
verbo
1. transitive direfo

fazer parecer real (o que por si ndo é).
“s. uma dor"

2. ftransitivo direfo
fazer o simulacro, a imitagio de; representar, aparentar.

. uma bolalha’ A Simulacao Computacional tem a capacidade
3. ftransitivo direfo . . .
representar com semelhanga; arremedar, imitar. de imitar o comportamento de um sistema real
simulava bem a voz de certas aves .
4. transitivo direto ao longo do tempo, por meio de um modelo
dar-se ares de; fingir, aparentar, dissimular. . . . ~
's. alegria’ virtual. Dessa maneira, permite a observacao e a
¢ ,
oroceder com simulagéo, ocultar intengac; ingi coleta de dados que podem ser aplicados para
“disse que jamais pretendera s." . , . .
6. ransitivo direto estimar métricas de desempenho desse sistema
duzir da fo i ta ivel ituagao, .
reproddzir da rorma mals exala possive {uma situacao, um pFD'GESSD:I (Banks et all 2005).

7. transitivo direfo
inf reproduzir, representar ou imitar, com o auxilio de um sistema computacional, as
caracteristicas e a evolugéo de (fendmeno, situagdo ou processo concretos).

Origem

@ ETIM lat. simtifo,as,awvi,&fum,are ‘imitar, copiar, reproduzir, fingir'
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O Que é Simulacao Computacional?

Realidade Modelo Virtual Dados/Métricas

Compreens3o e | Processar
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Sistemas Complexos Simplificacao Simulacao
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Simular nao é so apertar um botao




O Que é Simulacao Computacional?

1

O processo de simulacao envolve muitas fases antes e depois da computacao. E
fundamental planejar a simulacao, preservar a qualidade do modelo, assim, os beneficios
da simulacao ficam claros (Bruse, 2016).

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¢ao, como para
agueles gue ja se encontram construidos, e necessitam de algum tipo de modificacao, por
meio de analises de viabilidade (Romero, 1998).
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Vantagens do ClimateStudio
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Vantagens do ClimateStudio

Spatial Daylight Autonomy sDA, ...
Total Calculation Time

MIT Reference Office 10
seconds
Boston, MA
30m? 144 sensors |
24,000 polygons
hours
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Estudos Correlatos
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1.00m frame
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RESEARCH ARTICLE Journal of Daylighting 10 (2023) 1-16 doi:10.15627/jd.2023,1

ISSN 2383-8701

~
3
97.1%

Journal of Daylighting

Joumnal homepage: https://solarits.com/jd

w
®
3]

98.6%

Biomimicry as an Approach to Improve Daylighting Performance
in Office Buildings in Assiut City, Egypt

Alternatives

: No. D Annual Avg. lux sDG Fagade Perspective
Fayrouz H. F. Hassan,* Khaled A. Y. Ali, Salwa A. M. Ahmed FroT)
sessses
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Accepted 19 January 2023 Daylighting performance

Published online 12 February 2023 Office buildings sssasse
9 . “ o B
Abstract 6 88 = 5 K < ﬁsﬁ

Biomuimicry mspired architects to solve complex design problems and develop adaptive solutions for enhancing the environmental
quality. Fields of mnspiration include energy efficiency, natural ventilation, daylighting, and structural stability. In this paper, 144
biomimicry-mspired building skin alternatives have been developed to improve daylighting performance m office buildings i Assiut
City, Egypt; 72 alternatives are of 0.5 m frame depth, and other 72 alternatives are of 1.0 m frame depth. Two levels of biomimicry; 7 s
namely, the organism level (snakeskin) and the behavior level (plants tropism), have been adopted. Alternatives have been developed
to be simulated ClimateStudio plug-in for Rhino in accordance with the international rating system leadership in energy and
environmental design (LEED w4.1). The evaluation criteria are spatial Daylight Autonomy (sDA), Annual Sunlight Exposure (ASE),
Annual Average Lux (AAl), and Spatial Distnibuting Glare (sDG). An evaluation point system has been developed to evaluate Alternatives
alternatives using Analytical Hierarchy Process (AHP) based on the feedback of 14 faculty of architecture members. Nine building skin No—10
alternatives developed succeeded to achieve notable improvement (from 16.69% to 33.73%) compared to the base cases. In general, the
1.0 m frame-depth altematives achieved better results in improving daylighting performance than the 0.5 m frame-depth alternatives. 8 144
The most effective parameter in improving dayhghting performance was the rotation angle of the skin unit used, to be followed by the
distance between the skin and the building fagade, the solid-to-void ratio of the skin, the number of units constituting the skin system,
and the horizontal bending distance of the skin unit, respectively.
€ 2023 The Author(s). Published by solarlits.com This is an open access article under the CC BY license Gase Cansivwiil
(hitps:| T T Moyrd.00). 0.50m frame

L LAl

T
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Disponivel em: https://solarlits.com/jd/10-1 it
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Acta Polytechnica CTU Proceedings 38:65-T1, 2022
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LIGHTWELL IN RESIDENTIAL BUILDING: ARCHITECTURAL
SOLUTIONS TO THE DAYLIGHTING PERFORMANCE THROUGH
PARAMETRIC SIMULATION

JoAo PEDRO DE MELO Souza®*, KLAUs CHAVES ALBERTOY,
SABRINA ANDRADE BARBOSA®?

* Federal University of Juiz de Fora, Faculty of Architecture and Urbanism, Graduate Program of Built
Environment, José Lourengo Kelmer Street, 36036-110 — Juiz de Fora, Brazil

b State University of Rio de Janeiro, Department of Architecture and Urbanism, Ipiranga Avenue, 5}4, Centro,
25610-150 — Petrdpolis, Brazil

corresponding author: joao.pedro@arquitetura.ufjf.br

ABsTRACT. The lightwell is an architectural solution to promote daylight into the internal spaces
from the core of a building. The shaft configurations, such as geometry and reflectance can affect the
performance of the daylighting entering the adjoining rooms under different conditions. This study aims
to indicate the adequate architectural solutions to improve the daylighting performance of buildings
with lightwells at three different southern latitudes. From a base model of 6-stories building, alternative
cases were parametrically simulated using Rhinoceros, GrassHopper and ClimateStudio software. From
variations in the lightwell geometry and walls reflectance, the cases were analyzed considering the
lighting metrics UDI and sDA300. Results demonstrate that the daylighting is adequate on the floors
near the top of the building and weakens towards the base of it. In Macapa, Sao Paulo and Chile,
the sDA values reach 100% on the top floor, but only 3% on the first floor. It was also observed
that materials with high diffuse reflectance on the shaft is more efficient in improving the daylighting
performance than increasing its geometry. This research presents early-design guidance to inform
architects and policymakers when considering the exploitation of daylight by the use of the lightwell.

Keyworbps: Lightwell, daylighting, wall reflectance, built environment, parametrie simulations.

Disponivel em: https://ojs.cvut.cz/ojs/index.php/APP/article/view/8476
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Abstract A2 T DA00% A T $DA: 100%

There has been an increasing awareness in recent years about the evaluation of daylight and glare quality in buildings. In the study, an
office space with a flat and a dynamic shading system facade (triangular cell facade) 1s discussed in the province of Mardmn, which is 1n
a hot and and climate zone. Observing two different facade types in a simgle office space allows the study to be carried out in detail, and
their suitabality can be checked by producing quick design alternatives. The analysis and evaluation of daylight and glare quality over
office spaces with two different facade types aims to develop an mnovative approach. This objective 15 designed to respond to climatic
conditions and contribute to the development of chimate-sensitive designs. The study was parametrically sumulated with the Grasshopper

ASEO% T ] SDA: 100%

plugin and daylight plugin ClimateStudio tools in Rhino, an office space with both a flat facade and a dynamic shading system facade BETE- - 7 SDA: 60%
located mn a hot-anid climate. As a result of the analysis, the dynamic shading system, which can transform according to the position of ; ;
the sun, shows outputs in accordance with the LEEDv4 standard, minimizing the ASE value of the facade's annual sunlight exposureby QW 0. 0t L = =
up to 10%, while maximizing the spatial daylight autonomy sDA value by 60% or more. In addition. Daylight Glare Probability (DGP) R — = i

values of 0.38 keep the visual quality affective. As a result, the office space with a dynamic shading system facade showed that 1t can
significantly improve the flexibility of shading to control daylight measurements and glare, achieving the maximum level of visual
comfort based on the LEEDv4 certificate.

21 DECEMBER

& 2022 The Author(s). Published by solarkits com Thes is an open access articls under the CC BY beense ¢ f
(bttps:/fcreati Micenseslby/4.0). - =

Disponivel em: https://solarlits.com/jd/9-197
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Arquitetura, Clima e lluminacao Natural

1

A arquitetura deve preocupar-se em aproveitar as vantagens e mitigar as
desvantagens do clima em busca do conforto ambiental e bem estar dos seres
humanos (Corbella e Yannas, 2009).

Os propositos da incorporacao de iluminacao natural em um edificio sao variados,
abrangendo preocupacoes estéticas, o bem-estar dos habitantes, o conforto e até a
economia de energia usada tanto na iluminacao quanto no condicionamento dos
espacos (Hensen e Lamberts, 2011).
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@ Luz Direta @ Luz Difusa @ Luz Refletida

Fonte: Adaptado de https://brainly.com.br
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As Variaveis do Conforto Luminoso
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Os Modelos

Fonte: Modelo elaborado pelos autores
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Os Modelos

Fonte: Modelo elaborado pelos autores
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Modelo - Layout
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Os Indicadores e Métricas

Clima lluminacao Natural

Caminho do Sol UDI
Ventos 3 DJA
Radiacao Solar ASE

Temperatura do Ar lluminancia Média
Umidade % de horas sem cortinas

Carta Psicométrica
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A Interface do Programa

 ApOs ainstalacao a barra de ferramenta do ClimateStudio aparecera na interface do Rhino.

12 3 456 7 89
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Site Analysis - Analise do Sitio

Radiation Map — Mapa de Radiagao

Point-in-Time llluminance - lluminancia Pontual
Daylight Availability - Disponibilidade de Luz Natural
Annual Glare — Ofuscamento Anual

View Analysis — Analise do Campo de Visao
Radiance Render — Renderizagao com o Radiance
Thermal Analysis - Analise térmica

Results - Resultados
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Site Analysis - Location
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Q@ Brasilia-KubitschekIntl.AP,DF ERA ?
&8 1586°5, 47.91°W | Tropical Savanna, Dry Winter (Aw) 7
—
) [ (N o

BRA_DF_Brasilia-Kubitschek.Intl. AP.833730_ThiVs.2004-2018 @ ---g----

MNorth Offset (%) l—l

Show Compass

0,00

Display Size 100

s @

BRA_DF_Brasilia-Kubitschek.IntL. AP.833780_TMYx.2004-2018

Climate Zone
Koppen climate zone:
ASHRAE climate zone:
MAverage annual temperature:
Annual total solar radiation:
Average annual wind speed:
Heating Design Conditions
Coldest month:
Coldest week:
Typical winter week:
Annual HDD for 18 “Cis:
Design temperature 0,04 %:
Cooling Design Conditions
Hottest month:
Hottest week:
Typical summer week:
Annual CDDfor 10 “Cis:

Design temperature 99.6 %:

Tropical Savanna, Dry Winter (Aw)
Hot (2)

2256

2,030 kWh/m2

2mjs

June

6/11- 6/17

e

October

9/10 - 9/16

4293

325E

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino

------- Informacdo geral sobre o local e clima

Permite selecionar ou importar um arquivo EPW

© Choose Westher File

ol Buscar

| [ Thav2004-2018

=e---- |[mportar

Location Country Data Type:
A Coruna 030010 Esp TMYx.2004-2018
A Coruna AP 020020 ESp TMYx.2004-2018
Aadorf Tanikon 066790 CHE TMYx.2004-2018
Aalborg AP 060300 DNK TMYx.2004-2018
Alesund 012240 NOR TMYx.2004-2018
Aarhus AP 060700 DNK TMYx 2004-2018
Aarhus Syd 060740 DNK TMYx 2004-2018
Aars Syd 060650 DNK TMYx.2004-2018
Aasiast Egedesminde 042200 GRL TMYx.2004-2018
Aasiast Egedesminde (42200 GRL TMYx.2004-2018
Asiast Egedesminde AP 042240 GRL TMYx.2004-2018
Aasiast Egedesminde AP 042240 GRL TMYx.2004-2018
Aba Barkam 561720 CHN TMYX.2004-2018
Abadan Intl AP 408310 IRN TMYx 2004-2018
Abadeh 408180 IRN TMYx 2004-2018
Abag Qi 531920 CHN TMYx.2004-2018
Abakan AP 267854 RUS TMYx.2004-2018
Abakan AP 267854 RUS TMYx.2004-2018
Aban 234850 RUS TMYx.2004-2018
Aban 234850 RUS TMYx.2004-2018
Abashiri 474090 PN TMYx 2004-2018

Latitude
23,3658
23,3069
a748
57,0064
62,4703
56,3083
56,0803
56,7558
687
687
8,717
8717
319
30371
31183
44,0167
33,74
5374

56,683
44,0178

Longitud:
34214
-33719
3,905
98506
62106
10,6256
101353

1022333
48,228
52,667
15,0033
91,385
91,385
96,05
96,05
14,2797

Source
dimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dlimate.onebuilding.org
dimate.onebuilding.org
dlimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dlimate.onebuilding.org
dlimate.onebuilding.org
dlimate.onebuilding.org
dlimate.onebuilding.org
dlimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dimate.onebuilding.org
dlimate.onebuilding.org
dlimate.onebuilding.org

dimate.onebuilding.org

| Universidade de Brasilia

@laau_arg.urb
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Site Analysis — Sun Path

8

FEPP PP D

€ C5 Workflows
=
IQ Site Analysis gl
D Tty BEGSIRHIE D P : Permite alterar entre Caminho do Sol, Rosa dos Ventos,
(3 15,86°5, 47,91°W | Tropical Savanna, Dry Winter (Aw) 7 L. . - . , i
o A . Grafico de Temperatura e Radiagao, Carta Psicométrica e
Caminho do Sol --------- N N, Graficos com informagdes sobre o clima
[ [3d Sun Path v | [] Shadows
Permite Alterarodiaeo Mlsee v P
més avaliado e ] = Alterna entre os modos de visualizacao da carta solar:
- AL » Angular, Hemisférico e Estereografico
SI
Sep 4|7:49 i
Brasilia-Kubitschek.Intl.AP ] ——
Brasilia-Kubitscheknt, AP H Brasilia-Kubitschek.IntL.AP N
: g
5
Angular Hemisférico Estereografico

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia

@laau_arg.urb
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Site Analysis — Sun Path

SFPPEPP TS

6 CS Workflows
[
|(3 Site Analysis ¥ |2
@ Brasilia-Kubitschek.Intl.AP DF BRA ?
(_Q 15,86°5, 47,91°W | Tropical Savanna, Dry Winter (Aw) ?
[0 & o
| B (@0 e ] -
1 ——— o
] | 2d Sun Path v | [/] Shadows
0
Set Position Radius 20
|Sepa v &
(740 .| &
|Angu|ar T |
S

Sep 4| 749 N
Brasilia-Kubitschek.IntLAP i

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia a @laau_arg.urb



Site Analysis — Wind Rose

&

FERPEP TS

G S Workflows

|3 site Analysis v

|@ Erasilia-KubitschekIntlAP,DF BRA SWEEE s

|(S 15,86°5, 47,91°W | Tropical Savanna, Dry Winter (Aw)

Rosa dos Ventos ----- @ 8 =

“ Filter

Jan1 - Dec 31

00:00 - 24:00

Permite definir intervalos | N i
especificos de tempo, velocidade e g
dos ventos, umidades e 0-3C @
tem peratu ras [ Use UTC! Instead of Dry Bulb Temp

® © & o o

| 1 Show 30 Wind Rose | @ Permite a visualizacao interativa da rosa dos ventos

Inner Radius: 50 Outer Radius: 100

g6

Entire Year | Whle Day | > Calm 0mis | 10 - 34°C ]0% - 100% humidiy
Total BTEA hrs | Mediun Speed 2.1 mis

Brasilia-Kubitschek.IntL.AP

Calm{D mis)
Light Air{0.3 mis)

Light Breeze{1,6 mis)
Gentie Broeze(3,4 mis)

Grafico - Rosa dos Ventos ---—--- Pty

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 2 5



Site Analysis — Diurnal Averages

8

FRPEP PO

6 CS Workflows

4
|3 site Analysis v [7]

€&  Brasilia-Kubitschek.Intl. AP, DF ERA

(3 15,86°5, 47,91°W | Tropical Savanna, Dry Winter (Aw)

o a 5

Médias Diurnas de temperatura e radiag¢do solar ------ o [G( 8 e (=,
s B

Bra iliafKu_bitsch_e!(.lntl.AP EPEEN.

Temparature [°C]

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 2 6



Site Analysis — Psychrometric Chart

8

FRPEP PO

© Cs Workflows

]

|(% site Analysis v

|0 Brasilia-Kubitschek.IntlAP,DF BRA
|(S 15,86°5, 47 91°W | Tropical Savanna, Dry Winter (Aw)

-

. 7 . | o | ‘9 T s n
Carta Psicometrica - % #leidim
v Filter
Jan1-Dec31 @& . : . e e e
poomeme Permite definir intervalos especificos de tempo
00:00-24:00 @ @ !
s ©
Entire “ear | Whole Day | Total of 8760 Hours 1 S8tk
Brasilia-Kubitschek.IntL.AP (1] a5
|30
—|25

E
[B/6] Appiuny ajnjosoy

i-lﬂ 15
SHRRRERES

20 15 -0 -5 0 b M0 15 20 25 30 33 40 45 0
Dry Bulb Temperature [*C]

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia a @laau_arg.urb



Site Analysis — Hourly Heatmap

8

O O ON: o Ol N

'éCSWorkﬂows
: i
|{S Site Analysis s gl
Q@ Brasilia-Kubitschek.Intl. AP, DF BRA ?
@ 15,8675, 47,91°W | Tropical Savanna, Dry Winter (Aw) 7
[Ea &~ p—— o
Mapa de calor/hora ------ oG ¢l Lim!
| v Filter
Jan1-Dec31 @& -@ :
WA @ o Permite definir intervalos especificos de tempo,
i i velocidade dos ventos, umidades e
0%-100%RH @ s :
P o L temperaturas
[] Use UTCl Instead of Dry Bulb Temp
] Wind Protected [] Shadied | UTC| o e -6 Permite a visualizacdo de diferentes tipos de métricas: UTCI,
UTCH e ot ol o Tl o 750 s > GO 10- 3410100ty Temperatura de Bulbo Seco, Temperatura de Bulbo Umido, Umidade

Relativa, Velocidade dos Ventos, Radiacao Normal Direta, Radiacao
Horizontal Difusa, Radiacdo Horizontal Global, indice de Calor e
Chuva

Haurs In each day

dan Feb  Mar g My | hug Sep Oct Hov  Dee
Days In a Year
Extreme Cold Sress Mo Therme Siress Enreme Heal Stress
o 0 [ [ az 7058 1548 a1 0 0 hrs
I L T

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 2 8



Daylight Availability

O ol

G Cs Workflows
B
‘& Daylight Availability v |z]
[ Custom v |
Informa o Local -——--- Q@ Brasilia-Kubitschek.Intl. AP, DF BRA ?
© Materials: 7 on 11 layers 7 | ([@----——————--
Permite associar cortinas e ou persianas as ——- 5 _Blinds; 60 visible i
(i ~ : [[] Areas: Nane visible 7 | | @mmm——————-
superficies que sado vidros —
& Add tubular daylighting devices | |
Permite importar um modelo criado pelo - R_ioearecse e poReit :
Revit (OPCIONAL) [>][=] 2]
PO ¢ {EhITTHIOR o
Layer Material
Default Nane
LAJE PISO @ Light Grey Foor Tiles Nonslip
PAREDES O Beige plaster wall
LAJE TETO ) Beige plaster wall
BRISE H1 ) Beige Plaster Facade
ERISE H2 > Beige Plaster Facade
BRISE Vi & Beige plaster wall
BRISE H3 (> Beige Plaster Facade
ESQUADRIAS @ Aluminum window mullion
* MOBILIARIO MESAS @ Laminated Wooden Table
COMPUTADOR. @ Monitor Black Plastic 7 301A
VIDROS FACHADA (O Solarblue

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia

Permite associar materiais aos
layers dos objetos

Define as superficies de andlise
Define Dutos de lluminacao
(OPCIONAL)

@laau_arg.urb
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Daylight Availability - Materials

© Select Material x
| 'l s
Dutside Solarban 90 (2) - Solarban 90 (4) - Clear
3
U-Value[W/(m’K)] = 0,88
SHGC = 0,164
™S = 0,201
Embodied Energy[M)/m’] = 645
Embodied CarbonlkgCO2/m = 33,13
a2
Layers: (Qutside - Inside)
1 - Solarban 90 on Clear Gmm 5,7 [mm]
€ cs Workflows
3 3 - Solarban 90 on Clear 6mm 5,7 [mm]
| 4 - Air - EN673 127 [mam]
=51 Lo 5 - Clear Float Glass Clear 5,8 [mm]
R Glazing Assembly [ | £ | Defeuit Library ‘]
| @ D = - g 9
aylight Availabili v
|_ i ylug ty ) Name Layers  Tvis Ruisfront Rvisback UVal [W/(m*K)] SHGC
I Solarban 70 (2) on Solexia - Clear (Argon) Double  574% 103% 12,6% 132 026 A
CUEtDITI v | Solarban 70 (2) on Solexia - Clear (Krypton) Double 574%  103%  126% 122 026
Solarban 72 (2) on Starphire Single 743% 88% 7.0% 316 031
. B 2 | Solarban 72 (2) on Starphire - Solarban 72 (4) on Starphit Tiple  512%  162%  173% 087 02
& Brasilia-Kubitschek.Intl.AP,DF ERA 7 ] B LI
' Solarban 72 (2) on Starphire - Solarban 72 (4) on Starphi Triple 512%  162%  173% 065 021
T 1
= H 5 | Solarban 72 (2) on Starphire - Solarban 72 (4) on Starphit Tiple  512%  162%  173% 057 02
] o ME*E"I’IE'S. _'Ir on 11 Iay‘ers 1 . Solarban 72 (2) on Starphire - Starphire Double 680%  134%  141% 18 028
H L
B3 Blinds: 60 vicible o Solarban 72 (2} en Starphire - Starphire (Argen) Double 680%  134%  141% 132 027
¥ a - Solarban 72 (2} on Starphire - Starphire (Krypton) Double 680%  134% 1% 122 027
I || Solarban 90 (2) - Clear Double 503%  121%  188% 163 023
. 7 =
D Areas: Nane visible E [ Solarban 90 (2) - Clear (Argon) Double 503%  121%  188% 133 023
- R | Solarban 90 (2) - Clear (Kryptan) Double 503%  121%  188% 124 02
2 | |
2 Add tubular daylighting devices : )~ Solrban 50 1) - Clar Tiple :
2 B 2 [ solarban 90 (2) - Solarban 90 ¢4) - Clear (Argon) Tiple 134% 066 016
R Import.cse file from Revit 7 B 5ot 90 ) - Slatn 0@ - Clear (ypon) T 4%

‘ul @I
|

8]

8

g

i

0 E I ﬁ I ﬁ 1:: © Select Material X

Light Grey Floor Ties Nonsip

Layer Material . e Glossy
& Reflectance 41,79%
Default Nore : Specular 0,19%
2 Diff 41,59%
LAJE PISO @ Light Grey Foor Tiles Nonslip b s
PAREDES O Beige plaster wall i
LAJE TETO O Beige plaster wall Fogbress 100
: Measurement Type Spectrophotometer
BRISE H1 () Beige Plaster Facade Credit Design for Climate and Comfort Lab
BRISE H2 > Beige Plaster Facade
2 Other £ | Defautt Library v
BRISE V1 © Beige plaster wall ‘ Ld =
Narme Type  Surface Roughness Rvis(tot) Rvis(diff) Rvis(spec) Tis(tot) Tis(diff) Tvis(spec)
BRISE H3 i Beige Plaster Facade [ 100 Memorial Dr brick Glossy exteriorfloor 0,20 2%  112%  00% 00%  00%  00% ~
. - . 100 Memorial Dr concrete Glossy exterior floor 0,20 205% 204% 01% 0,0% 0,0% 0,0%
ESQUADRIAS 2 Aluminum window mullion B Accessibility Ramp Glossy floor 020 160%  148%  12% 0%  00%  00%
“ MOBILIARIO MESAS . Laminated WGOdBﬂ Tahle Acoustic Ceiling Tile Glossy ceiling 030 894%  886%  08% 00%  00% 0.0%
R Acoustic Ceiling Tiles Glossy ceiling 0,30 979%  87,0%  09% 00%  00%  00%
COMPUTADOR. . Monitor Black Plastic 7 3014 .Agedﬁah{amzed Steel Glossy others 0.20 21%  216%  06% 00%  00%  00%
VIDROS FACHADA @ Solarblue B ~ged Recwood Matte exterior 0,30 87%  87%  00% 00%  00%  00%
| 2 [ Aimond Matte others 00 W03%  H3% 00%  00%  00%  00%
[ Aiuminium Brown Window Mullion Glossy others 0,10 IT% 5A% 23% 00%  00%  00%
Aluminium Door Glossy exterior 010 M2% M0 3% 00%  00%  00%
[ Atuminium Green Overhang Glossy exterior building 0,20 280%  258%  21% 00%  00%  00%
Aluminium Grey Exterior Clading Glossy ederior 020 mE% 2% 24% 00%  00%  00%
. Aluminium Grey Overhang Glossy exterior building 0,10 19,6% 17.5% 20% 0,0% 0,0% 0,0%
[ Aluminium Purple Overhang Glossy exterior building 0,10 6% 425%  21% 00%  00%  00%
. Aluminium White Cladding Glossy exterior building 0,10 47.2% 451% 21% 0,0% 0,0% 0,0%
s Glossv others 020 /8.2 6.5¢ 1 0.0 0.0° 0.0 ¥
Cancel Gear Select

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia . @laau_arg.urb 3 O



Daylight Availability - Blinds

& i

PP D M

Para adicionar cortinas, selecionar a(s) superficie(s) do(s) vidro(s) a 6 Cs Workflows
. . . ~ . . . =
qual sera associada e clicar no botdao Add Blinds (Adicionar
. . ., . . . |8 Daylight Availability v 7|
Cortinas). Uma nova janela abrird que permite configurar a cortina = |
ustom r
€ Edit Dynamic Window X @ Brasilia-KubitschekIntl. AP DF,BRA 7
€@ Materials: 7 on 11 layers 7
|
MNa Blind 1 H
L 5 Blinds: 1 visible : 7
e | Spxiabis thod - | [ Areas: None visible ¥
Schedule | Default (LEEDv4 2% Rule) ‘| 1) AR TR -
£ _R Import .cse file from Revit 7
MName Manufacturer Category Permeability Tvis
sheerWeave 2390 Performance + V22 Charcoal Gray Phifer Incorporated Woven Shade 6,6% 7.2% IEJ E @
sheerWeave 2390 Performance + P12 Oyster | Phifer Incorporated Woven Shade 5,7% 81% e P SR
sheerWeave 2410 Performance + V22 Charcoal Gray Phifer Incorporated Woven Shade 3,7% 41% | 0 | o | :p E:] | ﬂ o
sheerWeave 2410 Performance + P12 Oyster Phifer Incorporated Woven Shade 2,9% 4.8%
sheerWeave 2703, P13 Oyster/Beige Phifer Incorporated Woven Shade 4,4% 154% V CI . &
Name  Tags Edit Delete Type Description Sched
- Bind1 ¢ ¢ W OpesbleBiind sheerWeave 2410 Performance + P12 Oyster  Defautt (L

Window normals should face toward exterior.

Cancel oK [ ]

Apos clicar em OK uma lista com todos cortinas criadas sera
exibida. Nela é possivel editar individualmente cada cortina e ou
deletar as que ndo serao utilizadas

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 3 1



Daylight Availability - Areas

SFEFLDPE PP b

T 9
Para adicionar as superficies de analise, selecionar a(s) superficie(s) G CS Workflows
7 . ’ . A
do(s) a superficies correspondente ao perimetro do ambiente e - -
. ~ . .. / Daylight Availabili bl
clicar no botdo Add Occupied Floor Areas (Adicionar areas :Q ca‘”g ey i
. . 4 . . UStDm ¥
ocupadas ). Uma nova janela abrird que permite configurar a
.. & Brasilia-Kubitschek.Intl.AP,DF ERA ?
Superf|C|e € Materials: 7 on 11 layers ?
© Edit Occupied Area X & Blinds: 1 visible 7
i ‘1 | E [ Areas: 1 visible (220 sensors) i ?
— | | i Add tubular daylighting devices ?
: R Import .cse file from Revit ?
Sensor Spacing ‘ 0,60%6 |
Sensor Inset target: |0,45?2 |m|n: |0,3’D43 | EE @
Workplane Offset ‘D,Tﬁz | . s B — T
Occupancy ‘ Bam-Bpm with DST | || a | O | m l _,_l 2 ﬂ : ° 1
Supplemental Lux ‘ 100 | ! EI @ II‘ &
Target Lux ‘3[!3 | ------
Y ‘m | ID Description Tags Edit Delete Arealsgm) Spacingim) Sensors(#) Schedule Min. L Targ
DATmek |50 | - 1 < & W 564 0.50 220 Zam-Bpm with DST 100 300
A ed Options... []
s
Apods clicar em OK uma lista todas as superficies de andlise criadas
serd exibida. Nela é possivel editar individualmente cada superficie
e ou deletar as que ndo serao utilizadas < >

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 3 2



Daylight Availability — Tubular Daylighting Devices

Permite adicionar dutos de
iluminagao Natural
(OPCIONAL)

PP D M

e
€ CS Workflows
2]
‘&P Daylight Availability v ||
| Custom v |
@ Brasilia-KubitschekIntlAP,DF BRA i
© Materials: 7 on 11 layers 2
B2 Blinds: 1 visible ::
........... [[] Areas: None visible ¥
| Q Add tubular daylighting devices | 7
R Import .cse file from Revit @ ?
[>][a] [#]
ey e RO ot o

Name Count Edit Delete Product Loss

Permite Importar Permite
importar um modelo criado pelo
Revit (OPCIONAL)

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb
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Daylight Availability — Simulacao

5 CS Workflows
I_'.-‘ |

& Daylight Availability v|7|
i Custom v i
©Q Brasilia-Kubitschek IntLAP, DF, BRA ?
€ Materials: 7 on 11 layers ?
& Blinds: 1 visible 7
[[] Areas: 1 visible (16 sensors) i
2 Add tubular daylighting devices 7

R Import.cse file from Revit 7

Iniciar a Simulagao [»] o o Oferece opgdes de configuracdes da simulagao

o
© Daylight Simulation Settings

Mame Count Edt Delete Product Loss Samples per pass |54

Max nurnber of passes | 100

Ambient bounces | ]

Weight limit [

Acceleration device |

NVIDIA GeFarce RTX 3060 |

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia



Daylight Availability — Simulacao

G D b

o+ e
il C5 Results
€ C5 Workflows &
2 Result Files @EE
6P Daylight Avsilability v | Name  Tags Date Path
i Custom i | -
@ Daylight 12 ¢ 15/09/2023 22:53:09 DADOUTORADO 2023WWORKSHOP CLIMATE\ESCRITORIO BASE - CS\Dayl
0 Brasilia-KubitschekIntl. AP, DF BRA & @ Daylight 11 7 15/08/2023 22:52:30 DADOUTORADO 2021WORKSHOP CLIMATE\ESCRITORIO BASE - CS\Dayl o
[ ] Materials: 7 on 11 layers 3 Apc,)s iniciar a B - e N
& Blinds: 60 visible ? ) N @ Daylight 14 Bl
[[] Areas: 12 visible (2656 sensors) 2 s | m u | a ga o u m a
O Add tubular daylighting devices 7 ) [=] 3, 29 passes e — o |
R Import .cse file from Revit ? Jane la abre B 97.4% 39% 924 ‘ 95,5%
. — g sDAsngscn 1 — : avg fux i blinds open
Exibe o progresso ----- 1@ 6 passes complete (2650 ®-rei1---- automaticamente - <
. ~ g " ' | Ussfid Daylicht Tluminance ¥ All Arsas ¥ | Annual ¥
da simulagao [0 e (7 (0o o mostrando os 100

g

resultados em
Name Count Edit Delete Product Loss
tempo real
enquanto finaliza
os calculos

3

Mean Area [%]
=

5]

o o= = |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time of Day
100,
80 T T 11
60
=
40
0
o |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Day of Year
W Failing M Supplemental ™ Acceptable ™ Excessive
@ 100 300 3000 lux
E—— ]

Andlise Climatica e Avaliacdo da lluminacdo Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia @laau_arg.urb 3 5



Daylight Availability — Resultados

SFEPPLEIF P

ah CS Results

A

Result Files IEIE”E

Mame Tags Date Path
@ Daylight 12 ¢ 15/09/2023 22:53:09 D:\DOUTORADO 2023\WORKSHOF CLIMATE\ESCRITORIO BﬁSE-CS\Dw
@ Daylight 11 ¢? 15/08/2023 22:52:30 DADOUTORADO 2023"WORKSHOP CLIMATENESCRITORIO BASE - CS\Dayl L

% >

@ Daylight 14 @ fotiEt-

3. 29 passes ;omplete (123sec) @~ %]-

97.4% ‘ 95,5%

blinds open

DAzp0som

Alterna a apresentagao dosS ---F --@ [umi g tummmes v | (ies v [smal v
graficos de cada métrica e
alternar entre uma
avaliagdo anual ou de um
dia e hora especifico

Mean Area [%]

3 4 5 6 7 8 9 1W 11 12 .13 14 15 1% 17 18 19 20 21 22 23 ‘24
Time of Day

%
N5 38E

May Jun Jul Sep
Day of Year

M Faiing M Supplemental ™ Acceptsble ™ Excessive

100 300

=

Analise Climatica e Avaliagao da lluminagdao Natural com o ClimateStudio | Lucidio Avelino | Universidade de Brasilia

Permite editar os resultados

Exibe os resultados salvos de simulagdes realizadas
(DICA: Nomear as simulagdes)

Exibe o resultado apresentado
Exibe o pregresso durante a simulacao
Exibe as métricas de acordo com a simulagao realizada

Exibe graficos que relacionam os valores
obtidos com intervalos de tempo

@laau_arg.urb



Useful Daylight Illuminance (UDI)

100,0% 37,8% 2302 700%

sDAnnco ASE 000 250 avg lux blinds cpen

Esta métrica indica a porcentagem do tempo em que os niveis
de luz natural se enquadram nos quatro intervalos seguintes:
o

. Falha ( UDI_f): Menos de 100 lux.

. Suplementar ( UDI_s ): Entre 100 e 300 lux.
. Auténomo ( UDI_a ): Entre 300 e 3000 lux.
. Excessivo ( UDI_e ): Mais de 3000 lux

37
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Useful Daylight Illuminance (UDI)

d @ & u
Ao clicar em um ponto (sensor) especifico sdo apresentados, na . Ef
e Rezult Files |1 e Fy ||
aba de resultados, os valores especificos para aquele ponto ! ) 1 o) 51
. . , Name
distribuido pelo tempo :

@ Daylight - Envidragados
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Spatial Daylight Autonomy (sDA)

37.8% 2502 70,0%
ASE.I':':':'.:ED avg ux

blinds cpen

A porcentagem da area Util ocupada que atende ou ultrapassa
os niveis de iluminancia alvo ( 300 lux ) usando apenas a luz do
dia por pelo menos 50% das horas ocupadas.

Tempo (%)

4

SDA;0/500 = 100%

1 1

lluminancia (lux) Area (%)
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Spatial Daylight Autonomy (sDA)
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Annual Sunlight Exposure (ASE)

48 9% 100.0%
d%¥3 UDla ED'B'HIII,.'E“

2302
avg lux

700%
blinds cpen

A porcentagem da area util que recebe luz solar direta ( > 1000
lux diretamente) por mais de 250 horas ocupadas.

Tempo (h)

4

ASE 400250 = 37,8%

1 1

lluminancia (lux) Area (%)
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Annual Sunlight Exposure (ASE)

@ @ & &
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L. Result Files 4| [T | e
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Mean llluminance

48 9% 100.0% 37.8%
awg UDla sDangs0% ASE 100,250

T00%
blind= open

A iluminacao média da drea (lux) durante todas as horas
ocupadas
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Mean llluminance
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