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Climate Design Tools

Course outline

Session
Session 01
Session 02
Session 03
Session 04
Session 05
Session 06

Session 07

When

23/04 (14:00 to 17:00)

30/04 (14:00 to 17:00)

21/05 (14:00 to 17:00)

18/06 (14:00 to 17:00)

25/06 (14:00 to 17:00)

02/07 (14:00 to 17:00)

09/07 (14:00 t0 17:00)

g gebiudetechnologie +
Klimagerechtes entwerfen

What

Introduction Daylight and Radiation

Introduction to Rhino / Software Setup & Troubleshooting
Climate Studio Tutorials & Hands-on

Climate Studio Tutorials & Hands-on

Capstone Project - Introduction

Capstone Project — Mid review

Capstone Project — Final review



Performance driven design
Timeline ——
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POTENTIAL DESIGN PERFOR- DETAILS
LOCAL EXPLORATION Examples - MANCE » PRAWING
IDENTITY Benefit RIGHT REVIEW
Cost Risk SIZING
Construction -
Operation
Feedback

Optimize and advocate for your design
successfully
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What do we ask of buildings?
Comfort

VISUAL COMFORT

Building Shading
GeoEt l Orientation
\ Partitions
Glazing
Location \ Contrast Glare Direct Glare
DZ:::Z: Interior
Glazing \ / & Reflectivity
Quantity ~——

Circadian

llluminance
Q = e Rhythm «—— |Interior Color
Ceiling @
Height
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THERMAL COMFORT

Natural/
Convective Mechanical
Systems Ventilation
Internal Gains h
Condution \ C’fa":;g
Infiltration \
Solar Gains \ Humidity /
Air [e) _ A
Temperature 00 Air Velocity
Thermal l &)
Mass 1
Intuitive
\ Surface Psychology e

Temperalure

Radiant /
Systems
Clothing — e MET

Subjective and objective influencing factors



Introduction to Daylight gt+ke
Light sources




Introduction to Daylight gt+ke
Physics of light

gebludetechnologie +
Klimagerechtes entwerfen

Beam of white Reflected red light
Increasing energy = — —— — — — — — — — — — light absorbed

All colors reflected
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INVISIBLE TO THE HUMAN EYE

INVISIBLE TO THE HUMAN EYE

Visible light
Only Wavelength between 380 -780 nm are visible to humans

470 nm
550 nm
G600 nm
630 nm

B65 nm




Introduction to Daylight
Physics of light
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Introduction to Daylight gt+ke
Light behaviors m

Transmission Reflection Refraction
i ""'..,._ n‘_‘
Diffraction Absorption Scattering
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How to measure light? gt+ke
Definitions, metrics and tools "

Light source

llluminance

IL-LUMINANCE LUMINANCE
WHAT THE OBJECT WHAT THE EYE
RECEIVES RECEIVES
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How to measure light? gt+ke
Digital tools and workflows

BNl Lr=dhencr
mk i » Wi o MR a

User interface Validated engine
Rhinoceros 3D Radiance
Grasshopper Daylight simulation engine for static daylight analysis
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How to measure light?
Digital tools and workflows

Daylight Factor
%

Non-daylit Area
Daytight Autonomy < 50%

Perspective Top Front Right -

Climate Studio

Daylit Area
Daylight Autonomy = 50%
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‘\»%/ Rhinoceros’

Daylight-Radiation 3D-model with R _
Preparation, simplification, materials
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Daylight-Radiation 3D-model with Rt _!A
Preparation, simplification, materials
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Rhino + Grasshopper
Parametrization, visual programming
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Digital Workflows and Computer simulations gt+ke
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Solar Radiation studies

Facade Radiation Analysis
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Digital Workflows and Computer simulations gt+k
Solar Radiation studies and View from the Sun s
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Digital Workflows and Computer simulations gt+ke
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Design and optimization of external shading devices

E anan e
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Digital Workflows and Computer simulations
Sunlight hours (Facades and Outdoor spaces)
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Digital Workflows and Computer simulations
Daylight Evaluations

Basecase
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Digital Workflows and Computer simulations gt+ke
Daylight Performance and Luminance Visualization R
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Digital Workflows and Computer simulations t+ke
Designing with light
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