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• 01. BRIEF Program & Environmental Report 

• 02. CONCEPT Architectural  Mass & Lay-out Optioneering

• 03. SCHEME Architectural Proposal

• 04. DETAIL Envelope Design & Conceptual Prototype

• 05. FINAL Project Communication

Environmental Design Class

• 1.1. Project Mission & Space Program 

• 1.2. Comfort Modeling & Environmental Users’ Requirements

• 1.3. Climate based Design Strategies

• 1.4. Site Assessment

01 BRIEF | Program & Environmental Report 

Overview

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-ENVIRONMENTAL AGE

Multimedia
Architecture
Interaction

MAILAB

ENVIRONMENTAL REPORT | Climate Based Design Strategies



part .3
BRIEF | Climate Based Design Stretegies

Overview
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• Climate & biological 

• Site levels & orography

• Cultural elements

• Regulations 

• Surfaces + Materials

• Noise, Odour, Pollution

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-ENVIRONMENTAL AGE

Multimedia
Architecture
Interaction

MAILAB

ENVIRONMENTAL REPORT | Climate Based Design Strategies



NATURA

UOMO

INDIVIDUO
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The Climate Report
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Climate Aspects
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Köppen’s climate classification

Latitudinal Model of the Köppen Climate Groups

Climate Classification
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Climate Classification
Köppen’s climate classification
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tune up your climate zone

1901-1925 2076-2100

consider climate condition of similar sites in terms of:
•altitude, 
•locations (by the sea, hill, urban,...)
•type of soils
•terrain morphology,
•winds exposition, 

Climate Classification
Climate evolution
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ASHRAE Standard

Climate Classification
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Heating and Cooling Priorities in different Climate zones

Design Strategies from Rules of Thumb
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Example of Patterns for Urban Design

Design Strategies from Rules of Thumb

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-ENVIRONMENTAL AGE

Multimedia
Architecture
Interaction

MAILAB

ENVIRONMENTAL REPORT | Climate Based Design Strategies



Example of recommendations for glazing orientation
Design Strategies from Rules of Thumb
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COMPUTATIONAL APPROACH
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Mauna Loa Observatory in Hawaii Since 1958 Charles 

Keeling, followed by his son Ralph and later Elmer 

Robinson, has been monitoring and collecting data 

relating to atmospheric change and the continuous 

monitoring of atmospheric carbon dioxide (CO2) 

providing the the Keeling Curve

Design Strategies from Computational Approach
Weather Datization
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Map of Weather Station locations for ASHRAE climate data
Weather data includes:
• Geographical coordinates
• Annual weather files (8760 hours of the year) used to

compute Energy Use Intensity (EUI)

• TMY (Typical metereological year) that is encapsulated in

the .epw files mantained by Energy Efficiency and

Renewable Energy (EERE)

• Peak condition files used to dimension mechanical 

Design Strategies from Computational Approach
Weather Datization
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https://energyplus.net/weather

.ddy

.stat

.epw

Design Strategies from Computational Approach
Weather Datization
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Design Strategies from Computational Approach

Design strategies based on statistical dry bulb temperature  data
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Inverse relationship between Temperature and Humidity

Design Strategies from Computational Approach
Design strategies based on statistical weather data
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Monthly averages of air and wet 
bulb temperature, relative 
humidity and global radiation on 
a horizontal surface in Dubai.

Design Strategies from Computational Approach
Design strategies based on statistical weather data
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period to be cooledcomfortable period

C  O  M  F  O  R  T            R  A  N  G  E    (Ta)

Monthly averages of air and wet 
bulb temperature, relative 
humidity and global radiation on 
a horizontal surface in Dubai.

Design Strategies from Computational Approach
Design strategies based on statistical weather data
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C  O  M  F  O  R  T            R  A  N  G  E    (Twb)

period to be cooledcomfortable period

C  O  M  F  O  R  T            R  A  N  G  E    (Ta)

Monthly averages of air and wet 
bulb temperature, relative 
humidity and global radiation on 
a horizontal surface in Dubai.

Design Strategies from Computational Approach
Design strategies based on statistical weather data
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C  O  M  F  O  R  T            R  A  N  G  E    (Twb)

period to be cooledcomfortable period

dehumidification

C  O  M  F  O  R  T            R  A  N  G  E    (Ta)

Monthly averages of air and wet 
bulb temperature, relative 
humidity and global radiation on 
a horizontal surface in Dubai.

dehumidification

dehumidification dehumidification

Design Strategies from Computational Approach
Design strategies based on statistical weather data
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16°C

18°C

11°-16-18°

11°C

Design Strategies from Computational Approach

Psycrometric Chart Digital Tool
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16°C

18°C

11°-16-18°

11°C

Design Strategies from Computational Approach

Psycrometric Chart Digital Tool

https://www.youtube.com/watch?v=OsWm8dfhP_U

http://www.energy-design-tools.aud.ucla.edu/climate-consultant/request-climate-
consultant.php

SOFTWARE DOWNLOAD

VIDEO TUTORIAL

https://www.researchgate.net/publication/266571240_CLIMATE_CONSU
LTANT_30_A_TOOL_FOR_VISUALIZING_BUILDING_ENERGY_IMPLICATIO
NS_OF_CLIMATES

SHORT MANUAL

University of California, Los AngelesUCLA
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Design Strategies from Computational Approach

Climate Consultant Software
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Winter comfort area
Summer comfort area

Design Strategies from Computational Approach

Climate Consultant Software
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Design Strategies from Computational Approach

Climate Consultant Software
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Design Strategies from Computational Approach

Climate Consultant Software
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EN 15251: 2007
https://drajmarsh.bitbucket.io/psychro-chart2d.html

Design Strategies from Computational Approach

Psychro-Chart Software
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GIVONI  BIOCLIMATIC CHART
https://drajmarsh.bitbucket.io/psychro-chart2d.html

Design Strategies from Computational Approach

Psychro-Chart Software
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prof. arch. giuseppe ridolfi



12. Update the building model: exterior shading elementsClimate Analysis

Revit Energy Analysis Webinar [video]

The Solar Envelope

Sun and Shadow Studies in BIM

Italian Nursery School: Conceptual Design Analysis

Sustaining Modernity: An Analysis of The Gropius House

Solar Position

Building Performance Analysis in Revit 2016 R2 with Autodesk Insight 360

Energy Analysis Workflows in Revit 

Revit Tutorials: Conceptual Massing

Reading Sun Path Diagrams [video] 

The difference between source and site energy

Revit Design Options 1 of 3 [video] 

Revit Tutorials: Design Options

Sun and Shadow Studies in BIM –Workflow [video] 

LINKS

examples

https://sustainabilityworkshop.autodesk.com/buildings/climate-analysis
https://www.youtube.com/watch?v=nFdW913mgLI
http://www-bcf.usc.edu/~rknowles/sol_env/sol_env.html#anchor471853
https://sustainabilityworkshop.autodesk.com/buildings/sun-and-shadow-studies-bim
https://sustainabilityworkshop.autodesk.com/project-gallery/italian-nursery-school-conceptual-design-analysis
https://sustainabilityworkshop.autodesk.com/project-gallery/sustaining-modernity-analysis-gropius-house
https://sustainabilityworkshop.autodesk.com/buildings/solar-position
http://www.aecbytes.com/tipsandtricks/2015/issue76-revit.html
http://help.autodesk.com/view/BUILDING_PERFORMANCE_ANALYSIS/ENU/?guid=GUID-E85A114E-BA0D-4811-B1A5-4EE26462708A
https://www.youtube.com/watch?v=00Uo8gIc1YU
https://sustainabilityworkshop.autodesk.com/buildings/reading-sun-path-diagrams
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager/understand-metrics/difference
https://www.youtube.com/watch?v=cGelwjOAvPI
https://www.youtube.com/watch?v=b1zNYwjnVPA
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg

