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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
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BRIEF | Site Assessment
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From Site to Place



NATURA

UOMO

INDIVIDUO

• Climate & biological 

• Site levels & orography

• Cultural elements

• Regulations 

• Surfaces + Materials

• Noise, Odour, Pollution
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Site Assessment
Site Attributes Checklist
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Site Attributes Checklist
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Site Attributes Checklist



G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Site Assessment
Site Attributes Checklist
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Site Morphology
Orography
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Site Morphology
3D Modeling
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Site Main Characteristics
Checklist
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Points of Interest
Site Main Characteristics



Points of Interest
Site Main Characteristics
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Points of Interest
Site Main Characteristics
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Viewshed Analysis
Site Main Characteristics
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https://vimeo.com/122990587

Viewshed Analysis
Site Main Characteristics
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Site Assesment Example
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Site Assesment Example
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Site Assesment Example
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Site Assesment Example
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Site Assesment Example
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Sun Exposure
Shading Masses: Tools
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Sun Exposure
Sun Irradiation Analysis (Insolation*) & Sulight hours

Intensity (Kwh/sqm) Duration (hours)

*) Insolation is the sun’s energy on a surface



Solar radiation* at the top of the atmosphere

1366 W/m² (solar costant)
1 W = 3,416 Btu. 

Peta= million of billions

Solar radiation spectrum

*) Radiation occurs when an object emits electro magnetic energy

Irradiation is the energy absorbed by an object/surface

1 Kcal = 4.186 J = 1,16 x 10-3 kWh = 1×10-7 TEP

1joule=1 Nm=0.000278Wh=0,0009478 Btu
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Insolation
Foundation of solar Energy 

174 Pw (energy received on earth’s surface )



74% =1010 W/m2

1.000 W/m2

100%=1.366 W/m2

(costante solare)

Radiazione assorbita
Detratte tutte le perdite per riflessione e retrodiffusione da parte di 

atmosfera e superficie terrestre, l'energia incidente che rimane è assorbita

dalla superficie terrestre e contribuisce così al suo riscaldamento, in 

maniera variabile a seconda della latitudine e del tipo di superficie

atmosfera
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Insolation
Earth’s Energy Budget

26%= 356 W/m2 

Variation related to sun distance

+3,5% january = 1414,7 W/m2

-3,3% July = 1321,8 W/m2

Potenza totale intercettata=171 x 106 GW

Potenza mondiale consumata attualmente = 15 x 103 GW

Rapporto 1 a 10.000



Sun Radiation

30% Direct Radiation

Absorbed Radiation

Diffuse Radiation

Albedo

Reflected Radiation
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Insolation
Earth’s Energy Budget

Sun’s energy depends on angle, sky conditions, volume 

and surfaces around.

Weather files give the total amount of direct energy along 

a year measured perpendicularly to the sun direction

And diffuse energy measured getting all the energy and 

subtracting the direct energy capted, 



152.100.000 km 147.300.000 km

Aphelion= July4

Perihelion= January 3

Solstice= Dec 21/22

Solstice= Jun 21/22

G  F  M  A M  J   J  A  S  O  N  D 

Variation related to sun distance

+3,5% january = 1414,7 W/m2

-3,3% July = 1321,8 W/m2
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Sun Radiation
The influence of annual period



http://andrewmarsh.com/software/sunpath-on-map-web/

Effect of angle on the area that 

Intercepts an incoming beam

of radiation.

Intensity = SIN (a)

Sin(90)=1

Sin(45)=0,785

a

Earth’s axis inclination: 23°27’
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Insolation (sun irradiation)
The influence of geographical position



http://andrewmarsh.com/apps/staging/earthsun.html

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Insolation (sun irradiation)
The influence of geographical position



http://andrewmarsh.com/software/sunpath-on-map-web/
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Insolation
The influence of annual period

Equinox

Summer Solstice

Winter Solstice

°

°

°



Relationship of maximum Sun height to latitude for the equinox (left) and June 

solstice (right). The red values on the right of the globes are maximum solar 

altitudes at solar noon. Black numbers on the left indicate the location of the 

Equator, Tropic of Cancer (23.5 degrees N), Tropic of Capricorn (23.5 degrees S), 

Arctic Circle (66.5 degrees N), and the Antarctic Circle (66.5 degrees S). The 

location of the North and South Poles are also identified. During the equinox, the 

equator is the location on the Earth with a Sun angle of 90 degrees for solar 

noon. Note how maximum Sun height declines with latitude as you move away 

from the Equator. For each degree of latitude traveled maximum Sun height 

decreases by the same amount. At equinox, you can also calculate the noon 

angle by subtracting the location's latitude from 90. During the summer solstice, 

the Sun is now directly overhead at the Tropic of Cancer. All locations above this 

location have maximum Sun heights that are 23.5 degrees higher from the 

equinox situation. Places above the Arctic Circle are in 24 hours of daylight. 

Below the Tropic of Cancer the noon angle of the Sun drops one degree in height 

for each degree of latitude traveled. At the Antarctic Circle, maximum Sun height 

becomes 0 degrees and locations south of this point on the Earth are in 24 hours 

of darkness.

Equinox Solstice

Altitude for 50 degrees North

maximum solar altitudes

at solar noon

maximum solar altitudes

at solar noon

Altitude for the globeAltitude for Equator
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Insolation
The influence of geografical position. Variation in solar Altitude at Noon



SUMMER SOLSTICE

WINTER SOLSTICE

EQUINOX 

TROPIC OF CANCER (lat. 23°27’)

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Insolation
The influence of geografical position. Variation in solar Altitude at Noon

Sun altitude 90°

WINTER SOLSTICE

Sun altitude 66°33’

Sun altitude 43°06’

Earth’s axis inclination: 23°27’
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The influence of geografical position. The Direct Energy

Weather files give the total 

amount of direct energy along a 

year measured perpendicularly 

to the sun direction

Insolation (sun irradiation)
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Insolation
The influence of geografical position. The Direct Energy

Daily Isoradiation Curves

5 kwh/mq/day x 365 gg= 1.825 Kwh/sqm/year

4 kwh/mq/day x 365 gg= 1.460 Kwh/mq/anno

Annual Radiation
Kwh/sqm/yearKwh/sqm/day



Monthly values of available 

insolation in Wm-2 for the 

equator, 30, 60, and 90° North

Insolation (sun irradiation)
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In different annual period and latitude



The influence of the site: GEOMETRY

Inclinazione ottimale = 3,7 + (0,69 x Latitudine)

Insolation (sun irradiation)
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Best angle to get the highest radiation at 40° north latitude

http://www.sunsim.it/
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Infuence of slope on terrain solar exposure and solar access to evaluate the best location
Insolation (sun irradiation)



Annual variations in day length for locations at the 

equator, 30, 50, 60, and 70° N

152.100.000 km 147.300.000 km

Aphelion= July4
Perihelion= January 3

Solstice= Dec 21/22

Solstice= Jun 21/22

Sun Exposure Sun Irradiation Analysis (Insolation*) & Sulight hours
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Sun Exposure
Sun Irradiation Analysis (Insolation*) & Sulight hours *) Insolation is the sun’s energy on a surface

ANGLE DAY LENGHT



AVERAGE DAILY RADIATION

Sun Exposure
Sun Irradiation Analysis (Insolation*) & Sulight hours *) Insolation is the sun’s energy on a surface
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Sun Exposure
Sun Irradiation Analysis (Insolation*) & Sulight hours *) Insolation is the sun’s energy on a surface
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Insolation Analysis Computational Tools
Visualization of standardized annual insolation

(archicad)



(archicad)
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Insolation Analysis Computational Tools
Visualization of air temperature in relation with solar radiation
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Insolation Analysis Computational Tools
Solar geometry analysis

http://andrewmarsh.com/apps/releases/sunpath2d.htmlANDREW MARSH’S ONLINE APP
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Insolation Analysis Computational Tools
Solar geometry analysis

http://andrewmarsh.com/software/sunpath-on-map-web/ANDREW MARSH’S ONLINE APP



MAILAB’S PATCHES FOR GRASSHOPPER
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Insolation Analysis Computational Tools
Sun path and outdoor temperatures analysis

https://www.mailab.biz/climate_ladybug_patch/

https://www.mailab.biz/climate_ladybug_patch/


http://andrewmarsh.com/apps/staging/sunpath3d.html
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Insolation Analysis Computational Tools
Sun path and contextual shadow modeling

ANDREW MARSH’S ONLINE APP



cloud coverage is measured
As a percentage of total sky 
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Insolation Analysis and Sky Conditions

cl
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Insolation Analysis and Sky Conditions
Sun radiation according to sky conditions
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Rain Agent
Average Annual Rainfall
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W I N D     A G E N T
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Wind Agent
Effect of Wind on Temperature



1- determine the coldest and the hottest seasonal and hours period

2- for that periods find the most frequent wind directions
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Wind Agent
The Wind Rose Computational Tool

ARCHICAD RESOURCE
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Wind Agent
The Wind Rose Computational Tool

MAILAB’S PATCHES FOR GRASSHOPPER https://www.mailab.biz/climate_ladybug_patch/

https://www.mailab.biz/climate_ladybug_patch/
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Wind Agent
Fluid Dynamic Computational Simulation
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Wind Agent
Fluid Dynamic Computational Simulation

AUTODESK FLOW DESIGN SOFTWARE
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Wind Agent
Fluid Dynamic Computational Simulation

AUTODESK FLOW DESIGN SOFTWARE
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Wind Agent
Results Communication
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Wind Agent
Results Communication



G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Communication Examples
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Communication Examples



G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Communication Examples
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SENSORIAL ASSESSMENT



NATURA

UOMO

INDIVIDUO

• Climate & biological 

• Site levels & orography

• Natural & cultural elements

• Regulations 

• Surfaces + Materials

• Noise, Odour, Pollution
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Sensorial Assessment
Palettes
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Sensorial Assessment
Textures
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Sensorial Assessment
Board Example
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Sensorial Assessment
Board Example
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Sensorial Assessment
Source of Design Inspiration
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Site Assessment & Selection Tool:

Overlayering Inventory Technique



positive
elements 

negative
elements

potential
elements

elements 
in action
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Overlayering Inventory Technique
SWOT Analysis Foundation

ACTION MAP



positive
elements 

negative
elements

potential
elements

elements 
in action

FORMS OF RECOMMENDATIONS

AND DESIGN GUIDELINES

enhance

exploits

develop

improve

support

trade on

valorize

anticipate

avoid

block

prevent

defuse

contrast

mitigate

neutralize

reduce

remove

create conditions for

facilitate

promote

stimulate

take advantage of

SUSTAINMENT MITIGATION

IMPROVEMENT PREVENTION
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Overlayering Inventory Technique
How to define an Action Map



… has many cultural facilities > Valorize the cultural facilities present on site

… is exposed to noise from East   > Mitigate noise coming from East

… will be reached by a new metro station > Take vantage of the new metro station

… is exposed to soil erosion that could cause landslides > Prevent landslides
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Overlayering Inventory Technique
How to define an Action Map



1

2

G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-

ENVIRONMENTAL AGE
Multimedia

Architecture

Interaction

MAILAB

ENVIRONMENTAL REPORT | Site Assessment

Overlayering Inventory Technique
How to convert SWOT in Overlayering Inventory

OVERLAYERING
a visual multicriteria

technique



3a 3b 3c 3d
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Overlayering Inventory Technique
How to define Layer



OVERLAY ANALYSIS

ATTRIBUTES WEIGHT
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Overlayering Inventory Technique
How to assign different importance
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Overlayering Inventory Technique
How to use trasparencies for different grade of importance
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Overlayering Inventory Technique
An example
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Board Example
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Board Example
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Board Example



https://www.mailab.biz/assignment-examples/
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Board Example


