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radiation 
analysis

Shadow 
analysis

Sunlight hours 
per day

Date of analysis: equinox, 21st of march, 24 hours

KWH/M2

Opening the facade creates passive heating and increased daylight.

Creating a passage through the building lets  more light in the urban area behind the building, 
while creating sunny terraces.
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View to water analysis

Flow analysis

VIEW TO 
WATER (%)

The passage creates increased facade area which has view to water.

The Passage makes the urban area more accessible for pedestrians and creates more activity and 
social areas.
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Design proceSs

1. Original warehouse 2. Opening the building to let 
light in

3. The opening goes through the 
building to improve flow

4. Increasing The width of the 
passage by 50% to enhance sunlight

5. The passage is moved to 
improve flow again

6. The lost area from the passage 
is gained through a new deck

7. Every second floor is moved 2 
meters in to increase sunny
terrace area

8. The upper deck is divided into 3 
sections across to enhance view 
to water

9. The passage and urban area are
covered in glass which makes it 
accessible all year
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‘Aurora house’
Solar Decathlon,
China, Zhangjiakou
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Roof optimization

Parameter 1: Angle (NS)
Parameter 2: Angle (EW)

Angle (NS)

Angle (EW)

Radiation analysis

Parametric roof

Evolutionary
Solver

Link for FULL simulation (30S): https://youtu.be/onnx2pSo9mE

Largest radiation setting

The PV-panels on the roof
have to be optimized for 
maximum radiation in 
order to generate the 
maximum energy output. 
The two main parameters 
of the parametric roof
model are the angles 
facing NS and EW, marked 
on the figure. by Using a 
solver, all possible
angles were iterated
through, to find the most 
optimal one, shown in the 
button.
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Case study: Bachelor thesis

Portico
Italy, Milan
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The objective of this project was to develop a simulation model capable of accurately simulating rainfall, 
with the intention of utilizing it during the initial stages of the design process. Specifically, I simulated 11 
mm of rainfall on the site using Blender, employing a total of 200k particles, each of which represents 
approximately 5 liters of water.

Rainwater simulation
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Sunshade design
Building 127, 
LyngbY



Elevations 

East elevation

South elevation

vertical wood louvre
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21/09  
09 AM

21/09 
03 pm

Daylight analysis

6000

3000

1000
300

LUX

Area (%) over 300 lux

Before (steel grid) After (vertical wood louvre)

Before

after

9am 3pm

21/09  
09 AM

21/09 
03 pm
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21/09, 3 pm

By replacing the steel grid 
sunshades with vertical 
wood louvres, I was able to 
significantly increase the 
amount of daylight that 
enters the building, reaching 
over 300 lux on the floor 
area. At the same time, the 
louvres effectively minimize 
overheating, resulting in a 
more comfortable indoor 
environment.

Daylight rendering

21/09, 9 pm
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