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SIMULATION ON DAYLIGHTING
PENETRATION INTO BUILDING ATRIUM

FOR ARTIFICIAL INTELLIGENCE
INTEGRATED FARMING

( What'? \
Urban farming is characterised
as mostly taking place in a
community within a city or
other densely populated urban

settings. Contemporary urban
farming is usually done inside

~

Malaysia's food crisis
highlights how fragile the
supply chains for everyday
items can be in times of crisis.
In order to feed the world in
the future, there needs to be

/" Why?

4

In order to fully maximise the
sunlight penetration within a
tropical country, an
design must be fully efficient.
With the help of Al sensors
integration with the farming

alrium

a building with an atrium, for || new solutions for food supply - | | system, an atrium can be
direct sunlight penetration for | urban farming is one such|]designed to maximise the
plants solution. daylight penetration.
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ISSUES/ PROBLEM STATEMENT
)+ |
A
[ Urban Farming ]
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Indoor
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[ All Integrated Farming ]
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[ Improve agriculture ]

OBJECTIVES

4

[ Scarcity of Land Low food supply ]

Inefficient atrium design <= [ ] = Low daylight penetration

=
(a) To analyse what are the
characteristic, benefits and
Llimitations of atrium design.

c)To simulate the atrium )
design based on the criteria
provided. P

b) To study different types of
typologies of atrium design in
tropical climate

METHODOLOGY

PRIMARY DATA

6mulation will simulate three models:-
1) Atrium design with long horizontal opening,
2) Atrium design with square opening,
3) Atrium design with centralised and circular opening
All three models are to be simulated with illuminance and amount of daylight penetration under
tropical climate environment.
Date: 21 March, 21Jun, 21Sept, 21 Dec, Time: 8am-5pm (1 hour intervals)
Qmula!ion Process Analysis: Sketchup -> Lighstanza-> Data Tabulations )
SECONDARY DATA
Literature review focused on the keywords; urban farming, artificial intelligence, tropical climate,\
atrium design. This will give a better understanding of different types of atrium design and also
the benefits, characteristics and limitations. It will also help to decide the type of atrium design
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FINDINGS

Atrium design with
long horizontal ——
opening : In order to design a better
atrium  that  enables
improvement of precise
projected agricultural
produce based on the
optimal lighting
conditions  of  indoor
farming, the principle of
simulating lighting in
buildings can be
integrated with artificial
intelligence to create a
more effective design.
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The characteristics of atrium design is that it can be used to provide adequate daylight, circulation of spaces
and surfaces for landscape applications. The benefits of the design is that it can reduce electrical
consumption of the building and provide central area, while the limitations of atrium design are excessive
daylight from inefficent design, glare and high temperature from tropical climate.

+ According to the secondary data, these are the common 6 typlogy of atrium design that can be identified and
found across the tropical climate, which are:-1) Centralised, 2) Semi enclosed, 3) Attached, 4) Linear, 5) Long
horizontal opening and 6) Centralized Circular

» From the simulation, the circular shaped atrium is found top be the most efficient in the sense of daylight
penetration, followed by the long horizontal atrium and the square opening atrium

CONCLUSION
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more daylight penetration and distribution, compared to rectangular-shaped atrium and the square opening
atrium. Therefore, it can be inferred as a recommended typology of atrium design for a.i integrated urban farming,

kwhich satisfy the study's aim and abjective.

~
In conclusion, the circular-shaped atrium is found to be preferable for atrium design in tropical climate due to

w

COMMERCIALIZATION

[ Guidelines on atrium design
l Potential JL >

New form of design products for A.l
urban farming
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[ Specialization of atrium industry
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