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ABSTRACT

KEYWORD

Purpose: The aim of this study is to develop generative algorithm of twisted-formed buildings concerning solar

27| 2AH A
PN

energy gain in early design stage. The rapid development of architectural design software and structural technology 2jo/C|e
caused the rise of high-rise buildings in various forms. High-rise buildings consumes huge energy resources for their 2|23}
size and dignity. To solve this, environmental analysis needs to be done from early design stage. However, the

emergence of parametric design concepts and the use of coding-based algorithm editors have allowed vast amounts
of data to be processed and results obtained in a short period of time. Method: So this study constructed algorithms

Early Design Stage
Grasshopper
Ladybug

through Grasshopper, Ladybug, and Galapagos. The parameters used to obtain the design are set based on the  Optimization
literature review. Result: Thus, this study composed algorithms to achieve optimal designs in terms of solar energy

efficiency in high-rise buildings. Using algorithms, even designers who are not familiar with environmental analysis
can start simulation. Through simulation results produce design used in the early design stage.
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Table 1. Form parameter by literature review

Parameter Author Summary Column
Moon . .
The degree of azimuth in terms
Hyun-Jun .
of solar energy efficiency are
. et al. .
Azimuth significant factors
of (2012)
Ki
building . o The azimuth has a significant
Jin-Chul . . .
impact so optimal design of the
et al. azimuth is needed.
(2018) )
Moon Lo
The degree of Torsion in terms
Hyun-Jun .
ot al of solar energy efficiency are
2012) significant factors
Dtegreie ot The development of structural
orston Im technology and the elevation
Ja-Eun of high-rise buildings have led
(2020) to the appearance of twisting
patterns
Area of
upper and - For
PP diversity
lower
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Fig. 1. Comparison of domestic and international academic journal
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Table 2. Algorithm parameter classification

Classification Element Column
value
Rhino As view port - -
Floors 30 -
Height 4 -
Base plan
3 -
form
B 1 .
ase plan 30m By radius
Modeling form area
composition Azimuth of 3
building 0-360 Galapagos
D f
egre.e N 0-180° | Galapagos
Grasshopper torsion

Upper area | 0.20-0.60 | Galapagos

Lower area | 0.20-0.60 | Galapagos

EPW file Busan -

Month 1-12 -

Environment Date 1-31 -
analysis Time 09-18 _
Grid size 1000 -

Grid place 0.01 -
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Fig. 2. Entire algorithm composition
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Table 3. Components summary for radiation simulation
Components Components Image Summary
There are various ways to
load an EPW file.
It was constructed by
entering the EPW file URL
into the Panel component in
consideration of reuse.
This component Based on
Radiance engine. Use direct
normal radiation and diffuse
horizontal irradiance to find
total radiation. calculate
8,760 solar radiation doses
for each time of year. The
output unit is kwh/m’,

EPW file load

EPW+STAT]

GenCumulative
SkyMtx

genCumulativeSky

Input reference time to set
the analysis range. The
parameters were entered to
analyze the annual average.
Select how many of the
values generated by
genCumulativeSkyMtx. All
values analyzed were
extracted.

Analysis period
SelectSkyMtx

Analyze the solar radiation
that is trapped in the
Geonetry with the value
obtained fiom selectSkyMtx.
The Geometry value is
determined by the size of
the grid you set. The size
of the grid was set to Im
and analyzed.

Radiation
Analysis

Fig. 5. Parameters connection with galapagos

Table 4. Parameter value connected with galapagos

Parameter Input value Column
Azimuth of building 0-360°
Degree of torison 0-180° o
Building f
Upper area 0.20-0.60 utiding form
Lower area 0.20-0.60

Upper,Lower area : Scale adjustment ratio in the X-axis and Y-axis
directions of base plan
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Table 5. Configuration of applied algorithms

Base value Parameters Result
Azimuth of
building
Degree of torison
Maximize

solar energy

Upper area

Lower area

Building form
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Fig. 7. Extracted result design 1

Fig. 8. Extracted result design 2
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Table 6. Form value result by galapagos

Result Solar energy Azn:)rfmth Def;‘ee Upper | Lower
result building | torison area area

1 13.36 kwh/m’ 83.7° 178.2° 0.20 0.60

2 13.35 kwh/m’ 85.6° 178.2° 0.20 0.60

3 13.34 kwh/m’ 85.6° 180° 0.20 0.60
4 13.33 kwh/m’ 85.6° 180° 0.20 0.59

Fig. 9. Comparison with applied to Galapagos
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