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ABSTRACT

Apartment with compound buildings require good connectivity and energy efficiency. Both elements are needed for
function optimalization. the Apartment design in certain locations requires comprehensive field data. In the pandemic
situation, the difficulty of conducting field trips can be solved through digital surveys. This paper aims to show the
process of implementing connectivity & energy efficiency in the apartments design in Bekasi that are done digitally.
The descriptive qualitative method is used for this research. The variables consist of layout, lighting, and water
filtration. The results showed that there are two things that need to be noted related to the application of connectivity
and energy efficiency. The most appropriate use of digital applications for both connectivity and energy efficiency
design are Photoshop program. The AutoCAD program makes it easier to implement connectivity in the design while

the SketchUp program to implement energy efficiency.
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1. INTRODUCTION

In times of pandemics, when humans spend more
time at home, housing design should take energy
efficiency and comfort into account. Energy use,
previously partly used at work or school, is now nearly
24 hours a day spent at home. Therefore, the housing
design should take into energy efficiency especially for
light, water, as well as electricity to alleviate the
occupants’ costs. The comfort of residents while living
in their dwellings is another thing that must take
precedence. The making connection principle that
applied in apartment design could increase the residents’
comfort especially if it integrated with other functions.
Apartment with compound buildings require good
connectivity and energy efficiency for function
optimalization. The design requires comprehensive
site’s data [1].

Architectural design in the situation of the covid
pandemic has challenges related to site observation and
design process. Site conditions are very important in the
design process. Movement restrictions in various
regions make site observations difficult to do directly.
The need for data is anticipated using digital
technology. For site observations data, it was done
through Google Maps and Google Earth applications.
These application shows the condition of 3-dimensional

sites virtually as well as searches for secondary data or
archives online. For design process, other applications
such as photoshop, AutoCAD, and SketchUp were used
to apartment design. This paper explains the advantages
and disadvantages of wusing digital technology
applications in the process of implementing connectivity
and energy efficiency in designing apartments.

2. LITERATURE REVIEW

2.1. Digital Technology on Data and Design
Process

The first step that must be done in building design is
the data collection related to the site conditions and the
regulations that apply in that place. The data includes
location maps, territorial  boundaries, public
transportations, transit locations, sun orientation, and
local regulations. The data that previously had to be
obtained directly through site visits was currently forced
to be done by Digital Technology. The use of google
earth application to get the site conditions has been
widely done by researchers and other building designers
[2]. The next step is an analysis based on data whose
results are used as a basis for designing buildings and
environments. All steps used technology applications in
the process. This digital applications were used to obtain
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the data, to facilitate the analysis, as well as to visualize
the design [3].

2.2. Connectivity and Energy Efficiency

A good building is the one that connected to other
buildings or functions in the vicinity. the connectivity
can be done through the layout with easy access among
buildings or functions. Green open space placement in
the middle of the building massing is solution to create
efficiency and comfort. Connectivity can be applied to
ease the access from one building to another [4].

Energy use in buildings is dominated by climate
around buildings. This is caused by infiltration heat
approximately 50-80% that generated from the building
facade. Currently, building designs should apply the
energy efficiency principle. This applied through
openings with cross ventilation systems and the use of
solar panels. Ventilation and lighting designed to make
a healthy and comfortable building [5]. This can be
done through a good ventilation, lighting, and acoustics.
Related to light and wind, the building layout should be
attempted in the middle of the site so that all building
sides can be exposed by direct wind and sunlight.
Window openings should use a live ventilation system,
tried as wide as possible to give the wind flexibility to
move in the room, but protected from direct sunlight
that can heat the room.

3. METHODS

The method applied to this study is qualitative
research. Based on Septika [6], architectural images
were used as a basis for explaining the process for
implementing the architectural principles that are done
digitally. Research is done through 3 steps: collecting
data, conducting analysis, and drawing conclusions.
Data analysis processed from the advantages and
disadvantages of using digital applications during the
layout, lighting, and water design process. Digital
applications  consist of  AutoCAD,  SketchUp,
Photoshop, Lumion, and Enscape. The applications
were used when collecting data, analysis, and
visualization [3]. Comparation among digital
applications in designs process followed by discussion
with other theory.

4. RESULTS AND DISCUSSION

Apartment with connectivity and energy efficiency
design requires comprehensive site’s data. In the time of
pandemic, conducting site’s data can be solved through
digital surveys. These data consist of maps, regulation,
borderline, public transport, transit location, sun
orientation. The other process such as analysis and
design were used some digital application that varied in
each process. Here is a discussion about the advantages
and disadvantages of using digital applications in
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implementing a good connectivity and energy efficiency
designs.

4.1. Connectivity

The connectivity principle was applied through the
placement of an open space in the middle of several
buildings and a bridge that connecting commercial area
and LRT station. The open space surrounded by 5
apartment buildings and 1 commercial building. This
space serves as a connecting area to each building as
well as an interaction area for residents. As stated by
Zhang et al. [4], this space is expected to facilitate the
residents movement from one building to another. In
line with that, the bridge that connected between
commercial area and LRT station will make LRT users
easier to visit Malls and apartment and vice versa.
Figure 1 shows the open spaces and bridge layout in site
plan.
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Figure 1 Connectivity through open space and bridge.

AutoCAD and Photoshop applications were used to
design and to visualize the layout. In this process, the
use of AutoCAD was very valuable because the process
becomes simpler and scalable. This condition is in
accordance with other research [7-10]. On the other
hand, this application does not support the design
appearance visually. The use of Photoshop in this
process could make the visualization more informative
and interesting. A previous statement Maziar and Sirous
[11] was reiterated in this case. Nevertheless, too many
tools in Photoshop cause the drawing process to be more
complicated.
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4.2. Energy Efficiency

Energy efficiency principle was applied through
facade openings, solar panels, and water filtration
design. First, openings are optimally designed to reduce
artificial light and air conditioning. Large windows are
placed in a certain position with cross system to
optimize natural lighting and natural ventilation. As
stated by Zhang et al. [4] this design could make a
healthy and comfortable building. The heat caused by
large window openings, especially on the East and West
sides was reduced by using a secondary skin design on
the facade. Figure 2 shows facade with secondary skin
design.

Facade with Secon_dar?
east and west si

+ T
Secondary skin

Figure 2 Fagade with secondary skin.

Secondly, solar panels are placed on the building’s
roof for optimizing the sunlight absorption and
converting it to electrical energy. Figure 3 shows the
solar panels placement on the apartment’s roof.
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Figure 3 Solar panel in apartment’s roof.

The digital application applied to visualize the
openings and solar panels were SketchUp, Lumion, and
Enscape. SketchUp application was used for visualizing
opening with secondary skin and Solar Panel placement.
This program makes the design more interesting and
clearer with a 3-dimensional image. The 3-dimensional
displays are easier to see even though the visual result
has not been as expected. Referring to Yong et al. [12],
SketchUp provide a more realistic image for a 3-
dimensional image. In line with Maina, Ramadhanty
and Handayani [7,13] that SketchUp is useful for the 3-
dimensional process. On the contrary, Huang et al. [14]
stated that SketchUp ignores the effect of design and
late expression.

Lumion program was used to patch the visual
lacking from SketchUp program. The advantages of this
program were the best image information and visualize
in 3-dimensional images. In line with Ramadhanty and
Handayani [13] this program made the image more
realistic. On the other hand, in contrast to Ramadhanty
and Handayani [13], this program takes longer during
the rendering process (see Table 1). Enscape program
added to clarify the image of solar panels because of its
virtual reality although it difficult when going to make a
3D film.

Thirdly, water filtration was designed to applied
energy efficiency principle because of clean water
demand. Rainwaters’ filtration was used to minimize the
use of groundwater for toilet flush as well as for
watering plants in the large area. Figure 4 shows the
water filtration layout and scheme in the apartments.
AutoCAD and Photoshop programs were used to
visualize the water filtration that placed in the open
space. The AutoCAD was useful because of its
simplicity and its scalability even though the visual
appearance was less supportive. The addition of
Photoshop program is done for a better visualization
even though more complicated.
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Figure 4 Water filtration scheme.

The following table shows the comparative
advantages and disadvantages among digital programs
that were used to visualize the connectivity and
efficiency energy (see Table 1).

Table 1. Advantages and disadvantages

Advantages of Applications for Design

Variable . o
and Visualization
Layout Lighting ‘ Water
Simplicity, Simplicity,
AufoCad | More - More
scale able scale able
Attractive,
SketchUp - e -
more realistic
More More
Photosho . .
Informativ - Informativ
P e e
Image
. information
Lumion - -
in 3D and
Visualize
Virtual
Enscape - ) -
Reality
Drawings Drawings
cannot cannot
AutoCad ) - .
explain explain
visually visually
Ignore the
SketchUp - -
result
Phofosho | Too many Too many
p tools tools

. Longer to
Lumion - -
render

Has its
drawbacks

when it comes
Enscape - o -
to  designing
3D films on

buildings

5. CONCLUSION

Based on the use of digital applications in designing
apartments in Bekasi, there are two things that need to
be noted related to the application of connectivity and
energy efficiency. First, the most appropriate use of
digital applications for both connectivity and energy
efficiency design are photoshop program. This program
can be used to visualize the centered pattern layout, the
bridge, as well as the water filtration in open space.
Secondly, the AutoCAD program makes it easier to
implement connectivity in the design while the
SketchUp program to implement energy efficiency. The
AutoCAD can be used to design the centered pattern
layout with public open space as center and the bridge
connecting the commercial with the light rail station.
The SketchUp can be used to visualize the solar panel
on rooftop and secondary skin in East and West side.
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