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Palu City has a fairly hot air temperature, very high intensity of solar
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study on the application of bioclimatic architecture strategies in Citraland's
residences. This study uses a rationalistic approach with an exploratory
method. Research shows that Citraland Residence has implemented a
bioclimatic architectural strategy in several ways, namely the use of shading
or shadow effects in the form of roof canopy, eaves, and lattice made of
wood, and protective plants, as well as the use of insulating materials such
as natural stone affixed to the outer walls. residential home. In addition,
the layout of the residence also plays a role in the flow of air circulation to
the maximum. Then the strategy of making wind-catching rooms and the
use of glass materials on several sides of the building which acts as a place
to enter sunlight into the house.
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1. Introduction

In the course of time, the science of architecture tried to carry out several residential design ideas
that focused on human adaptation to the climate of their dwelling [1]—[3]. One of the architectural
movements that carries the concept of adjustment is the bioclimatic concept [4]—[6]. Bioclimatic
architecture is defined as an approach that directs architects to obtain a design solution by taking into

account the relationship between architectural forms and the climatic environment of the area [7]-[9].

Palu City as the capital of Central Sulawesi Province, is a city that continues to grow. This
development has an impact on the increasing population. This then gave rise to several residential plans
in Palu City by several property companies, one of which is PT. Ciputra Development Tbk, with the
housing being Citraland Waterfront City. The location of Citraland Housing is quite interesting, which
is located on the coast of Palu City. Please note that Palu's climate is generally tropical. Palu City's air
temperature ranges from 230C - 360C, with an average intensity of sunlight 73.43 percent, and rainfall
is recorded between 4.5 - 112.5 mm, where the recorded wind speed reaches 4.53 knots (https://
Palukota.go.id, 2022).
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Based on the description of Palu City's climatic conditions above, it can be read that Palu City has a
fairly hot air temperature, a very high intensity of solar radiation, a fairly high rainfall, and a fairly large
wind speed [10]-[13]. When reviewing the climatic conditions of Palu City above, the planners in this
case the Citraland housing architect team should be able to apply bioclimatic architectural strategies to
be able to respond to the climatic conditions of the city of Palu, especially around the coast. So that the
comfort of the occupants of the house will be fulfilled to the maximum. This then encourages researchers
to conduct research on the application of bioclimatic architectural strategies in Citraland's residences, so
that they will identify what bioclimatic architectural strategies are used in Citraland's homes that are
able to respond to the local climate, in order to achieve the comfort of the residents of the dwelling.

2. Method

The research location is in the city of Palu, by taking the object of research, namely the Citraland
residential building located on Jalan Trans Sulawesi, Tondo Village. This research uses a rationalistic
approach. The rationalistic approach is an approach that sees the truth not only from empirical
conditions but also arguments as a part of the construction of thinking [14], [15]. The rationalistic
research design departs from a theoretical framework (Grand Theory) which is built from the meaning
of known theories, the thoughts of experts, and is constructed into something that contains a number
of problems that need further investigation [16]. The source of the Grand Theory that was raised in this
study came from the strategy of applying bioclimatic architecture in architectural design [17].

This research is also an exploratory research. According to Gulo [18], exploratory research is research
that aims to trace a phenomenon or event through a series of assessments. As previously explained, it is
suspected that location factors will lead to several bioclimatic strategies applied to Citraland's residence.

This will then be explored as to what its application is to the design of Citraland's residential houses.

3. Results and Discussion

Palu's climate is generally tropical. Palu City's air temperature ranges from 230C - 360C, with an
average intensity of sunlight 73.43 percent, and rainfall is recorded between 4.5 - 112.5 mm, where the
wind speed is recorded at 4.53 knots. This is of course closely related to the strategy in regulating
humidity in Citraland's residence. Of course, the condition of Citraland's housing, which is located in
the coastal area of Palu City, is quite hot with the intensity of wind and rain which is quite large, giving

rise to several design strategies for its residential houses.

In anticipating climate change that will occur, Citraland's residence is certainly designed with a
bioclimatic strategy that is expected to be able to adapt to environmental conditions around the area.
Here are some explanations about strategies in dealing with climate that are applied to Citraland's

residences.

3.1. Anticipation Against Solar Heat Radiation

In Palu City the average intensity of solar radiation is 73.43 percent, this will cause excessive heat
radiation for the environment and will have an impact on living things around it. There are various
elements in nature that can absorb or spread this heat radiation. This condition becomes a design

consideration in forming the Citraland residential housing system to make it comfortable to live in.

In Citraland's residence, the strategy used to deal with the heat radiation is to create a shading area

as a shade, as well as the use of materials that are able to withstand and absorb heat. The strategy in
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applying shading to buildings is applied to the application of roof canopies, trellises, and wooden lattices.
The goal is to reduce the temperature of hot air due to radiation from outside, when it passes through
the shading which then enters the building (see Fig. 1). This is in line with the statement [19], that
Sun shading is a damper or barrier to sunlight so that sunlight does not directly enter the room. Not
only its function as a protector, the shade is also used as an aesthetic element in the building. The
concept is to block the incoming heat by blocking the incoming sunlight.

The eaves that are placed on several sides of the residential building will create a shading or shadowing
effect, so that the effect of direct sunlight is avoided by the structure which functions as a sunscreen.
Another way is to use plants that protect against direct sunlight. Plants that have a height of 2 — 2.5
meters and thick can be used to make shade so that heat radiation can be reduced. Apart from this, the

open area is planted with grass as a water catchment area (see Fig. 1).

The use of materials also has a big influence in absorbing and retaining heat. On the exterior walls
of the Citraland house, natural stone is used which is expected to play a major role in absorbing and
retaining heat (see Fig. 1). Associated with the use of natural stone material as a wall covering material,
natural stone also functions to maintain humidity during the day so that the temperature in the building
remains cool. This is in accordance with what Subroto stated in Andiyani [20], that the nature of natural
stone is cold and can absorb heat. However, it is necessary to know the shortcomings of this natural
stone material, namely in terms of installation and maintenance. This natural stone material every 6-12
months must always be given a protective layer so that the color is maintained and the surface is not

mossy. The installation must also be good so that it is not easily separated from the wall or floor.

Sun Shading in the form of Sun Shading in the form of
Canopy Roof Tritisan

Trees and Grass Plants in the Back and Front Areas Natural Stone Material on the Outside Wall of
of the House the House as a Heat Absorbing Material
Fig. 1. Bioclimatic Architecture Strategy to Anticipate Solar Thermal Radiation at Citraland

Residential Houses

3.2. Temperature Control In Building

The layout of the Citraland residence plays a very important role in regulating the temperature of the
dwelling naturally. On the left and right sides of the residential buildings are arranged close to each
other, this is done to maximize the available land area. However, on the front and back of the house,
green open space is provided. These green open spaces then reduce heat radiation and regulate air
circulation so that the temperature remains comfortable for residents of the house (see Fig. 2).
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In addition, on several sides of the residential building, spaces are made to catch the wind and sunlight
(see Fig. 2). This Citraland residence is also efficient in terms of the use of electrical energy, this is
because on some sides of the building using glass as the construction of the walls of the house (see Fig.
2).

The use of a ceiling in a residential house with a height of about 4 meters is intended to keep the
temperature of the dwelling cool even though the house is on the edge of the beach with a fairly high
intensity of sunlight (see Fig. 2). All these bioclimatic architectural strategies are carried out to make
the residents of the house feel comfortable both in hot conditions and in cold temperatures.

P~ -

Green Open Space Area In The Front And Back Of Spaces To Infuse Wind And Sunlight Into The
The House House

44 i =

Glass Walls As A Solution To Incorporate Sunlight Into The High Ceiling Design Makes The House Feel
House Comfortable And Spacious

Fig. 2. Bioclimatic Architecture Strategy To Regulate The Temperature In Citraland's Residential

House

4, Conclusion

This study uses a rationalistic approach with an exploratory method. Research shows that Citraland
Residence has implemented a bioclimatic architectural strategy in several ways, namely the use of shading
or shadow effects in the form of roof canopy, eaves, and lattice made of wood, and protective plants, as
well as the use of insulating materials such as natural stone affixed to the outer walls. residential home.
In addition, the layout of the residence also plays a role in the flow of air circulation to the maximum.
Then the strategy of making wind-catching rooms and the use of glass materials on several sides of the

building which acts as a place to enter sunlight into the house.
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