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• Passive cooling has gained significance due to climate 
change and energy saving.

• In terms of tropics, previous studies found that 
vernacular design is more responsive to their 
surrounding climates [1] 

• emphasizes the adaptation to the environment, climate, culture, 
and social context in the development

• Ventilation can increase the room temperature when 
unprotected and result in the entry of solar heat [2].

• Even though some vernacular buildings have undergone 
modifications, vernacular buildings continue to survive today [3].

• Indonesia is the largest archipelago country with 
thousands of ethnicities → rich in culture and 
vernacularity

high pitched roof

wooden construction

wide overhang

Cross openings
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1. Literature research regarding the targeted Banjar house 
type, namely: (1) Bubungan Tinggi House, (2) 
Palimbangan House, and (3) Lanting House → regarding 
the width : depth proportion, and house characteristics

2. Run the simulation in RWIND dlubal CFD →
parameters:
• Two different wind speed data in Banjar → 3.5 m/s and 17 

m/s
• Three different prevailing wind directions: Diagonal, 

perpendicular and parallel to the depth of the house

3. The findings in each house are then being compared, to 
understand more regarding the effectiveness of passive 
cooling strategies in the implemented local wisdom 
from Banjar.

MethodIntroduction (contd.)

• The culture within the tribes in 
Kalimantan is rich and encompasses 
from mountainous to waterways 
region → Banjar vernacular
architecture with the focus on three 
house types: Bubungan Tinggi, 
Palimbangan and Lanting house

• This research aims to contribute to the 
development of passive cooling 
strategies based on the local cultural 
heritage of the Banjar tribe, with 
modern technology, using CFD 
simulations of vernacular buildings
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Bubungan Tinggi Palimbangan Lanting

Picture

W:D ratio 1:3 to 1:4 1:2.5 to 1:3 1:1.25

Character
istics

• Partitioned to more private area
• Has a high pitched gable roof with 600

angles→ 6 meters height

• Partitioned to more private area
• Roof attic area could reach 3 metres in

height
• large openings makes the cross

ventilation move effectively when
opened, and helps the thermal
performance of the building [11]

• There is a 3 to 5 metre space between
the houses to park the Jukung boat [12]

• rarely partitioned, and does not have a
ceiling

• The total height of the Lanting house is
4 metres. The roof is usually a low gable
roof, with angle variation between the
centre and the perimeter area of the
roof.

Result and Discussion
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Bubungan Tinggi House Palimbangan House
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Result and Discussion

When the maximum wind speed is used for the simulation, it shows a
better performance on the passive ventilation. This could be a challenge
in application of the passive cooling through wind movement, as the
density of the city has evolved, making the wind speed is far slower then
in the past.

Petra Christian University

Lanting House

Kallang has created a wind streamline below the activity area → the gaps
between the wooden floor panel and wooden beam configuration can
serve a ‘leak’ outlet for the houses, that removes the humidity in the
house.
Bubungan Tinggi house has a higher space of kallang than the
Palimbangan house, >> the speed found in the Bubungan Tinggi’s kallang is
faster than the one in Palimbangan house.
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• The openings design in all the house types has different 
effects on the wind movement throughout the 
building:
o In Bubungan Tinggi house, the additional windows with 

different orientation ensure that the additional space that 
adds width to the whole building, can obtain direct fresh air 
from the surrounding. The partition in this house blocks the 
wind movement, so that the wind does not pass a certain 
area of the house, mostly at the back side of the house.

o Palimbangan house has the most balanced passive cooling 
performance through wind movement, as the wind could 
reach in almost 90% area of the houses when exposed to 
different prevailing wind directions, even in a minimum 
wind speed.

→ Further research that integrates temperature in the 
wind movement is necessary to study the possibility of 
the stack effect in this certain vernacular building.

Conclusion
• Partition in Bubungan Tinggi house cause a

certain area with stagnant wind movement.
• The large back opening helps the wind to reach

more area in the back area of the Palimbangan
house.

• At Lanting house, the roof can direct wind
movement to fill the gaps between the house.
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