
BUILDING ENVELOPE - FACADE SKIN

Facade refers to SNI 03-6389-2011 – disaster energy conservation of buildings in buildings and/or their 
changes;

3.6.1 The concept of Facade Skin according to Climate

The concept of facade skin according to climate is essentially about how the building envelope (the 
skin/facade) functions as a mediator between the external environment and the indoor space, in order to 
provide comfort, efficiency, and sustainability.

This facade skin integrates a curtain wall system with triple glass Low-E and aluminium mullions, 
complemented by horizontal louvres as external shading. The Low-E glazing reduces solar heat gain 
and improves indoor comfort, while the louvres block direct radiation from high-angle sun typical of 
tropical climates. This combination ensures thermal efficiency, optimal daylighting, and reduced reliance 
on mechanical cooling, demonstrating how facade skin can respond adaptively to local climate 
conditions.

1. Horizontal Louvres
 •   Installed as external shading devices in front of the glass.
 •   Block direct solar radiation (especially at high sun angles) before it strikes the glass surface.
 •   Reduce glare and heat gain, while still allowing diffuse daylight and outward views.
 •   In tropical rainy climates, louvres can also deflect rainwater from hitting the glazing directly.

2. Aluminium Mullions
 •   Act as the main structural frame supporting the glass.
 •   Transfer loads (glass weight, wind pressure) to the building’s primary structure.
 •   Often designed with thermal breaks to prevent heat conduction through aluminium.
 •   Integration slots for louvres and drainage channels.

facade refers to SNI 03-6389-2011 -- disaster energy conservation of buildings in buildings and/or their 
changes; 3.Triple Glass Low - E

 •   Triple glazing provides higher thermal insulation compared to single or double glazing.
 •   Dashed orange rays = sunlight blocked by the horizontal louvres.
 •   Low-E coating reduces infrared heat transfer, lowering solar heat gain while still allowing visible
    daylight.
 •   In hot–humid tropical climates, this reduces indoor cooling loads and enhances comfort.

Solar Control + Louvres 
+ Low-E glass   =  Minimize heat penetration from sunlight.
Daylighting   =  Glazing allows natural light to enter, reducing artificial lighting demand.
Thermal Comfort  =  Triple glass with Low-E and thermal break mullions cut heat transfer,
        improving indoor comfort.
Rain Protection   =  Louvres add a secondary shield against direct rain impact.

The sectional diagram illustrates the role of horizontal louvres in a curtain wall system with triple glass Low-
E. Positioned externally, the louvres intercept solar radiation at high sun angles, thereby reducing heat 
gain and glare while still allowing diffused daylight into the interior. This climate-responsive facade strategy 
enhances thermal and visual comfort while lowering cooling energy demand in tropical environments.

1. Horizontal Louvres
 •   Installed as external shading devices.
 •   To block direct sunlight before it strikes the glass surface.
 •   By intercepting solar rays, they reduce solar heat gain, glare, and cooling load.

Figure 3.6.1.2 Scheme of Sun Shading with Horizontal louvre
Source: Author,2025
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Horizontal Louvre Mullion (vertical) and Transom (horizontal) Triple glass with Low-E coating

Figure 3.6.1 Scheme of Horizontal Louvre
Source: Author,2025

1 2 3

BUILDING ENVELOPE - FACADE SKIN

2. Triple Glass Low-E coating
 •   Low-E (low-emissivity) coating reduces the transmission of infrared radiation, keeping interiors 
cooler.

3.Sun Path and Radiation (orange circle & dashed rays)
 •   The diagram shows the sun angle (high sun at midday).
 •   Dashed orange rays = sunlight blocked by the horizontal louvres.
 •   Diffused daylight passes through to the interior, creating comfortable lighting without excess heat.

Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropic.

This facade skin integrates a curtain wall system with triple glass Low-E and aluminium mullions, 
complemented by vertical louvres as external shading. The Low-E glazing reduces solar heat gain and 
enhances indoor comfort, while the vertical louvres block low-angle sunlight from the east and west, 
which is common in tropical climates. By mitigating glare and reducing heat penetration during morning 
and afternoon hours, the system ensures thermal efficiency, controlled daylighting, and lowers 
dependence on mechanical cooling. This combination demonstrates how facade skin can adaptively 
respond to solar orientation and local climate conditions.

1. Vertical Louvres
 •   Installed as external shading devices in front of the glass.
 •   Block low-angle solar radiation (especially at high sun angles) before it strikes the glass surface.
 •   Reduce glare and excessive heat gain, during morning and afternoon sun, while still allowing diffuse
    daylight and outward views.
 •   In tropical rainy climates, vertical louvres also provide shading without fully obstruction natural
    ventilation and can be oriented to optimize daylight penetration.

Vertical Louvre Mullion (vertical) and Transom (horizontal) Triple glass with Low-E coating

Figure 3.6.1.3 Scheme of Vertical Louvre
Source: Author,2025
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Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropic

3.6.2 The concept of Facade Skin according to Material

2. Aluminium Mullions
 •   Act as the main structural frame supporting the glass.
 •   Transfer loads (glass weight, wind pressure) to the building’s primary structure.
 •   Often designed with thermal breaks to prevent heat conduction through aluminium.
 •   Integration slots for louvres and drainage channels.

3.Triple Glass Low - E
 •   Triple glazing provides higher thermal insulation compared to single or double glazing.
 •   Dashed orange rays = sunlight blocked by the horizontal louvres.
 •   Low-E coating reduces infrared heat transfer, lowering solar heat gain while still allowing visible
    daylight.
 •   In hot–humid tropical climates, this reduces indoor cooling loads and enhances comfort.

Solar Control + Louvres 
+ Low-E glass   =  Minimize heat penetration from sunlight.
Daylighting   =  Glazing allows natural light to enter, reducing artificial lighting demand.
Thermal Comfort  =  Triple glass with Low-E and thermal break mullions cut heat transfer,
        improving indoor comfort.
Rain Protection   =  Louvres add a secondary shield against direct rain impact.

The sectional diagram illustrates the role of vertical louvres in a curtain wall system with triple glass Low-E. 
Positioned externally, the louvres intercept solar radiation at high sun angles, thereby reducing heat gain 
and glare while still allowing diffused daylight into the interior. This climate-responsive facade strategy 
enhances thermal and visual comfort while lowering cooling energy demand in tropical environments.

1. Vertical Louvres
 •  Installed as external shading devices.
 •  To block direct sunlight before it strikes the glass surface.
 •  By intercepting solar rays, they reduce solar heat gain, glare, and cooling load.

2. Triple Glass Low-E coating
 •  Low-E (low-emissivity) coating reduces the transmission of infrared radiation, keeping interiors cooler.

3.Sun Path and Radiation (orange circle & dashed rays)
 •  The diagram shows the sun angle (high sun at midday).
 •  Dashed orange rays = sunlight blocked by the horizontal louvres.
 •  Diffused daylight passes through to the interior, creating comfortable lighting without excess heat.
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2. Triple Glass Low-E coating
 •   Low-E (low-emissivity) coating reduces the transmission of infrared radiation, keeping interiors 
cooler.

3.Sun Path and Radiation (orange circle & dashed rays)
 •   The diagram shows the sun angle (high sun at midday).
 •   Dashed orange rays = sunlight blocked by the horizontal louvres.
 •   Diffused daylight passes through to the interior, creating comfortable lighting without excess heat.

Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropic.

This facade skin integrates a curtain wall system with triple glass Low-E and aluminium mullions, 
complemented by vertical louvres as external shading. The Low-E glazing reduces solar heat gain and 
enhances indoor comfort, while the vertical louvres block low-angle sunlight from the east and west, 
which is common in tropical climates. By mitigating glare and reducing heat penetration during morning 
and afternoon hours, the system ensures thermal efficiency, controlled daylighting, and lowers 
dependence on mechanical cooling. This combination demonstrates how facade skin can adaptively 
respond to solar orientation and local climate conditions.

1. Vertical Louvres
 •   Installed as external shading devices in front of the glass.
 •   Block low-angle solar radiation (especially at high sun angles) before it strikes the glass surface.
 •   Reduce glare and excessive heat gain, during morning and afternoon sun, while still allowing diffuse
    daylight and outward views.
 •   In tropical rainy climates, vertical louvres also provide shading without fully obstruction natural
    ventilation and can be oriented to optimize daylight penetration.

Installed as external shading devices in front of the glass.
Block low-angle solar radiation (especially from the east and west) before it strikes the glass surface.
Reduce glare and excessive heat gain during morning and afternoon sun, while still allowing diffuse 
daylight and outward views.
In tropical climates, vertical louvres also provide shading without fully obstructing natural ventilation and 
can be oriented to optimize daylight penetration.

Vertical Louvre Mullion (vertical) and Transom (horizontal) Triple glass with Low-E coating

Figure 3.6.3 Scheme of Horizontal Louvre
Source: Author,2025
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Figure 3.6.1.4 Scheme of Sun Shading with Vertical louvre
Source: Author,2025

Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropical regions where solar radiation is
        strong throughout the year.

3.6.2 The concept of Facade Skin according to Material

Facade skin plays a fundamental role not only as the aesthetic envelope of a building, but also as a 
mediator between interior and exterior environments. The choice of material determines its thermal 
performance, daylight control, acoustic insulation, structural durability, and architectural expression. 
Thus, selecting façade materials should be approached holistically, considering both performance 
criteria and design intent.

The bubble diagram illustrates the various factors that influence the selection of a curtain wall system. At 
the center is the curtain wall choice, which may include standard, custom, stick, unitized, batten, stop, 
SSG, or other systems. Surrounding this core are key considerations such as location, which is affected 
by seismic activity, wind, contraction, acoustics, and thermal performance, as well as broader weather 
and climate conditions. Another major factor is architectural design, which incorporates aesthetics, fire 
safety, and the support structure of the building. Cost and budget also play a crucial role, determined by 
design life, usage requirements, size, shape, and direct cost implications. Additionally, the schedule of 
the project is interconnected with these factors, influencing feasibility and implementation. Together, 
these elements form an interconnected framework that ensures the chosen curtain wall system 
balances performance, safety, aesthetics, budget, and environmental conditions.

Figure 3.6.2.1 Factors Influencing Curtain Wall System Selection
Source: Author, 2025
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Solar Control + Louvres 
+ Low-E glass   =  Minimize heat penetration from sunlight.
Daylighting   =  Glazing allows natural light to enter, reducing artificial lighting demand.
Thermal Comfort  =  Triple glass with Low-E and thermal break mullions cut heat transfer,
        improving indoor comfort.
Rain Protection   =  Louvres add a secondary shield against direct rain impact.

The sectional diagram illustrates the role of horizontal louvres in a curtain wall system with triple glass Low-
E. Positioned externally, the louvres intercept solar radiation at high sun angles, thereby reducing heat 
gain and glare while still allowing diffused daylight into the interior. This climate-responsive facade strategy 
enhances thermal and visual comfort while lowering cooling energy demand in tropical environments.

1. Horizontal Louvres
 •  Installed as external shading devices.
 •  To block direct sunlight before it strikes the glass surface.
 •  By intercepting solar rays, they reduce solar heat gain, glare, and cooling load.

2. Triple Glass Low-E coating
 •  Low-E (low-emissivity) coating reduces the transmission of infrared radiation, keeping interiors cooler.

3.Sun Path and Radiation (orange circle & dashed rays)
 •  The diagram shows the sun angle (high sun at midday).
 •  Dashed orange rays = sunlight blocked by the horizontal louvres.
 •  Diffused daylight passes through to the interior, creating comfortable lighting without excess heat.

Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropical regions where solar radiation is
        strong throughout the year.

Facade as Climate Skin  =  Louvres act as sunshades, blocking heat before it enters.
Energy Efficient  =  Reduces reliance on mechanical cooling (air conditioning).
Comfort    =  Enhances visual comfort by avoiding glare, while still admitting daylight.
Adaptation to Climate =  Especially effective in hot-humid tropical regions where solar radiation is
        strong throughout the year.

3.6.2 The concept of Facade Skin according to Material

Facade skin plays a fundamental role not only as the aesthetic envelope of a building, but also as a 
mediator between interior and exterior environments. The choice of material determines its thermal 
performance, daylight control, acoustic insulation, structural durability, and architectural expression. 
Thus, selecting façade materials should be approached holistically, considering both performance 
criteria and design intent.

1. Glass Panels (Light Blue) Represent the vision glass or spandrel glass panels of the curtain 
wall.Usually made of tempered, laminated, or insulated glass units (IGUs).Positioned on both sides of 
the mullion to form the transparent building envelope.
2. Aluminum Mullion (Gray, Backside Profile) The vertical structural frame (mullion) that carries the 
dead load and wind load of the glass.Made from extruded aluminum for strength, durability, and 
corrosion resistance.Attached back to the building’s primary structure (floor slab/beam).
3. Transom Connector / Bracket (Gray, Middle) The mechanical connector (shown in the middle) is 
used to fix the glazing support to the mullion.Typically secured with bolts or screws.Ensures stability of 
the glazing system while allowing for structural movement (thermal expansion, wind sway, and seismic 
tolerance).
4. Pressure Plate / Glass Retainer (Dark Gray) Runs vertically behind the glass.Serves as the clamp 
that holds the glass panel in place.Often paired with a gasket system to ensure airtightness and 
watertightness.
5. Cover Cap / Mullion Cap Typically snapped onto the pressure plate (not drawn here).Provides 
aesthetic finish (flat, rounded, or custom profiles).Conceals bolts and fasteners.

Figure 3.6.2.2 Building envelope scheme
Source: Author,2025

HORIZONTAL LOUVER

VERTICAL LOUVER

ALUMINIUM PERFORATED PANEL

GLULAM WOOD - (Glued Laminated Timber)

ACP - (Aluminium Composite Panel)

Material: Typically aluminum or other lightweight, durable metals.

Function: Controls solar heat gain by blocking direct sunlight, especially 
effective on east–west orientations. It allows daylight penetration while 
reducing glare, improving indoor comfort and lowering cooling loads.

Material: Perforated aluminum sheets.

Function: Works as a breathable skin that reduces solar radiation while still 
allowing airflow and filtered natural light. The perforation pattern can be 
designed for aesthetics as well as performance, giving a dynamic appearance 
to the facade.

Material: Composite of aluminum sheets with a polyethylene or mineral-filled 
core.

Function: Provides a sleek, modern finish with durability and weather 
resistance. It serves as a protective cladding layer, enhancing insulation while 
reducing maintenance. Its lightweight property makes it versatile for complex 
facade geometries.

Material: Aluminum or steel, sometimes combined with other materials.

Function: Primarily effective for north–south orientations, where controlling 
low-angle sunlight is critical. It also adds vertical rhythm and texture to the 
facade, contributing both to shading performance and architectural identity.

Material: Engineered timber created by laminating layers of wood.

Function: Introduces warmth and natural texture into the facade. Beyond 
aesthetics, it is a sustainable material with good structural performance and 
thermal properties. It softens the rigidity of metal and glass facades, creating 
balance and biophilic qualities.
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CLIMATE : SUN and WIND (suntools simulation) (CFD simulation wind) to 
analyze air circulation
LOCAL ENVIRONMENT : VEGETATION
PASSIVE DESIGN PRINCIPLE : ORIENTATION OF THE BUILDING
MATERIAL :
HUMAN BEHAVIOR : dimensi tinggi manusia, floor to ceiling,GRID 
STRUCTURE / PODIUM INSIDE (bentang kolom) 
REGULATION : BCR, KDB, KLB, PP 16 2021.
FACADE : 

27

4.1 Project Description
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4.1 Project Description

This chapter will focus on the development of
 the design technical drawing , Building on the
 concept of Safety and Security, this chapter
 explores the project’s protective strategies
 across two main scales: miso (building-level) and
 micro (unit and space-level). While the macro
 scale—addressing the broader urban and
 wartime context around the site—has been
 discussed earlier, the focus here shifts to the
 smaller, more immediate layers of protection
 that directly affect occupants’ safety and daily
 resilience. This includes the design of the site’s
 protective layout, the architectural and
 structural solutions within the building, and the
 zoning of secure and vulnerable areas to
 optimize both defense and usability. The chapter
 also outlines technical measures, spatial
 configurations, and infrastructure systems that
 together form an integrated safety network,
 ensuring the building operates effectively as
 both a residence and a refuge during crises.

This chapter will focus on the development of the design technical drawing, Building on 
the concept of Envelope and Energy Efficient. This chapter explores the project's 
strategies across two main scales: miso (building level) and micro (unit and space level). 
While the macros scale addressing the high used of energy on Building has been 
discussed earlier, the focus here shift to the smaller, more immediate layer of the energy 
efficient that directly affect energy consumption's, Thermal and visual discomfort, and 
negative environmental impact (CO2). The design includes of the architectural and 
system solution within the building. This chapters also outlines technical measures, 
spatial configurations, and infrastructure system that together form an efficient network, 
ensuring the building operates efficient and effectively as both residence and 
sustainable.



Facade Skin

3.6.1 The concept of Facade Skin according to Climate

Glulam wood, absorb the sun heat

3.6.2 The concept of Facade Skin according to Material

The second site sketch is selected based on its stronger alignment with passive design principles, 
particularly in optimizing natural ventilation, solar orientation, and functional zoning. In this layout, the main 
zone is oriented along the east west axis, minimizing excessive heat gain on the longer facades and 
allowing controlled daylight access. The drop-off zone is strategically placed on the shaded side of the site, 
ensuring thermal comfort and protection from afternoon heat. The yard and open green spaces are 
positioned to capture prevailing winds, enhancing cross-ventilation throughout the site. The parking zone 
is placed at the perimeter, reducing heat buildup near occupied areas and ensuring better airflow across 
the core zones. Compared to the first sketch, this alternative provides more effective zoning that supports 
thermal comfort, energy efficiency, and spatial clarity key goals of passive site design.

3.1.1 The Concept of Neighborhood according to Climate
3.1.2 The Concept of Neighborhood according to Regulation

3.2.1 The Concept of Site according to Climate
3.2.2 The Concept of Site according to Local Environment
3.2.3 The Concept of Site according to Passive Design Principle

3.3.1 The Concept of Building Mass according to Climate
3.3.2 The Concept of Building Mass according to Local Environment
3.3.3 The Concept of Building Mass according to Passive Design Principle

3.4.1 The Concept of Room according to Passive Design Principle
3.4.2 The Concept of Room according to Human Behavior

3.5.1 The Concept of Structure following the Climate
3.5.2 The Concept of Structure following the Passive Design Principle
3.5.3 The Concept of Structure following the Human Behavior

3.6.1 The Concept of Facade Skin according to Climate
3.6.2 The Concept of Facade Skin according to Material

3.7.1 The Concept of Material according to Climate
3.7.2 The Concept of Material according to Passive Design Principle

3.6.1 The Concept of Facade Skin according to Climate
3.6.2 The Concept of Facade Skin according to Material

3.7.1 The Concept of Material according to Climate
3.7.2 The Concept of Material according to Passive Design Principle
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Material

3.7.1 The concept of Material according to Climate

T

(sketsa site, site analisis + icon wind and sun)

3.7.2 The concept of Material according to Passive Design Principle

T
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on the selected site, the surrounding buildings are tall buildings, namely:

1 = PAX APARTMENT TOWER (250m)
2 = GRAND INDONESIA (230m)
3 = LE PARC RESIDENCE
4 = AUTOGRAPH TOWER (382,9m)
5 = OUB PLAZA (194,3m)
6 = BLU TOWER
7 = BCA TOWER (230m)

8 = THAMRIN RESIDENCE (150m)
9 = MANDARIN ORIENTAL JAKARTA (107m)
10 = BUNDARAN HI
11 = DEUTSCHE BANK BUILDING
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on the selected site, the surrounding buildings are tall buildings, namely:

1 = PAX APARTMENT TOWER (250m)
2 = GRAND INDONESIA (230m)
3 = LE PARC RESIDENCE
4 = AUTOGRAPH TOWER (382,9m)
5 = OUB PLAZA (194,3m)
6 = BLU TOWER
7 = BCA TOWER (230m)

The site plan integrates commercial, public, and office functions within a single complex through an efficient circulation system and inclusive 
accessibility, supported by a strategic drop-off area and disabled-friendly facilities. The spatial zoning is clearly organized, with retail functions placed 
on the south side, a public multipurpose atrium at the center, office spaces on the east, and educational facilities such as a library and bookstore on 
the west. Green open spaces surrounding the site act as buffers and provide shading, while the front plaza serves as a welcoming transition area. 
This composition creates a development that is not only functional for business but also inclusive, environmentally responsive, and supportive of 
community interaction.
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The basement plan is designed as the main parking area as well as the building’s service zone, featuring an efficient vehicle circulation system. With 
a capacity of 162 vehicles per floor, the entrance is positioned on the northeast side and the exit on the southwest side, forming a one-way loop 
pattern that ensures smoother vehicle movement without traffic conflicts. The parking area dominates the central to the right portion of the plan, while 
service and utility rooms such as the generator set, wastewater treatment plant (IPAL), electrical control room, transformer, water tanks, and 
mechanical–electrical rooms are located on the west side for easy maintenance access without disrupting parking functions.
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On the ground floor, there are two main building masses consisting of the podium connected to the 
apartment tower and the office tower. The building located on the west side serves as an anchor 
tenant, functioning as a retail space focused on furniture sales and as a public space. The podium 
building consists of six floors, functioning primarily as retail space.
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Above the ground floor, the second level features a connecting bridge that links the podium to the 
anchor tenant. This bridge functions as an effective access point, allowing users to move more 
efficiently between the two building masses.
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On the fifth floor, which serves as the podium rooftop, functions as an amenities area primarily dedicated to the apartment residents. This level 
accommodates various productive activities such as a gym, padel court, spa, playground, yoga space, and a sky garden.
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On the 6th and 7th floors of the apartment tower, 
the author designed a school dedicated to the 
residents, consisting of 16 classrooms on each 
floor.
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Mechanical Floor

Retail

Apartment

Education

Refugee Floor

Office

Aminities

Pondasi borepiled

Pondasi footplate

Retaining wall

Reinforced concrete slab 600mm

Mullion Frame 

Double tempered glass 12mm

Mullion Frame 

Double tempered glass 12mm

Main beam 1.000 x 0.600

Secondary beam 0.800 x 0.500

Coloumn 1.500 x 2.000

Reinforced concrete slab 300mm

Double tempered glass 12mm

Mullion Frame + 
Horizontal Louvre

Mullion Frame + 
Vertical Louvre
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AXONOMETRIC 
HORIZONTAL LOUVRE

SUN SHADING 
SCHEME

HORIZONTAL LOUVRE

Low E Triple Glass

Natural Silver Anodized 
Vertical Mullion

HORIZONTAL 
LOUVRE SECTION

Horizontal Louvre

Concrete Beam
0.800 x 0.500
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Low E Triple Glass

Natural Silver Anodized 
Vertical Mullion

VERTICAL LOUVRE 
SECTION

AXONOMETRIC 
VERTICAL LOUVRE

SUN SHADING 
SCHEME

VERTICAL LOUVRE

Vertical Louvre

Concrete Beam
0.800 x 0.500
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Structure

3.5.1 The concept of Structure according to Climate

about the wind, structure

3.5.2 The concept of Structure according to Passive Design Principle

3.5.3 The concept of Structure according to Human Behavior

Grid structure sistem, podium, bentang kolom, beam, pondasi, MEP 

3.1.1 The Concept of Neighborhood according to Climate
3.1.2 The Concept of Neighborhood according to Regulation

3.2.1 The Concept of Site according to Climate
3.2.2 The Concept of Site according to Local Environment
3.2.3 The Concept of Site according to Passive Design Principle

3.3.1 The Concept of Building Mass according to Climate
3.3.2 The Concept of Building Mass according to Local Environment
3.3.3 The Concept of Building Mass according to Passive Design Principle

3.4.1 The Concept of Room according to Passive Design Principle
3.4.2 The Concept of Room according to Human Behavior

3.5.1 The Concept of Structure following the Climate
3.5.2 The Concept of Structure following the Passive Design Principle
3.5.3 The Concept of Structure following the Human Behavior

3.6.1 The Concept of Facade Skin according to Climate
3.6.2 The Concept of Facade Skin according to Material

3.7.1 The Concept of Material according to Climate
3.7.2 The Concept of Material according to Passive Design Principle

CLIMATE : SUN and WIND (suntools simulation) (CFD simulation wind) to 
analyze air circulation
LOCAL ENVIRONMENT : VEGETATION
PASSIVE DESIGN PRINCIPLE : ORIENTATION OF THE BUILDING
MATERIAL :
HUMAN BEHAVIOR : dimensi tinggi manusia, floor to ceiling,GRID 
STRUCTURE / PODIUM INSIDE (bentang kolom) 
REGULATION : BCR, KDB, KLB, PP 16 2021.
FACADE : 

3.5.1 The Concept of Structure following the Climate
3.5.2 The Concept of Structure following the Passive Design Principle
3.5.3 The Concept of Structure following the Human Behavior

3.6.1 The Concept of Facade Skin according to Climate
3.6.2 The Concept of Facade Skin according to Material

3.7.1 The Concept of Material according to Climate
3.7.2 The Concept of Material according to Passive Design Principle
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Simulation

simulation 

The Computational Fluid Dynamics (CFD) simulation for PAX Tower Apartment was conducted to analyze airflow behavior around the building complex, which consists of a podium serving as a retail area, Tower 1 as a 
residential apartment, and Tower 2 as an office building. The primary objective of this analysis is to optimize the façade’s performance as part of an energy efficiency strategy through the utilization of natural ventilation, 
heat control, and improved thermal comfort. The simulation results reveal variations in wind velocity illustrated through a color gradient. Dark blue zones (0–0.4 m/s) indicate areas with very low or nearly stagnant wind 
speeds, typically located behind the building masses due to the wind shadow effect. Green to yellow zones (1–2 m/s) represent moderate wind speeds, generally found along building sides or within gaps between the 
towers. Meanwhile, red zones (>3 m/s) indicate areas with high wind speeds, occurring in open spaces without obstructions or on building façades directly exposed to prevailing winds.

The findings from this analysis have direct implications for façade design and outdoor space planning. Façade openings can be optimized in areas with moderate wind speeds to maximize natural ventilation without 
creating excessive indoor air pressure. Façades in stagnation zones require additional shading or screening elements to reduce heat gain from solar radiation. Amenities such as the sky garden, gym, and padel court are 
positioned on the podium rooftop in areas with moderate airflow to ensure user comfort. Furthermore, the wind tunnel effect between the two towers can be mitigated through adjusted opening orientations or the addition 
of wind-breaking elements.

Overall, the CFD simulation demonstrates that the mass configuration of PAX Tower Apartment significantly influences wind speed distribution and airflow patterns across the site. Integrating these findings into the 
design supports the concept of An Approach to Energy Efficient Through Façade, aimed at reducing dependence on mechanical cooling, enhancing thermal comfort, and creating a healthy, energy-efficient, and user-
friendly environment. Through this approach, PAX Tower Apartment serves not only as a visual landmark in the city but also as an example of sustainable façade design informed by scientific data.

Simulasi Computational Fluid Dynamics (CFD) pada PAX Tower Apartment dilakukan untuk memahami perilaku aliran udara di sekitar bangunan, yang terdiri dari podium sebagai area retail, Tower 1 sebagai hunian 
apartemen, dan Tower 2 sebagai gedung perkantoran. Tujuan utama analisis ini adalah mengoptimalkan kinerja fasad sebagai strategi efisiensi energi melalui pemanfaatan ventilasi alami, pengendalian panas, dan 
peningkatan kenyamanan termal. Hasil simulasi memperlihatkan variasi kecepatan angin yang digambarkan melalui gradasi warna. Zona biru gelap (0–0,4 m/s) menunjukkan area dengan kecepatan angin rendah atau 
hampir stagnan, biasanya terletak di belakang massa bangunan akibat efek bayangan angin (wind shadow). Zona hijau hingga kuning (1–2 m/s) mewakili kecepatan angin sedang, umumnya berada di sisi bangunan 
atau di celah antar massa. Sementara itu, warna merah (>3 m/s) menandakan area dengan kecepatan angin tinggi yang terjadi pada area terbuka tanpa penghalang atau di sisi bangunan yang langsung menerima arah 
datang angin.

Temuan dari analisis ini memiliki implikasi langsung terhadap desain fasad dan ruang terbuka. Bukaan fasad dapat dioptimalkan pada area dengan kecepatan angin sedang untuk memaksimalkan ventilasi alami tanpa 
menciptakan tekanan angin berlebih di dalam ruang. Fasad pada zona stagnasi memerlukan penambahan elemen shading atau screen untuk mengurangi beban panas akibat radiasi matahari. Fasilitas seperti sky 
garden, gym, dan padel court ditempatkan di area atap podium yang memiliki sirkulasi angin sedang untuk memastikan kenyamanan pengguna. Selain itu, efek wind tunnel di antara dua tower dapat dikendalikan melalui 
penyesuaian orientasi bukaan atau penambahan elemen peredam angin (wind breaker).

Secara keseluruhan, simulasi CFD membuktikan bahwa konfigurasi massa PAX Tower Apartment memberikan pengaruh signifikan terhadap distribusi kecepatan dan arah angin di tapak. Integrasi hasil analisis ini ke 
dalam desain mendukung konsep An Approach to Energy Efficient Through Facade, yang bertujuan mengurangi ketergantungan pada pendingin buatan, meningkatkan kenyamanan termal, serta menciptakan 
lingkungan yang sehat, hemat energi, dan ramah pengguna. Dengan pendekatan ini, PAX Tower Apartment tidak hanya berperan sebagai landmark visual di tengah kota, tetapi juga sebagai contoh penerapan desain 
fasad berkelanjutan yang berbasis pada data ilmiah.
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Supervisor
Prof, Noor Cholis Idham, ST., M.Arch., Ph.D., IAI

Notes:
• The proof for energy efficiency needs more elaboration and explorations.

Examiner 01
Johanita Anggia Rini, S.T., M.T., Ph.D

Notes:
• dilengkapi agar layak lulus.

Examiner 02
Ir. Hanif Budiman, M.T., Ph.D

Notes:
• The detail of facade techinally and systematically should be draw as a design approach for this case. 
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OTTV CALCULATION

The proof for energy efficiency needs more elaboration and explorations.

Based on the feedback above, the author will provide further evidence that this building can achieve 
energy efficiency through the calculation of the Overall Thermal Transfer Value (OTTV). OTTV is a 
widely recognized method used to evaluate the thermal performance of building envelopes, 
particularly in tropical climates such as Jakarta. By analyzing the heat transfer that occurs through 
external walls, windows, and glazing systems, OTTV provides a quantitative measure of how 
effectively the façade design reduces heat gain and, consequently, lowers cooling loads. This 
calculation not only demonstrates the role of passive design strategies such as the use of high-
performance glass and shading devices but also provides evidence that the building's façade 
contributes significantly to minimizing energy consumption. Therefore, the application of OTTV in this 
study serves as an objective tool to validate the building's energy-efficient performance and ensures 
that the design meets contemporary sustainability standards.

 OTTV calculations were performed on apartment buildings because they utilize artificial 
ventilation, as required by OTTV regulations. The PAX Tower Apartment design utilizes a building 
envelope. Curtain walls made of double-glazed glass are found on each side of the building, and 
louvres connected to the curtain walls provide shading and protection from direct sunlight. Aluminum 
louvers are also used around the building to block direct sunlight. A section of the material used can be 
seen in the following image:

On the facade of the apartment tower, the author used a curtain wall mullion frame and triple glazing as 
a strategy to minimize the building's OTTV value. Previously, the OTTV value was 40 W/m2.
After using the curtain wall mullion frame and triple glazing, the building's OTTV value became 32.3 
W/m2.

Table 6.2  Calculation of glass conduction
Source: Author,2025

Table 6.1  OTTV Caltulation
Source: Author,2025

Table 6.3  OTTV calculation recap
Source: Author,2025
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The detail of facade techinally and systematically should be draw as a design approach for this 
case.

Figure 6.1.2 Building envelope section (2)
Source: Author,2025
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Figure 6.1.1 Building envelope section (1)
Source: Author,2025

Figure 6.1.3 Building envelope scheme
Source: Author,2025

This detail illustrates a curtain wall system, specifically a stick or unitized curtain wall assembly that 
uses aluminum mullions and structural glazing. The glass panels, which may consist of tempered, 
laminated, or insulated glazing units, serve as the transparent envelope of the building. These panels 
are supported by vertical aluminum mullions that transfer both dead loads and wind loads to the main 
building structure, while also providing durability and resistance to corrosion. Mechanical brackets and 
connectors fix the glazing support to the mullions, ensuring stability while still allowing for structural 
movement due to thermal expansion, wind sway, or seismic forces. Pressure plates, combined with 
gaskets, securely hold the glass panels in place and provide airtight and watertight performance. 
Cover caps are often added to conceal fasteners and enhance the facade’s appearance. The gasket 
and sealant layers contribute further to weatherproofing, thermal insulation, and acoustic control. 
Overall, this curtain wall system functions as a non-load-bearing façade that enhances transparency 
and daylight penetration while maintaining structural safety, environmental protection, and 
architectural aesthetics.
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