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ABSTRACT 
As architects, we design for the present time with respecting the past and anticipating the future. The energy consumption is 
the main globe apprehension because it increases the greenhouses emissions. This paper presents one of the environmental 
manipulations of the building façade which plays a significant role of heat gain and loss since it is occupying a considerable 
area, which is exposed to the outside climate and has a potential to the heat exchange. The double skin façade operation, design 
factors, materiality, and the potential integration with other technologies is the main goal of this research. The proper design 
and operations of the double skin façade contribute on cooling and heating load in the building, which is most energy 
consumer in the building, and it is potential to generate energy.  
Keywords: Double Skin Façade, Integrated Technologies, Solar Panels, Solar Water heater, Solar Thermal Collectors, 
Solar Façade. 

1. INTRODUCTION 
The world needs to expedite the action to reduce the energy consumption which is treating our life and our next 
generations life quality. As the reports have shown, the building sector is the most threat for the planet environment 
since it is almost consuming the 48% from the total world energy consumption which is equivalent to nearly a quarter 
of the global CO2 emissions. However, we are lucky since the primary cause is the buildings which are easier than any 
reason to control and optimize it.  
Sustainable architecture is the ideal way to create honest and responsive buildings to their climate, which will frame the 
architecture to achieve the building goals in proper approach for their users, so the response to the climate condition 
with architecture features and components before any active mechanical systems such as building orientation, 
construction materials, fenestration, façade types, natural ventilation, and other effective methods and techniques. 
The double skin façade is one of most effective sustainable approach since it deals with heating or cooling issues 
naturally or mechanically or both. The double skin façade (DSF) is a part of the building envelope which is build of 
double transparent glass layers, and they are unattached by air corridor. The DSF is considered as active façade system 
which implements mechanical equipment like fans and heat exchanger, and also it is a passive design strategy since it 
is utilizing natural ventilation, solar energy, and daylighting. The DSF is could be a hybrid system since it incorporates 
mechanical energy in addition to the natural and renewable energy resources. The essential benefits and advantages of 
the DSF which include; reduce heating demand, providing views, control solar gain, thermal, insulation, enhanced 
security, allowing natural ventilation, serves as pollution barrier, reduced artificial lightning, Increased building 
lifespan, improve occupants comfort, providing emergency egress, acoustic protection, etc. 

2. RESEARCH PROBLEM 
The confusion between the double skin façade component and operation modes led to inefficient double-skin façade 
design due to the system's verity and complexity as well as the factors that impact the system performance. Many 
people in the building and construction sector call the screen shading a double skin façade, resulting in the actual 
system's negligence. 

3. RESEARCH OBJECTIVES  
This paper illustrates the double-skin façade components, design strategies, and operation modes to assist practitioners 
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to design a functional and efficient system. This research highlights the double-skin façade potential integration with 
other sustainable systems that enhances the opportunity to achieve a more sustainable environment. 

4. CONCEPT AND FUNCTIONALITY OF THE DOUBLE SKIN FAÇADE 
According to Gracia et al. The primary factors that promote air movement in the double skin façade are first the wind 
moving around the building, second the pressure difference because of the thermal saturation that occurs in the cavity. 
Third, the phenomenon of the thermal updraft due to the air density differentiation between the warm air inside the 
cavity and the cool air outside the. The air inside the cavity has been heated by the solar radiation. [Figure 1.] [4] 

 
 

5. DOUBLE SKIN FAÇADE COMPONENTS  

5.1 Exterior and Interior Glazing 
- Exterior Glazing protects against the weather. It is usually a single layer of heat- reinforced safety glass or laminated 
safety glass, or high-reflective flint glass. The spectrally selective glazing is very optimal since it admits daylight but 
prevents the transmission of solar heat as much as it can. 
- Interior Wall is a thermal-insulating single or double pane glass which can have a Low emittance coating to reduce 
radiative heat gain. This layer is different of the outer layer in term of the insulation to reduce the heat transfer from 
the area between the layers to the interior spaces. In addition, the interior layer may have any operable fenestration. 

Figure 2. Exterior and Interior Glazing Component of the DSF (by Alumgostar, 2015) 

5.2 Cavity  
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The cavity is the air that is between the exterior and interior glazing and could be divided or undivided space. It is 

between 5 to 50 inches in width. 
 

Figure 3. DSF Cavity (by ItalWindows, 2016) 

5.3 Shading devices 
They Could be blinds, roller shades, louvre systems, motorized openings, or fans, are placed in the cavity. They can be 
any materials that are appropriate with the skin functionality such as glass, wood, aluminum profiles, fabric covering, 

etc… The operation of these devices could be manual or automatic. 
 

Figure 4. The Cambridge Public Library's double-skin facade has horizontal louvers and laminated-glass visors to 
mitigate direct solar penetration. (by William Rawn Associates, Architects, Inc, 2009) 

5.4 Openings 
Openings in the external and internal skin which facilitate the air flow in the DSF cavity and the ventilation in interior 

spaces. 
Figure 5. The operable windows in first floor of the library. (by William Rawn Associates, Architects, Inc, 2009) 
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6. CAVITY OPERATIONS 
There are many ways to operate the DSF depend on the climate condition and the cavity types.    

6.1 Creating an internal air curtain 
The air in the cavity comes through opening in the adjacent spaces, then returns to the spaces through other 
opening. It helps to heat the air by making it pass through the cavity and expose to the sun radiation and to 
benefit from the greenhouse effect, then returns it to space. 

6.2 Creating an external air curtain 
The air introduces from environments to the bottom of the cavity, and it is going through the cavity, then 
exhausted from the top without interacting with the building’s ventilation system. It enhances the thermal 
insulation for the building by creating an air loop to prevent the hot air to be adjacent the building envelops. 

6.3 Creating air supply 
The air from the environment in supplying the cavity, then from the cavity to the adjacent spaces. It assists to 
heat the air that comes from the environment by making it pass through the cavity and expose to the sun 
radiation and to benefit from the greenhouse effect, then returns it to space. 

6.4 Creating air exhaust 
The air in the cavity in the exhausted air from the spaces, then from the cavity to the environment. It enhances 
the thermal conditions for the building by letting the cool air escapes through opening in the adjacent spaces, 
then the air will be heated by the direct solar radiation and the greenhouse effect.  

6.5 Creating static air buffer 
The air in the cavity is lacked no new air introduced, and no air escape. It will improve the thermal conditions 
for the building by creating hot buffer zone between the environment and building. 

 
Figure 6. Concepts of air flow in DSF (by Haase, 2007) 

 

6.6 Cavity Ventilation Types  
1- Manual  
2- Mechanical  
3- Hybrid 
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Figure 7. The ventilation modes of the DSF. (by Building Science Corporation, 2020) 

7. DESIGN STRATEGIES OF DSFS 

7.1 Box Window Façade 
Has the cavity between the inner and exterior layers divided horizontally and vertically, on a room-by-room or a single 
window. In this case, the windows on the inner layer can be operable to allow for natural ventilation. 

 
Figure 8. Box Cavity (by Knaack, et al. 2007) 

7.2 Corridor Façade  
Divides the space between skins at each floor level an along the horizontal length. The air-intake inlet and extract 
outlet in the external façade layer should be located close to the floor and the ceiling. In this case, since all rooms in the 
floor which situated in the double skin façade, are linked in one air channel, so the issue of sound transmission through 
the channel should be concerned to avoid sound transmission from room to room. 

 
Figure 9. Corridor Façade (by Knaack, et al. 2007) 

7.3 Shaft box window façade 
Has the cavity between the inner and exterior layers divided vertically to create a vertical shaft that extends on the 
entire façade to originate Stack effect. Since it is along the shaft, there is an extreme possibility for air noise, so slight 
openings are required to prevent that.   



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 9, Issue 7, July 2020              ISSN 2319 - 4847 
 

Volume 9, Issue 7, July 2020                                                                                                          Page  127 
 
 
 
 
 

 
Figure 10. Shaft box window façade (by Knaack, et al. 2007) 

7.4 Multi  storey façade 
It has the cavity between the inner and exterior layers expand horizontally and vertically on the entire façade. The 
ventilation in this type of façade occurs through large openings near the ground floor and the roof. The slight noise 
opening might be needed if there is high noise on some floor level. 

 
Figure 11. Multi  storey façade (by Knaack, et al. 2007) 

8. THE IMPACTS ON THE DOUBLE SKIN FAÇADE  

8.1 Façade Orientation 
The double skin façade is feasible in the west, east, and south façade orientation, but it is more appropriate and valuable 
in south façade since it exposes to direct sun radiation all long daytime which gives opportunities to advantage from the 
system in summer and winter seasons. Moreover, the shading devices are advantageous, and they are so reasonable in 
term of demission since the sun is usually in a high position in summer. Also, it is easy to achieve full shade to the 
opening because the sun is high in the sky. 
 

 
Figure 12. Diagram of the sun movement of south façade in Tucson, Arizona (by House Energy Doctor, Dr. Chalfoun) 
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8.2 Shading Devices: 
The shading devices are protection from the direct sun radiation and heat gain. They can be implemented inside the 
cavity or on the exterior surface of the cavity. In double skin façade system, the shading devices will optimize the result 
since they will protect the building from the cruel solar radiation, but the cavity is still heated which will let it work and 
gives the updraft chimney effect.  
Research has been published in Building and Environment Journal vol. by (Baldinelli 2008) analyzed a double skin 
façade in central Italy which is considered a warm climate. The study was a comparison between three skin 
configurations which are the first is skin with movable shading devices, second glazed wall, and the third is an opaque 
wall. As a result, the author found that the first configuration showed a considerable improvement on the building 
energy performance in all seasons. 

8.3 Glazing Types: 
The glazing types is a significate factor that is capable of enhancing the system or destroying it. For the outer glazing 
layer, the single pane glass in preferable since it allows a massive amount of the direct solar radiation to penetrate to 
the cavity that works better when it is heated. For the internal layer, the double or triple pane with low emissivity coat, 
and the thermal break is appropriate because it will minimize the heat transfer to the interior spaces by reducing the 
heat conduction, convection, and the direct solar transmittance.  
 

8.3.1  Type and performance of Glass 
Every type of glass and construction assembly has a different performance and features which impact the general 
building performance, and the double skin façade functionality, thus each kind of glass is appropriate for particular 
climate and sustainable aims. 

 
Figure 13. Glazing type variation of energy saving. (by Barbosa, Sabrina, and Kenneth) 

8.3.2Clear Glass  

                                               
 

Figure 15. Clear Double Glazing (by Signa System, Inc, 2013) 
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8.3.3 Tinted Glazing 

                               
Figure 16. Double Glazing with bronze tinted glass on  Figure 17. Double Glazing with high performance tint glass 
 the outside layer (by Signa System, Inc, 2013)                   on the outside layer (by Signa System, Inc, 2013) 

8.3.4 Low-E Coatings 
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