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ABSTRACT  

 

The structure facade is the main visible element of a structure, acting as a boundary between the interior 

and external terrain. The research paper will give significant information regarding the current trends in 

structure facades with respect to the facade materials. The facade works as an interface between the living 

spaces and the external climate, impacting comfort and energy effectiveness. There's a large number of 

diversions which can be seen in the treatment. Started with the use of gravestones, bricks, and slush in the 

early I8th century has now led to the invention of newer accoutrements similar aluminum cladding panels, 

glass, Bobby and brass homestretches, ETFE etc. These newer materials aren't only strong and durable, but 

are also easy to manufacture on large scale and easy to transport on to the construction point. The trends in 

the facade are ever changing and substantially depend on to the construction technology, architectural design 

and vacuity of material in the request. The facades are the first aesthetic point of a structure that distinguishes 

one structure from another. Facades have always been a vital part of structure design. Façade have a veritably 

deep impact on to the minds of the observers as well as the end users of a particular structures.  
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Introduction  

The structure surface or facade is the most pivotal part of structure design. The facade not only acts as 

an external covering or envelope of the structures, but also gives a specific identity to it. The exploration 

includes study of facades with respect to the architectural character, accoutrements used, face homestretches 

etc. piecemeal from the facade design, colorful other aspects similar as the material selection and face 

homestretches have a veritably deep impact on to the people’s minds. Facades have always been an element 

of trial and expression since the history. The progress in technology and advancement in construction process 

has led to invention of multitudinous new facade accoutrements in the request. These newer accoutrements 

aren't only strong and durable but also have the capability to handle strong wind pets and are much easy to 

install due to their light weight structure. Facades are the most important structure element from both the 

druggies and the mastermind's point of view. They're the most delicate to design too since the perception of 

iconic and technologically advanced facades is changing constantly. Contrivers are probing and experimenting 

with new and complex facade forms and patterns. The glass aluminium facades are records now as we see a 

lot newer accoutrements in the request similar as rusted iron panels, zinc, bobby and sword, indeed high- 

pressure laminates. The commanding- edge technologies play a pivotal part in terms of sustainability and 

functional cost- effectiveness. Truly successful facades do far further than simply projecting an iconic image, 

they play a vital part in driving or transubstantiating structure performance, engaging with the external terrain, 

significantly enhancing continuity and reducing energy consumption. The facade is one of the most significant 

contributors to the energy conservation and comfort parameters of any structure. Strategies and technologies 

that allow us to maintain our satisfaction with the interior terrain while consuming smaller of coffers have 

always been the major objects for contemporary façade design. A well- designed façade can effectively control 

the physical environmental factors similar as heat, light and sound, therefore ameliorate the inhabitant comfort 

within a structure. The position and climate are pivotal factors in opting applicable façade accoutrements and 

deciding on the design strategies for sustainable facades. The colorful approaches for designing sustainable 

facades for the future, which are high performing, comfortable, safe, at the same time aesthetic. It also 
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discusses arising façade technologies, and advanced, smart accoutrements for facades, describing their parcels 

and operations. A new pattern of facades has surfaced which interact with the external terrain by the integration 

of new accoutrements and technologies. 

Evolution in Façade Technologies and Material    

Facade methodology has always remained complimentary to the structural systems along with other 

factors like climate and aesthetical preferences. With the commencement of framed structures, precast and 

prefabricated facades came into the request. The same factors are going to define the unborn facades. The 

material choice and the combination would decide creative character of the facades- sword, aluminium, zinc, 

pipe, gravestone, extruded resin, ETFE and so on, the list is endless. Aluminium and glass facade conception 

is now changing and a lot of ceramic, cotton sword, gravestone, thin gravestone cladding and other new 

accoutrements are being used on facades. The material palate that's available is so wide- from high pressure 

laminate to solid aluminium core; there is aluminium antipode on which one can bury just 2- 3 mm gravestone 

rather of using 20- 25 or 40- 45 mm gravestone depending upon what kind of gravestone it is." We're using 

lower gravestone, putting lower weight on the structure. With these recent R&D in facade technology, a lot of 

this material firstly started off in aviation and in vehicle manufacturing and now they're making their way into 

facade engineering". moment one can get further and further robust tackle from the stylish companies each 

over Europe, China and India that can take fresh weight to get colourful types of window systems that are 

automatically or manually operated. Kinetic facades are dynamic and ever- changing, rather than static. 

Building skin rudiments can be programmed to respond to climatic factors, impacting energy effectiveness or 

solar heat, or for aesthetic reasons, similar as an art installation. The Al Bahr Towers in Abu Dhabi uses a 

computer- controlled facade made of marquee- suchlike panels which open and close in response to the sun's 

the wind movement to achieve optimal shading and light. While there are many factors which require 

consideration in building facade, one of the most affecting one is - Choosing the right material. Also, the 

decision on the right facade material needs to be made after considering a range of factors like: 
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• Water-resistant 

• Energy efficiency 

• Aesthetics and texture 

• Eco-friendly 

• Durability 

• Cost 

 

 

Façade Technology for the Future: 

Catering to the demands of an ever-expanding industry and innovative designers, the presentation 

shifts in its last segment to sensitising on the future technologies in Building Facades which will provide 

better efficiency, aesthetics and commercial value to the developments addressing a wider spectrum of 

issues covering the following: 

 

Facades generating Power - Photovoltaic Glass Unit (PGU) 
                                                                                         Building integrated photovoltaics captures the solar 

radiations and turn it into energy. A high level of energy generation (up to 12 percent efficiency) can be 

generated through Photovoltaic Glass unit. The advantage of this technology is that it is allowing the usage of 

fenestration part of the building as PGU's provides transparency to the human eye up to 70 per cent. 

                  

 

Thermally Dynamic Facades - Phase Change Materials (PCM) 

                                                                                     Facade, which response in accordance with 

the variations in outdoor conditions. Thermally dynamic facades use phase change material wherein a 

layer of salt crystals captures the heat radiated by the sun  and releases it back to the environment during 
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non-operational hours. The thickness of conventional materials used in buildings is much more than the 

equivalent heat capacity of a one-centimetre-thick PCM. 

                            

Biomimicry in Facades - Living Buildings 

Just like the surface of a leaf, the 'skin' of future buildings may react to external stimuli, opening, 

closing and breathing throughout the day through a system of 'cellular' openings that allow light, air and 

water in the apartments contained within. 

                

Facades Enhancing Outdoor Environment - Microclimate Impact 

                        Growing vegetation on the facade can potentially create a positive microclimate 

around the built form. A microclimate is a local atmospheric zone where the climate differs from the 

surrounding area. The studies accounts that a reduction of approx. 2•c can be achieved by using green 
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vegetation around building’s compared to the surrounding ambient in composite climates like Delhi. 

 

 

Facades Enhancing Indoor Environment- Growing Fresh Air 

Most developing countries have high pollution levels and as a result the indoor environment can 

be even more polluted. Drawing ventilation air through a green facade or a greenhouse offers a potential 

to counter the toxins, VOC's, microbial infections, etc. in an air-conditioned building. 

                         

Facade Addressing Fuel Crises - Building Powered by Algae 

A classic example of this technology is BIQ building algae panels generating power where the 

algae is grown on facade and burned to provide an alternate energy source. 
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Facades Addressing Food Crises - Hydroponics 

The idea that fruits and vegetables can grow with water, light and nutrients are the basis of 

hydroponic: one of the innovative systems of making the building self-sustaining. There have been other 

numerous advantages of this system as well. A reduction is seen in street level concentrations up to 40 

per cent for N02 and 60 per cent of particulate matter. They potentially contribute to an increase in 

biodiversity in urban areas by providing a habitat for birds, etc. The most important aspect is their 

"rejuvenating effect" on the living creatures around as they contribute in softening of the urban landscape 

and allowing buildings to seem more 'natural' and pleasing for the people. 

                      

Energy efficiency remains a primary challenge in today's commercial construction industry. How 

important are energy efficiency gains from a building envelope is a topic that is gaining momentum 

amongst industry leading architects and design firms. In order to address a few paramount issues in the 

industry, with ever increasing pressure for the dual objectives of higher performance and improved 

payback calculation to stakeholders, innovative trends and forces shaping the future of building skin 

contain the answer of many unfolded domains. 

 

Moment, we need a lot further than just the traditional gravestone, a glass, and aluminium composite panels 

for the structure facades. We need new products keeping the Indian climate, dust, moisture, and low 

maintenance in mind. There is an advent of products available similar as high-pressure laminates, acrylic, 

zinc, copper and steel. still, these materials are still in the experimental stage and not recommended by 

numerous Engineers in our climatic conditions. 
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Technological Advancement of Façade Materials 

 

Self-Cleaning Glass: The self-cleaning coating on glass is divided into two categories i.e. hydrophobic and 

hydrophilic. These two types of coating both clean themselves through the action of water, the former by 

rolling droplets and the latter by sheeting water that carries away dirt. elf-cleaning glass consist of a thin layer 

of photo-catalysts on its surface, which are compounds that accelerate a chemical reaction using the UV bands 

of sunlight. The self-cleaning process of glass happens in two stages: The photo-catalyst stage when the glass 

is exposed to light, it breaks down the organic dirt particles and the hydrophilic stage when the rain washes 

the loose particles from the glass. This reduces the maintenance costs of the building and helps keep the glass 

clean.  
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Figure : shows The Elbphilharmonie Concert Hall with self-cleaning glass, Hamburg, Germany. 

 

Electro-Chromatic Glass: They consist of an extra layer of film, which changes its opacity when 

applied with an electrical voltage. The transparent electro-chromatic glass can change into a tinted glass when 

applied with electricity and vice versa, with the ability to remain in that state unless applied with electricity 

again the solar heat gain reduces when the glass is tinted and it increases when it becomes clear. Therefore, it 

can be used according to the changing climate. It provides good shading to the building and can reduce the 

overall energy consumption of the building. The regulation of electrochromic panels is through a computer 

system according to changes of some internal parameters such as temperature, light, but also the external 

temperature, solar radiation, presence of people or machines in operation. The activation time of the system is 

around 30 minutes, while the deactivation is around 45 minutes.                      

     

            Details of functioning of Electro-chromatic glass             Facade of Stadt Sparkasse Headquarters in Dresden, Germany. 
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LED Facades: LED facades help create a vibrant and beautiful visual quality to the building . LED‘s are 

perfect for outdoor application as they are weather resistant. With a life of 50,000 hours, they can reduce 

energy and maintenance costs. The compact design allows them to be installed very close to the facade, saving 

energy and light emissions. The Agbar Tower has 4,500 LED‘S that can be operated as computer controlled 

pixels, that creates moving images on the tower envelope, with as much control as the LED screen on the 

laptop 

                                                               

Figure : The Agbar Tower by Jean Nouvel in Barcelona 

 

 

          

Fritted Glass: Fritted glass has computer-controlled patterns printed on the surface. Fritted glass has 

application ranging from reducing solar gain; avoid glare; or simply creating a pattern, also, giving better 

safety and privacy. The Ryerson University student Centre at Toronto, Canada is a light, transparent designed 

to be energy- efficient and is an excellent example for its use of fritted glass making it resemble an ice crystal. 

It has a high-performance facade which is triple glazed, low e-coated, fritted, and shingled. 
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Figure Shows Fritted glass on the facade of Ryerson University Student Centre, Toronto, Canada 

Composite Metal: Aluminium Composite Material (ACM) - ACM is widely known as the exterior cladding 

of choice on multi storey buildings because of its ability to provide complex architectural features and superior 

weatherproofing. It is also used for column covers, entrances, canopies and other critical design elements. 

ACM panels can be used in both Rain screen and barrier wall systems and also provide LEED certification 

value as a sustainable material. ACM panels are used widely for both new and retrofit construction, and can 

be field installed or as a component in prefabricated panels to provide a clean high-tech look .      

        Figure Shows Composite Aluminium Panels on DMRC Metro Bhawan, 

 New Delhi, India 

Building Integrated Photovoltaics (BIPV): Building Integrated Photovoltaics are photovoltaic materials 

used on the building envelop such as the roofs, skylights and facades of tall buildings to generate energy. The 

solar photovoltaic panel is integrated into the building fabric rather than a ‘tack-on’ addition and the PV panel 

replaces conventional building cladding materials but with the added benefit of producing renewable 

electricity. PV panels can be easily integrated onto the facades or placed on the roofs. hey can be fixed systems 

or active systems. Old buildings can be retrofitted with PV panels to give them a more appealing look. 
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Figure Shows BIPV facade on the New Town hall in Freiburg in Breisgau, Germany 

Stainless Steel Panels: Stainless steel is used in all aspects of architecture, building and construction. While 

it has been used in this industry since the 1920’s and is not a new material, the use of stainless-steel use and 

range of applications has been growing. Stainless steel is both aesthetic and functional, such as curtain wall 

and roofing. This material has been garnering plenty of attention for both aesthetic and functional for 

architectural curtain wall and fabric made of stainless steel.  

 

Figure Shows Stainless Steel cladding on the facade of Walt Disney Concert Hall, Los Angeles, USA 

Terracotta: The terracotta has been used in building construction, mostly as roof and floor tiles, since 

centuries. Terracotta now provides a premier architectural option used in Rain screen and ventilated exterior 

wall construction. Terracotta is available in varied profile shapes and earth tone colours, glazed or unglazed, 

to provide an architecturally appealing, energy-efficient building. Terracotta is a 100% natural material, made 

from clay and sand, is non-combustible and provides LEED certification value as a sustainable material. 

Terracotta, with its colours stabilized under a glazed finish, has an eternal durability. Terracotta is not only 
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natural, but it also possesses incredible insulant properties that seal warmth or coolness inside buildings for 

longer. This reduces overall energy consumption, which is more than desirable nowadays.  

 

Figure Shows Terracotta Tiles on the facade of Bund House office complex, Shanghai, China 

 

Conclusion 

Facade trends are ever-evolving and rarely persist for an extended period of time. The climate, 

available materials, architectural design, construction technology, and other factors have a significant impact 

on the facades. When designing and selecting materials for a high-rise building facade, these factors are 

crucial.  Even though there are more recent materials on the market, older ones are still used for some projects. 

As a result, a facade material's overall lifespan is longer. The heavier and longer construction times of the 

older facade materials were the primary reasons for their change. The most recent materials on the market are 

lightweight and simple to install, even at higher elevations. Additionally, transporting these materials to the 

construction site and producing them on a large scale is simple. These benefit lead to an unexpected increment 

m the interest for the fresher materials. In the past, a facade's primary purpose was to demonstrate a building's 

or kingdom's power.  However, times have changed recently. Now, the facades are more than just a power 

symbol; they are also a way to strategically and sustainably design climate comfort. In controlling the 

temperature, not only does the design of the facade matter, but so does the material used for the facade. 
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Choosing a legitimate material for any skyscraper veneer has been thought about nowadays since the planning 

stage. It is exceptionally fundamental for the plan groups to now change there approach towards exterior plan. 

There are still a lot of businesses that don't keep up with the latest developments in facade design. The 

architects and planners need to be shown the new range of materials for facades that are on the market. 
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