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ABSTRACT 

                        In the rapid development of urbanization, along with the trend of globalization, 

the architecture and landscape have been affected by the arbitrary and westernized style. The loss 

of historical sense and blind imitation led to the decline of the regional cultural elements of the 

city. Traditional courtyard-space design is an expression of regional and national spatial models, 

it also means to awaken and nurture memories of history and culture, so it ought to have its 

attention in modern architecture. Traditional courtyard-space functions as a kind of space 

organization, strengthen the building penetration of indoor and outdoor atmosphere. It 

accumulates in the aesthetic perception of life experience from generation to generation, to some 

extent, to meet the aesthetic demands of people, which resonated with people. Its unique cultural 

value should be inherited and developed in modern architecture. 

                      The essence of good architectural design is to achieve not only the visual aesthetics 

and functional fulfilment but more importantly human comfort in the buildings. An internal 

courtyard in the buildings of tropical climate has significant effects on the thermal performance 

of indoor spaces especially the adjacent areas. As an open space within a building, a courtyard is 

a design element in most of the vernacular buildings and was originally used in the 

Mediterranean, Middle Eastern, and Tropical regions. The courtyards may be classified 

concerning size, height, depth, typology, and several planes making an enclosure. The size of the 

courtyard is defined based on the proportional area over which a courtyard extends. The height 

of any open space or courtyard within a residential unit defines its spatial character and use. 

Courtyards play a major role in guiding the sun and wind movements in the buildings. The 

quantity of wind and sunlight required its quantity, till what time… can be calculated by 

knowing the exact volume of a 

courtyard. The courtyards were and 

will be sources for social and cultural 

integration.                      

 

 

 

 

 

 

 

                                                                                       fig 1. graphical representation of courtyard                                             

source: seven courtyards by David kohn architect 
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INTRODUCTION 

 

“BREATH” space, in architecture, refers to the transition spaces which are connecting spaces 

between two confined spaces. It is a space of experience between the inner and the outer worlds; 

an intermediate or a third space. Transition space provides an opportunity for a person to interact 

and create a space that re-engages the person in that space or through that space, with some 

interruptions or pauses. Designing of internal spaces with openings, big or small which is also 

called courtyards. The ‘courtyard’ typology has existed for thousands of years in our country and 

can be traced back to the Indus valley civilization. Traditionally used as central space between 

houses/rooms owned by individual families, courtyard served as the focal point of a settlement 

and strengthened interior relationships while keeping the outside separate; it served as a 

protective barrier against the climate, enemies, animal and so encouraged social interaction and 

became an important interface for all communal activities. a comfortable and cool place for 

sleeping during the hot summers, a safe area for the children to play, a source of day light and 

natural ventilation for the surrounding rooms and a circulation core of the house linking all the 

spaces in a controlled manner. Despite all these advantages, the courtyard house has been 

neglected and ignored in the development of contemporary housing projects in the Indian-

subcontinent. Observing newer construction today, this typology has faded away in most of our 

country’s metropolitan/developing cities and only gives a vague notion of its origin. Change in 

social, climatic and cultural patterns have all contributed to the above-mentioned statement. 

Moreover, the change in family structure, housing policies, reorientation of the house to the 

street and the individualization of rooms has made the introduction of a courtyard space a 

difficult task. The relevance of the courtyard typology in contemporary times and ends with the 

conclusion that the courtyard house remains an appropriate built form, not only for the climatic 

conditions of hot-arid regions but also for Indian Culture. It could still fulfil the requirements of 

contemporary lifestyles, if redefined and considered in the light of technological and socio-

economic changes. Architects could usefully redefine aspects of the courtyard, such as the 

degree of enclosure, spatial configuration, façade proportions, architectural details, materials and 

so on, in order to modernize the typology.  
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2.1 Background study 

2.1.1 TIMELINE OF COURTYARD 

(https://senacatal.wordpress.com/2015/12/31/timeline-of-courtyard/)  

In 6400-6000 BC, in the Neolithic Yarmukian site, the houses consist of a central courtyard surrounded by 

several small rooms. After some time, in Skara Brae, people started to separate to their houses which 

stands on the far side of a paved open-air courtyard. Unlike the central courtyard in the settlement, it 

provided a private life inside the house. Among the Mesopotamian architectural accomplishments are the 

courtyard house was an important development. The house has an open courtyard which provided a 

cooling effect by creating convention currents. It was thought that the courtyard was the primary 

organizing feature of the house, all the rooms opened to it. When looking at the ancient city of Ur, it is 

seen that it had a particular order and all of the houses and palaces etc. which had courtyard system. 

 In the Egyptian architecture, we can see the courtyard style in the temples. We generally use the term 

courtyard to refer to such an area, reserving the word atrium to describe a glass- covered courtyard. This 

courtyard also has a central pool used to collect rainwater. When looking at the classical houses, majority 

of them opened at one side onto a small courtyard which enable light and fresh air. Larger houses have 

peristyle courtyard at the centre, with the rooms arranged around it. Its main feature was the central 

courtyard. When coming to the medieval age, the style of courtyard houses in the middle east reflect the 

nomadic influences of the region. 

In the Romanesque architecture which combining features of ancient Roman and Byzantine and buildings 

and other local traditions used central courtyard in the monastery and cathedrals. They were 

enclosed, arched courtyard connecting the different buildings that made up the complex, and serving 

space for retreat and meditation, and for performing ablutions. Undoubtedly, courtyard style developed 

and used in Islamic architecture. Islamic architecture is the heart of the courtyard. 

Undoubtedly, courtyard style developed and used in Islamic architecture. Islamic architecture is the heart 

of the courtyard. It was used in many mosques, madrasah, caravanserais, baths and palaces. in Medina in 

modern-day Saudi Arabia, was a typical 7th-century Arabian style house, with a large courtyard 

surrounded by long rooms supported by columns. This style of mosque came to be known as a hypostyle 

mosque, meaning ‘courtyard with many columns’ the courtyard called ‘sahn’ in the Islamic 

architecture. The layout is arranged around a large open courtyard. The courtyard was used for the 

transition between iwan mosques. 
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FIG 2: TIMEINE OF COURYARD EVOLUTION    SOURCE: Author 

A new residential typology started spreading in British India, ‘the Bungalow’. According to Desai «A 

bungalow is free-standing, ‘courtyard-less’, ‘outward-facing’, one- or two-storeyed ‘European-style’ 

building. The bungalow typology was the opposite of the Courtyard typology present in traditional Indian 

homes. The compound was an extension of the bungalow’s internal space, an outdoor room, fulfilling a 

multiplicity of social, political, cultural, and I psychological needs. Here, the compound served as the 

traditional courtyard. By the 19th century, most Indian families adjusted and embraced the bungalow as a 

new form of residence, however, they continued to live their daily lives according to local traditions as 

social changes were slower and more challenging. 

 

This resulted in a new typology that combined the bungalow and the traditional courtyard house. New 

Indian residences displayed neo-classical facades and strong European influences in their visual character 

but were planned as twin- or multiple-courtyard houses which addressed the need for gender segregation 

and strict social hierarchy in Indian joint families. Before the end of British Raj in 1947, India had already 

entered into the new era of modernism, but at that time any Western thought and practice introduced or 

followed by the British were seen as «modern». This was because India had no uniform independent 

architectural movement in the early 20th century. 

 

Ideas influenced by the Bauhaus School of Architecture and Le Corbusier brought to India were 

considered and known as ‘modern’. The later Art Deco movement, influenced by both regional and exotic 

motifs, was also categorized under modern architecture. With strong visionaries like Rabindranath Tagore 

and Jawaharlal Lal Nehru modernism in India was more like an overall approach to life. Due to this, the 

traditional multi-functional courtyard served no unique purpose in residences. By the 1960s and 

1970s, the bungalow in its new guise had become the modern house inhabited by many middle-class 

families. While it was still located in a walled compound it was very different in appearance and layout to 

the British Bungalows in India. 
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2.1.2 HISTORY AND EVOLUTION 

2.1.2 WORLD WIDE STUDY OF COURTYARD 

OBJECTIVES: 

To study the evolution of courtyard, changes took place in architecture courtyard build form. 

Analysis of traditional courtyard practices in world as well as in India and their current prevalence. 

2.1.2.1 PIT HOUSES, CHINA 

 

In this documentary Yun Shirang, pit home researcher was talked about the Chinese believe system of 

building a dwelling with central courtyard, they are believed to be the inspiration for much of china’s 

classic architecture. square pit homes are made by digging a square pit in the earth. tunnels are then dug 

into the walls to forms rooms. Which are warm in winter as well as cool in summer. I was perplexed by 

the wide usage of pit houses amongst the various Ancient Chinese cultures. pit houses seemed to be much 

more prolific in ancient China. Surely one of the benefits of a pit house (better insulation from the 

elements) would be something equally liked by the peoples of other ancient states. pit houses were the 

common structures alongside vast amounts of storage pits (although by the Yangshao culture there exists 

evidence of above ground houses). the ancient Chinese tended to situate themselves alongside the various 

rivers that flow throughout China. I also ponder whether it was not just the environment temperatures and 

weather concerns that prompted such wide spread use of pit houses, but also the terrain. Certainly, the 

cold and harsh environment of North China, for example, would prompt the ancient Chinese living there 

to seek warmth and safety underground, but perhaps there was also a lack of suitable material to build 

dwellings about ground that could survive the elements at first. Perhaps it is instead simply just a matter 

of progression, although even today underground dwellings can be preferable in certain cases. I for one, 

living in the space that is considered underground for my home, enjoy not being susceptible to the 

elements as much (in lazy modernness I refer to not having the wind battering windows and shaking the 

room up). But now a days many pit houses in Sanmenxia lie abandoned due to the mass migration to 

china’s cities.th local government has begun to convert this pit house into a museum for folk culture. 

These houses are very pleasant to live—cool in summers and warm in winters. When fitted with modern 

conveniences such as running water and electricity. The design abides by the theory that man is 

inseparable from nature. 
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                                                        FIG3: SECTION OF PIT HOUSE, CHINA  

                                                       SOURCE: Author  

Section (b) showing, house warm during winter. 

Section (c) showing, pit house cools during summer. 

Pit house section(a) showing that courtyard is as main source for light and ventilation. 
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2.1.2.2 ARAB CULTURE OF COURTYARD 

(http://arkitekturforskning.net/na/article/download/1075/1015#:~:text=The%20Arabic%20courtya

rd%20house%20has,to%20serve%20two%20inseparable%20functions.&text=Although%20this

%20type%20of%20house,fact%20go%20back%20into%20antiquity.) 

The courtyard typology has a long history of uses around the world. The first records of courtyard 

settlements are found in the Middle East, in the delta of the Tigris and Euphrates rivers. With the rise of 

Islam and its emphasis on the principle of privacy, it comes to no surprise that the use of the courtyard 

typology, with its seclusion from the outside world, saw a huge increase. Muslim tradition places great 

emphasis on the principle of privacy, on the distinction between male and female social spheres, and of 

the definition of domestic and private space. All of these factors determined the arrangement of space 

within the dwelling as well as the relationship between the house and the space outside. In this notion, the 

courtyard had an important place within domesticity, namely a retreat that mimicked the characteristics of 

paradise on earth. With the extreme climatic conditions that Iran knows, the spatial distribution of the 

courtyard dwelling is probably mostly based on the climatic conditions. Because of the intensity of the 

summer sun and the extreme temperature differences, inhabitants do not use all rooms of the house at all 

times. For the warmer periods of the year, it is best to have the main living quarters in the shade on the 

south side of the courtyard. Conversely, the north side of the courtyard is most suitable for the winter 

months, since it is warmed by the low winter sun. The same logic of finding comfortable spaces to stay 

can be found over the course of the day. This hybridity of rooms based on the period in the year or during 

the day calls for rooms that are modular and repetitive, and can therefore switch functions easily. With its 

inward-facing rooms, the courtyard house lent itself to a high level of domestic privacy, being of great 

importance within the Islam. Fundamental to Islamic religious tradition is the control of social interaction 

between the sexes. The first measure is the sparse use of openings in the outside wall, and if so then the 

openings are above eye-level. The second one is the use of two door-bells, indicating male or female 

visitors. Furthermore, the house is usually split up into male quarters, situated close to the entrance of the 

house, and female quarters, well-protected at the back of the house. The entrance area was therefore 

shaped in such a way as to 

prevent direct views into the 

back of the house. This 

would mean that the 

entrance area does not 

provide the best welcome in 

terms of hospitality. That is 

in conflict with another 

principle of Islamic culture, 

which is that hospitality is 

also an important part of 

Muslim tradition. 

 

 

                                                                          Fig4: Typical courtyard house found in Arab culture 

                                                                          source: worldwide courtyard typologies throughout the history 

IR@AIKTC-KRRC

ir.aiktclibrary.org

http://arkitekturforskning.net/na/article/download/1075/1015#:~:text=The%20Arabic%20courtyard%20house%20has,to%20serve%20two%20inseparable%20functions.&text=Although%20this%20type%20of%20house,fact%20go%20back%20into%20antiquity
http://arkitekturforskning.net/na/article/download/1075/1015#:~:text=The%20Arabic%20courtyard%20house%20has,to%20serve%20two%20inseparable%20functions.&text=Although%20this%20type%20of%20house,fact%20go%20back%20into%20antiquity
http://arkitekturforskning.net/na/article/download/1075/1015#:~:text=The%20Arabic%20courtyard%20house%20has,to%20serve%20two%20inseparable%20functions.&text=Although%20this%20type%20of%20house,fact%20go%20back%20into%20antiquity


BREATHING SPACE IN ARCHITECTURE 

22 
 

2.1.2.3 BEIJING COURTYARD HOUSE 

(https://www.researchgate.net/publication/292735947_Classical_courtyard_houses_of_Beijing_

architecture_as_cultural_artifact) 

In the traditional Beijing houses, feng shui had a big influence on the design of the dwelling. The ideal 

feng shui site is supposed to balance Yan and Ying. In designing the dwelling, inspiration is taken from 

nature. In an ideal feng shui site, an open space (Yang) is enfolded by surrounding buildings (Yin). 

Mimicking these conditions that are usually found in nature is believed to bring prosperity to the 

inhabitants. A further emphasis lies on orientations and positions of the courtyard plan, as a good position 

in relation to heaven was believed to arrange vital energy for the whole family. The grandfather sat atop 

the pyramid of power, with the women and the servants at the bottom. This was also translated into the 

lay-out of the Beijing courtyard dwelling. The grandparents always occupied the major yard, and resided 

in the highest rooms that faced south and had the most steps. These were believed to have the best feng 

shui quality. The grandfather’s family lived in rooms facing east or west with fewer steps, while the 

servants lived in rooms facing north. Furthermore, the grandparents lived in the major yard, that was 

always protected by a few other yards. This inaccessibility was not only for defence, but was also a 

symbol of his importance due to the distance between him and other members of the family. The 

allocation of specific areas 

within the courtyard dwelling to 

specific members of the family 

also helped in giving these 

members a sense of place, and 

thereby their position within the 

family. 

The location of a house gate is 
important in Feng Shui theory 

since a gate is the “mouth of qi”  

through which qi (“cosmic 

energy”) enters or exits. Its 

orientation and size of opening 

have direct links to 

communication between the 

inside and outside. In Beijing 

siheyuan courtyard house gate 

way play an important role to 

depict the economic and 

cultural status of family. 
Traditional building materials 

in China also included rammed 

earth, sun-dried bricks, kiln-

dried bricks, bamboo, and reed 

that were abundant in the south.  

Fig 5: Traditional feng-shui courtyard house in Beijing                                                               
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Source: worldwide courtyard typologies throughout the history and Author  

In mountainous regions, stone was widely used for foundations, lower walls, columns, and window 

carvings. This article elaborates on four aspects of siheyuan with regards to their exterior form, interior 

space, building materials, and construction technologies, within which eight features, such as exterior 

walls, gate and access, windows, courtyards and gardens, roofs, floor levels, furniture styles and 

materials, and facility provision, are discussed in detail. There is a similarity in the addressing of climatic 

conditions in both typologies. Where the climatic conditions in the Arab courtyard house forced the 

layout to cater a flexible use of rooms, the Beijing courtyard house responded to natural phenomena due 

to their believe in the feng shui principles. 

 

2.1.3 INDIAN CONTEXT 

2.1.3.1 NALUKETTU COURTYARD HOUSE 

(https://www.researchgate.net/publication/330395415_TYPOLOGY_STUDY_OF_VERNACULAR_CO

URTYARD-HOUSE_IN_KERALA_SOUTH_INDIA ) 

It is a common typology in India with various terms, such as, haveli in North India, Wada in 

Maharashtra, Rajbari in West Bengal, cathurmukham in Tamil nadu. In Kerala, it is called 

nalukettu, which means 4 -halls-house encircling an inner-yard. The design follows a book of traditional 

architectural, the Manusyalaya Chandrika to explore common principles of Southeast Asian architectures 

in the typology of Kerala courtyard-houses.It contains prescription of Kerala’s traditional residential 

architecture, including courtyard-house or nalukettu. It contains prescription of Kerala’s traditional 

residential architecture, including courtyard-house or nalukettu.  Ideally, an abs-tract gridiron called 

mandala guides the configuration of nalukettu. A single proper hall is composed of the main hall which is 

structurally identified by a ring-beams or wall plate, extended beam to adjust the hall with the length of 

the building, and a connecting structure. Altogether, the multilayering principles of the 

mandala, marmamsutram, fourfold salas, and diksala-vidiksala constitute the structural principles of a 

nalukettu. Commonality of Kerala’s Vernacular Courtyard House with Indonesia Architecture Courtyard-

house is the signature of South Asian architecture. In general, in India, a courtyard is believed to be a 

navel-void containing primordial memory of trees, cut to construct houses. In Kerala, the memory is 

marked by basil flower planted in the inner yard the tulasi. Kerala’s roof concept relates to the discussion 

about the insular Southeast Asian roof design. Wooden construction combined with foliage construction 

is not the nature of Vedic Architecture. The Vedic or pre-Aryan architecture is rather established on solid 

construction material, like brick mud and stone rather than temporary and foliage construction. Kerala 

architecture dedicates its space to feminine characters and the importance of granary. Like Mandala 

Typical of Marmam Scheme House Plan and Principle Geometrical Orientation Principles of nalukettu 

Four Sala Vidiksala Illustration of a Principle. It makes typology as research instruments that can provide 

explanations about manifestations, and processes in architectural concepts most courtyard-houses has a 

walled wooden hall containing raised granary in the middle, semi basement storage-pedestal or nilavara 

for storing utensils and farming tools, and one or two supporting rooms next to ara. Typology Study of 

Vernacular SIX TYPOLOGY OF COURTYARD CONFIGURATION IN KERALA’S  
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  FIG 6: TYPICAL SECTION OF NALUKETTI HOUSE OF KERALA 

Source: typology study of vernacular courtyard house in Kerala south India  

ARCHITECTURE, Timber construction, hipped roof, hipped gabled bent roof, spaces under eaves or 

veranda, open layout living space, granary as centre gravity of dwelling space etc. All relates to paddy 

farming activities. From these common characters, more specific designs appear and classifiable in 6 

typologies of courtyard configuration with the following percentage among the samples as elaborated 

below. Nalukettu with four Proper Halls. It may be obvious considering courtyard-house of this typology 

usually belongs to Brahmin communities. The dimension of the courtyard could reach as huge as 10 m 

widespan. The courtyard house generally maintains the south hall as open and floor raised for living 

space. Nalukettu with Open Living Space. Courtyard-house type 2 appears as nalukettu with open layout 

interior space and fixed wall only in the perimeter of the house.  

In Kanyakumari district South Kerala, this typology is called arapura . 

Under-lining the dominant use of timber, Thampuran considers this type indigenous South Kerala and 

Pre-Hindu. However, concerning spatial configura-tion the typology 2 are available in the entire 

Kerala, generally among the middle to lower class landlords, but using laterite material. Nalukettu with 

rooms and one hall opened.   

IR@AIKTC-KRRC

ir.aiktclibrary.org



BREATHING SPACE IN ARCHITECTURE 

25 
 

Courtyard-house type 4 is not a proper nalukettu, but single hall house with annex connected by two 

parallel passages that consequently leave an inner-pit which is consi-dered as a courtyard. The single hall 

contains with living space surrounding it, but has no orientation towards the courtyard. They keep and 

principles, but ignore structural principles and orientation of nalukettu.  The type is a regional style and so 

far, only found in South Kerala, among the Christian Syrian community, generally adhering to patrilineal 

and nuclear family.  to geometrical orientation, and structural principles of nalukettu, but like other 

communities they put kitchen and female space in the most auspicious place inside the house. The 

courtyard is very small and insignificantly placed, but the space surrounding the courtyard is 

wide, considered auspicious, and designated for female.  

Courtyard-house type 6 is residential units standing in arrays of units, like town house, called 

agraharam, belonging to temple-community and available in temple quarters. It existed in Kerala but 

considered Tamil Nadu’s origin. The courtyard is at the back of the house, more as living space. The 

courtyard is available but very small, and demon-strate no proper geometrical order, as in nalukettu. 

Nevertheless, in Kerala they come from different traditions. The most common type of courtyard house 

that shared Indonesian architecture are type 2, type three, and type four. Nalukettu with open living space 

is the most typical that shared characters with Indonesian architecture. 

 

2.1.3.2 WADA ARCHITECTURE 

the features and characteristics of Wada architecture. Case study method has been employed to find out 

various aspects of design for continuing traditional architecture into contemporary architecture. Dhepe 

Wada, built in 2015 a case representing confluence of traditional and modern architecture was selected for 

study. Data was obtained by interviewing the owner Nitin Dhepe. Visit to Dhepe Wada was done in 2015. 

Dimensions of Wada have been measured and plan was drafted accordingly. Application of traditional 

features and characteristics in the contemporary design has been evaluated by referring the evidence of 

traditional architecture as ‘Vishrambaug Wada’, built during final phase of Peshwa by Peshwa Bajirao II. 

Two cases from different periods that are past and present have been compared in this study. Analysis has 

been done on the basis of plan form, facade design and various elements to explore traditional 

architecture embodied in the contemporary architecture. 

The planning and layouts of the Wadas were built around the concepts of a courtyard. The basic planning 

of all Wadas was introvert and chowk based. Introvert planning provides the sense of enclosure and 

privacy to the residents of the house. There was a political agenda for adopting introvert planform by 

Marathas. Being warriors in order to protect their culture and religion against rulers (mainly Mughals), 

Marathas brought this style of planning. Security and defence were the planning strategy for a Wada. 

Number of chowks varied from a single chowk upto seven. For more than two courts, outer court used for 

Public and semi-public purpose and inner court was used for private. Zoning was the important aspect in 

Wada planning. Courtyard was also important symbolically, as it symbolised inwardness in the house. 

The centre space is the Brahma space as per vastu shahtra. Visrambaug Wada Figure a show the courtyard 

patterned layout with three main courtyards one behind the other. The first courtyard is square in plan; the 

second one which is bigger is rectangular in plan and the third smaller courtyard. Vishrambaug wada is 

magnificent in size and scale. It shows the grid planning design. Structural grid was called as Khan and 

the bay formed by number. There are various elements in architecture such as spatial element, 

construction elements, and structural elements. There are some elements related to decoration also. But 
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certain thematic space and its elements are significant in traditional architecture considering cultural, 

climatic and indicates similarities of façade design. Smaller openings above the wooden tall windows 

relate to both the Wadas. The idea of threshold always had a special significance in traditional 

architecture of India and Pune is not an exception. Courtyards Wada cannot be imagined without a 

courtyard in Maharashtra. It was a core element in design of wadas. Vishrambaug Wada has three large 

chowks. In Wada, the court was surrounded by a semi-open passageway with columns known as sopa.It 

was extended inside verandah. Sopa 

served as an un-programmed space in 

which activities held in enclosed rooms as 

well as in open court were spill out. 

Activities from Kitchen, storage was 

extended in the Veranda. In old Wadas, 

the dominating feature of the external 

facade was the large entrance doorway 

made of wood. This main entrance 

doorway had a smaller doorway within 

called the Dindi Darwaza. Full height 

wooden windows, having cupsed arch, 

extended from floor to height with smaller 

square opening on top with two shutters. 

In old Wadas, staircase usually dark and 

sandwiched between the two walls. This 

may be one of the ways of maintaining 

privacy so that women wouldn’t be seen 

from the outside when moved around in 

the house. Every wada had one or much 

more halls for entertaining guests and 

private functions. It was called as 

Diwankhana. Free standing wooden 

columns were a feature of all the 

diwankhanas. Columns were usually of 

cypress shape and supported on stone 

base. The wooden cusped arches or 

Miharab were placed between these rows 

of columns. The ceiling had intricate 

carving. Ceilings were usually of wooden 

planks which thick brick walls 

accommodates staircase. 

Fig 7: Figure 2 (a) Plan form of Vishrambaug Wada (Traditional Case) (Source: Gupta R.R. 2013, pp.71) 

(b)Plan form of Dhepe Wada (Contemporary Case)  

Source: Traditional approach towards contemporary design: case study 
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INFERENCE: 

Dhepe Wada has retained features and characteristics of traditional architecture in design. Plan to plan; 

room to room; facade to facade (interior and exterior); courtyard to courtyard, verandah to veranda (inside 

and outside); staircase to staircase and openings to openings (Door and windows) have been depicted the 

continuity of traditional architecture in Dhepe Wada. The table below shows continuities and changes 

irrespective of materials in design. Similarities indicate in retaining courtyard planning concept, spatial 

grid, spatial and constructional elements, style, pattern and aesthetic, scale and proportions etc. But the 

materials of structural elements have been changed. Using wood is not sustainable in today’s context for 

structural members such as columns; beams and slab are replaced by RCC. Wood as a material is 

continued for doors and windows to fetch the clear image of the old house. The present case has 

illustrated that it’s normal to imply traditions nowadays irrespective of material. Use of traditions and 

traditional methods has manifested in contemporary architecture by several ways such as using elements, 

characteristics, style, and expression. Continuity of traditional architecture nowadays, has been 

considered by the style as well as borrowing elements. An element includes spatial elements such as 

courtyard, verandas, threshold at entrance and visual elements consists door, windows, ceilings, columns, 

roofs etc. Stylistically integration made visual image of Peshwa Architecture through expressions of 

facade design and elements. 

 

2.2 AIM 

A primary aim is to understand and identify the transitional role of open-semi open spaces in 

architectural build form.  

A secondary aim is to create an architectural intervention by merging traditional form with 

contemporary construction techniques to improve the social and cultural integration of the urban 

community. 

 

2.3 OBJECTIVES 

• To understand the history of courtyard through worldwide and with Indian context. 

• To study the evolution of courtyard, changes took place in context-based courtyard build 

form. 

• To understand the sustainability aspect of courtyard and the relation of courtyard with its 

adjacent build form. 

• To understand functional behavior pattern of users in courtyard. 

• To analyze of climatic responsive courtyard form according to regional variation. 

• Comparative study of existing condition of traditional and contemporary courtyard. 

• To study the socio-cultural and functional aspect of courtyard. 
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2.4 SCOPE 

• Such place can act as socio-cultural platform for who interested in studying traditional 

sustainable architecture. 

• The research part of the project could spread awareness about a sustainable approach to 

build a structure. 

• Cultural sustainability is a very important aspect of the overall sustainability framework 

and is regarded as the fourth pillar alongside the other three: environmental, economic, and 

social sustainability. 

2.5 LIMITATIONS 

Due to current lockdown scenario, this project research is only based on the literature study. 

Courtyard architecture study will only emphasis on courtyard in Indian urban context. 

Social interaction and the activity pattern of the place can be different depending on the type of 

people using it. 
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3.1. TRANSITION SPACES IN ARCHITECTURE 

 

FIG 8: Transition spaces in architecture 

SOURCE: https://www.re-thinkingthefuture.com/article/transition-spaces-and-how-they-translate/ 

"Transition spaces" is the relationship between man and the environment. Most people have lost contact 

with nature and also have forgotten its importance and its positive effects on our lives. Because of this, it 

is important to study transition spaces. Transitional spaces create a ‘Spatial opportunity’ for a range of 

activities, rather than being built to serve a specific function. Apart from this, they can also take up the 

function of the nearby space. Thus, this focused out space can also act as a ‘spill over’ for the surrounding 

tasks. 

 In Indian architecture, the very ancient civilizations like Mohenjo-Daro and Harappa were constructed 

with significant usage of transition spaces. From a simple corridor connecting two houses to 

the courtyards, sophisticated verandas, and later to lobbies, foyer, porticos these spaces have evolved 

according to the change in architectural and cultural characteristics. Over many years transition spaces are 

glorified with efficient usage of landscape, lighting, colours, textures which add to the quality and 

experience of the whole space. Many factors are responsible for shaping these spaces such as Physical 

conditions of the environment, Cultural patterns, and climate. There are colonnades, aisles, courtyards, 

water bodies, openings like doorways, pathways, grounds, patios, gardens, trellis, pergolas, foyers, 

lobbies, etc. 

According to spaces with transition space connects, transitional spaces are future divided into flowing 

three categories: 
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A) Transition Space between Two Destinations: 

The most important transitional relationship between 

two distinct realms is expressed through entrances. 

The entrance space as a transitional zone is an 

important aspect that symbolizing welcome, 

auspiciousness, and status. A threshold has a dual 

function. Interestingly, these two functions are 

mutually exclusive. –"Linking as well as Separating 

inside and outside. 

 

 

 

Fig 9: entry and approach for space 

Source: Author  

Any entrance not only stops 
at the doorway, but they 
can also be as elaborate as 
one needs it to be and the 
privacy and accessibility of 
the space depends on the 
user, community, their 
culture as well as their 
economic background. 

 

 

 

FIG 10: a)entrance of traditional Beijing courtyard  b)gopuram , traditional entrance of temple 

Source: a) https://en.wikipedia.org/wiki/Siheyuan#/media/File:Maodunguju.JPG 

             b)  https://en.wikipedia.org/wiki/Gopuram  

 

B) Transition spaces between two static spaces: 

These spaces are generally used as linking space between two or more spaces. 
a) courtyards b) corridors c) veranda d) atriums e) staircase f) patio etc. 

These spaces are important as they make other static spaces, relate to each other. These spaces are defined 

as ‘A world within a world’ or ‘Part as a Whole and Whole as a Part” as they are a part of the whole 

house, yet can act as a whole individual space altogether. The most important characteristic of this space 
is its “Flexibility” to change according to the needs of the user. 

Similarly, at a micro-level, Verandas the narrow pathways that run around a house or in the front of the 

house or around the central courtyards. These spaces connect and link all the spaces within a house. 
Veranda all around the courtyard creates “Stack Effect”, which is a method of inducing natural 

ventilation. Thus, the wind movement inside the house is maintained, which is the major climatic relief 

for the humid regions. But in the case of cold regions, verandas provide a break or barrier from the harsh 
cold climates. 
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Fig 11: transition spaces in temples and in traditional houses 

Source: www.wikipidia.com  

 

C) Transition spaces between nature and built form: 

This is the most challenging as well as the most intriguing type of transition space. From different types 
of pathways to sophisticated step-wells journey of transitions space, creates a magnificent experience for 

the user. The concept of the backyard has opened out various possibilities to connect to nature and 

landscape. From a very simple semi-open enclosure using pergolas in the gardens to an elaborate chhatri, 
pavilions, and trellis, there is a wide range of spaces that connects man, his abode, and Nature.  They act 

as a link between inside and outside and let us experience the best of both spaces (Openness and 

Security). 

 
3.2.TYPES OF TRANSITIONAL SPACES IN ARCHITECTURE  

 

a) entrance: Entrances contribute positively to the streetscape and building 
facade design 

Entrances provide functional and safe common areas. 

It is regarded as “an ambiguous moment that defines the inside and outside”. 
Fig12: entrance of Rajasthan havelli 

Source: Author  

 

b) courtyards: A courtyard or court is a circumscribed area, often 

surrounded by a building or complex, that is open to the sky.  
 

Fig13: traditional courtyard house 

Source: Author  

 

c) corridor: A corridor is a form of hallway or gallery which is 

typically narrow in comparison to its length and acts as a passage 

connecting different parts of a building. A corridor often has 

entry points to rooms along it. 

Fig14: corridors in building 

source: https://www.payette.com/sustainable-design/energy-efficiency-and-the-thermal-corridor/ 
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d)Verandah: veranda is a roofed, open-air gallery or porch, attached 
to the outside of a building. A veranda is often partly enclosed by 
a railing and frequently extends across the front and sides of the 
structure. 

Fig15: front verandah in Indian traditional house 

Source: Author 

e) atriums:  an atrium is a large open air or 

skylight covered space surrounded by a building. Atrium can be used as light 
courts. Utilize daylighting to reduce energy use through skylights and window 

walls. The atrium space type includes glazed courtyard spaces and multi-

storeyed spaces. 

Fig16: use of atrium space in architecture 

Source: https://in.pinterest.com/pin/330381322655080403/ 

 

f) alleys: An alley or alleyway is a narrow lane, path, or passageway, 
often reserved for pedestrians, which usually runs between, behind, or 

within buildings. It is also a rear access or service road (back lane), or 

a path, walk, or avenue in a park or garden.  

Fig17: alleys between two spaces which act as interactive space 

Source: www.wikipidia.com 

 

g) pergola: A pergola is an outdoor feature forming a shaded walkway, 
passageway, or sitting area of vertical posts or pillars that usually 

support cross-beams and a sturdy open lattice, often upon which woody 

vines are trained. The origin of the word is the Late Latin pergola, 

referring to a projecting eave. 

Pergola spaces are also used to connect build space with nature. 

Fig18: pergola pathway 

Source: https://en.wikipedia.org/wiki/Pergola#/media/File:Rose_Pergola_at_Kew_Gardens.jpg  

h) passages: a long, narrow way with walls on either side that 
connects one place with another. The connecting passage 
between two dwelling units creates a comfort level for the 
inhabitants. See the image below, it acts a pleasant sit out as 
well. 

Fig19: connecting passage between spaces 

Source: 

https://shwetadeshmukh.wordpress.com/2009/10/14/transition-

spaces/ 
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i)patio/porch: is an outdoor space generally used for 

dining or recreation that adjoins a residence and is 

typically paved. Patios are most commonly paved 
with concrete or stone slabs (also known as paving flags). 

They can also be created using bricks, gravels, block 

pavement etc. 

 

fig20: types of patios as recreational space for premises. 

Source: https://www.thespruce.com/difference-between-

patio-and-deck-2736762 

 

 

Fig 21: public and private transition space 

Source: Author 
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“Architectural spaces that envelop us like a physical presence, simple and dense, defying 

description imitation and photography. . .. universal, yet present. The exterior is simple leading 

to greater levels of mystery surprise and memory, creating poetic changes of light and shade . . . 

guiding us through its spaces . . ..” 

-Alvarso Siz on Mexican Architecture 

4.1. Understanding courtyard architecture 
Transition space provides an opportunity for a person to interact and create a space that re-engages the 

person in that space or through that space, with some interruptions or pauses. Designing of internal spaces 
with openings, big or small which is also called courtyards, have been a practice in earlier times. Such 

spaces in inns and public buildings were often the primary meeting places for some purposes, leading to 

the other meanings of court. Generally, courtyard dwellings are found in rectangular or in square 

shapes. No standards are required to 

build courtyard space but we have to 

consider the height and length ratio 

of the courtyard.A central open-to-

sky space inside the structure is to 

designed for light and ventilation. 

However, this form may be and has 

been altered to adapt to the 

topography, site restrictions, 

building orientation, size and shape 

of spaces, climatic aspect, etc. 

Following illustration showing the 

basic elements of courtyard 

architecture. it possesses numerous 

important and strategic features that 

are vital in its concept and form. 

 

Fig 22: elements of courtyard 

architecture 

Source: Author 

These elements of 

courtyard may 
differ according to 

the region, culture, 

climatic condition 

of particular area 
of region. 

Surrounding wall 

provides security 
to the structure 

and spatial 

planning offers private space. The enclosed house efficiently eliminates the noise, dust, and urban 

composition of the street. 

Fig 23: transition space in between narrow streets to cut down noise, dust etc.  source: Author 
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The courtyard planning could be the best solution to address this environmental, social, cultural, 

psychological issue in Asian Countries and it can also address the high-density issue to large extent due to 

compact planning through the courtyard. 

To understand the various parameters of courtyard design are majorly divided into three main categories 

are as follows: 

• Climatic aspect 

• Socio-cultural aspect 

• Function and aesthetic aspect 

4.2.TYPES OF COURTYARDS 

A) based on levels: 

various types of courtyards are found with different level according to the regional climatic 

conditions such as ground level courtyard, sunken courtyards, elevated courtyard, multilevel 

courtyard, front yards, backyards etc. 

 

Fig 24: Section of sunken courtyard at American institute of Indian studies, Gurgaon 

Source: Author 

A sunken courtyard has the ability to combat the harsh climate and decrease energy consumption by 25–
35% showed that “the temperature of the rooms facing the sunken courtyard was about 17°C cooler in 
mid-summer and 9°C warmer in mid-winter than the maximum and minimum outside dry-bulb 
temperatures respectively”. 

Multilevel courtyard inside the structure offers a 

different experience to the user through levels, 

landscaping, etc. 

The elevated courtyard also offers visual 
connectivity between spaces that creates a socio-

interactive atmosphere inside the structure. 

Fig 25: multilevel courtyards at iim sports centre 

Source: https://www.archdaily.com/917189/iim-

sports-

centermindspace/5cdc818d284dd19e33000277-

iim-sports-center-mindspace-photo?next_project=no 
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Front yard: front yard in residential space are the space between public streets and private space. The 

area behind the house, usually more private, is the back yard. While the front yard's counterpart, 
the backyard, is often dominated by utilitarian features like vegetable gardens, tool sheds, 
and clothes lines, the front yard is often a combination decorative feature and recreation area. 

 

 

 

 

 

 

 

 

 

Fig 26 : public and private transition space 

Source: Author 

B) based on functions of building: 

The courtyard form was initially used in private residential building but after knowing the importance and 
different benefits of form used in public buildings too. Residential courtyards are always depending on 

the human scale while public building scale of courtyard are in monumental scale. The residential 

courtyards are very functional in respect of climate while the courtyard of public buildings aims to have 

other utilities like public gathering spaces etc too. 

 

Fig27 a): visual art institutional campus Rohtak by raj rewal    Fig27 b): Jawahar kala Kendra, Jaipur 

Source: a) https://www.architectural-review.com/today/visual-arts-institutional-campus-in-rohtak-by-raj-

rewal-associates  

b) www.wikipedia.com  
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courtyard open in public building are usually used for public gathering as well as to stable the spatial 

planning of structure which also encourage thermal comfort structurally as well as physically. And socio-

interactive space serves for public activities. 

 

C) based on the size and shape of the courtyard 

The circular, polygons, rectangular, square, as well as organic forms, have been used through the 

historical evolution of courtyards. The most popular among masses were rectangular or square 

form due to the functionality of the building, limitation of structure innovation and less plasticity 

of the material, due to economical in nature. In China, the Tulou buildings were having a circular 

courtyard and these buildings were built of mud. 

 

Fig28: Courtyard building form derived from different W/L 

Source: effect-of-courtyard-shape-factor-on-heating-and-cooling-energy-loads-in-hot-dry-climatic-

zone.pdf  

 

Fig29: types of courtyards in different region           Source: author 
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The colonial architecture has also many examples of the circular courtyard in their palaces and public 

buildings due to aesthetic reasons. 

Technological advancement and material innovations have finished the limitation of structure and all 

types of shapes are possible in the 21st century depending on need. 

 

 

4.3. CLIMATIC ASPECT OF COURTYARD 

A) SUNLIGHT 

There is no established rule for deciding the size and the proportions of courtyards. However, these may 
be worked out based on geographical, cultural, regional, and climatic differences. The climate plays 

important role in determining the size, proportion, and orientation of the courtyard to allow the desired 

sunlight for creating comfortable conditions within the house. 

The size of the courtyard for natural daylight will depend on the latitude place. The nearer one gets to the 

equator the smaller the width requirement due to the sun attains higher orbit. Conversely, the width of the 
courtyard is more required towards the poles of earth to enter the natural day light due to the low orbit of 

the sun. The height of the courtyard is required more for the equator and height may be progressively 

reduced towards poles. The concept of multi-storeyed housing is suitable for the equator to get shading in 

the courtyard and low-rise housing is required towards poles. 

 

 

 

 

 

 

 

 

 

 

Fig30: courtyard orientation, sun path and their simulation scenarios  

Source: author 

The building form determines the volume of space inside a building that needs to be heated or cooled. 

Thus, more compact the shape, the less wasteful it is in gaining/losing heat. In hot & dry regions and cold 

climates, building’s shape needs to be compact to reduce heat gain and losses, respectively. 
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Courtyard is laid in a SE- NW orientation. the prevailing wind which maximizes wind in 

the courtyard and cross ventilation through the building keeping the courtyard cool. occupies nearly 30% 

of the total haveli area. 

 

fig31: typical courtyard planning of 

Iranian traditional house for 

microclimate 

 

 

 

 

source: https://www.scipedia.com/public/Soflaei_et_al._2016a  

b) VENTILLATION 

In hot arid regions where the temperature difference between day and night is large, the courtyards are a 

very effective solution to create comfortable conditions. In the daytime, due to the high temperature 

outside, the air gets warm and becomes lighter but the temperature inside the courtyard remains less, so 
the air becomes denser and cool as compared to the outside air. This cooler air gets inside rooms through 

the courtyard and warm air gets outside through rooms. At night time, the outside air becomes cool due to 

less temperature and dense, the building is still warm so courtyard air becomes lighter. The outside air 

gets inside through rooms and gets exhausted from the courtyard, so 

this movement of air creates 

a comfortable condition. In 
hot humid conditions, the 

heavy air outside enter from 

rooms and get out from the 
courtyard in the day as well 

as night. The movement of 

air in hot humid conditions 
is very effective for human 

comfort conditions because 

it reduces moisture content 

of the air. 

 

FIG32: Climate 

transformation inside the 

courtyard 

Source: Author 
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Due to incident solar radiation in a courtyard, air gets warmer and rises, cool air from ground level flows 

through the lower openings radiation to sky landscape or water body section 

 showing courtyard effect. 

FIG 33; section showing 

courtyard effect 

Source: author  

 

 

4.4.SOCIO-CULTURAL ASPECT OF COURTYARD 

a) multipurpose space: 

The courtyard works as an extension of the 

kitchen during the morning and as a living room 

during the evening to entertain the guests. A 

space for interaction for all family members, and 

encourage the family to act as a group. Sleeping 

area during the night when the climate is 

conducive to outdoor activity. 

 

 Following 

diagrams 

showing the 

adaptation of 

courtyard space 

by users in 

different time period such as daily routine, yearly 

festival, and user age wise adaptation. 

 

Fig34: adaptation of courtyard space in chawls 

Source: author 
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Above section showing spatial planning of closed, semi open, and open space of chawls to understand the 

spatial relationship between spaces. 

Inner courtyard uses to have less perforation because these are mainly for female of the house, only 

vendors selling products related to female are allowed in inner courtyard. This is usually to segregate the 

public and private spaces within the house. 

 

b) Size and proportion of courtyard 

The feeling of the enclosure is determined by the relationship of viewing distance to height as seen by the 

frontal view. When D/H=1 the the angle formed is 45 degrees, it is termed as the full enclosure. If D/H =2 

the angle formed is 30 degree, it is termed as a threshold enclosure and if D/H =3 the angle formed is 18 

degree, it is termed as minimum enclosure and if D/H=4, the angle formed is 14 degrees, it is termed as a 

loss of enclosure. 

Different locations. Cultures and Situations require different/H ratios and the above-mentioned 

proportions should be considered as mere guidelines. The enclosures are weakened by the gap between 

walls, abrupt changes in the height of the cornice, and drastic variation in façade levels. In Arab courtyard 

D/H=1/2 or less is appropriate while Canadian courtyard D/H=3 or 4 is suitable. 

 

FIG 35: D/H Ratio of courtyard 

Source: Author 

IR@AIKTC-KRRC

ir.aiktclibrary.org



BREATHING SPACE IN ARCHITECTURE 

42 
 

The Psychological factors also are determinant for size and proportion of courtyards, different socio-

cultural have the different feeling of enclosures thus having different the degree 

of introverts. The Arab culture is having a lesser width D/H=1/2 or less sometimes due to interwovenness 

in nature while the Canadian courtyards are sometimes having D/H=3 

or more having less interwovenness. 

c) Street level Interaction in indigenous courtyards: 

The courtyard houses in India are designed to have street 

interaction, most of houses were having platform next to 

entrance door and before entering to outer courtyard, 

people used to have sitting on this platform. Inner 
courtyard uses to have less perforation because these are 

mainly for female of  

the house, only vendors selling products related to female 
are allowed in inner courtyard.  

 

 
 

 

 

Fig 36: vegetable vendors selling vegetation in cluster courtyard space 
Source: https://www.alamy.com/vendors-selling-produce-in-courtyard-of-hindu-temple-near-durbar-

square-kathmandu-nepal-image246407945.html  

 
d) Religious, Mythological beliefs 

 

Fig 37a : Vaastu purusha mandala  

Fig37b: Feng shui 

Source: a) https://architectureideas.info/2008/10/vastu-purusha-mandala/ 

            b) http://openspacesfengshui.com/feng-shui-tips/  
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                    The courtyard concept has also related to many religious beliefs or mythological beliefs for a 

different part of the world. In Chinese, the courtyard is used to work out of the principles of 

 Feng -Shui, it is believed that the application of these principles will bring harmonization with their 
environment as well bring prosperity to the people. Feng-shui principles describe all design elements such 

as yards, rooms, walls, doors, steps, draining, orientation, positions, plants, etc. 

                    The Indian courtyard system is based on Vastupurush Mandala; it is considered the house 
should be divided into a grid of 9 squares and the centre square should be left open. The centre portion is 

given a place of Brahma and it is the lungs and heart of the house. This place should be free from 

obstructing elements such as pillars, walls, or mechanical services. The courtyard should be almost cooled 
and shaded, so it can act on various activities of the household. 

 

4.5.FUNCTIONAL AND AESTHETIC ASPECTS OF COURTYARD: 

 
i)Accessibility and Circulation: 

The courtyard minimizes the circulation area of the house and makes the house more compact. The 

unnecessary corridors may be avoided by the use of the courtyard. 
 

 

 

 

 

 

Fig38: 3d showing circulation pattern around courtyard 

Source: author  

ii) Use of Water in Courtyard: 

Water is the element used in courtyard of hot arid climates especially the Middle East countries and this 

influence could also, be seen in India. In 

hot arid regions the moisture content in 

the air is less, so the use of water adds 

more moisture to create comfort 

condition within the house. Water is used 

in stagnated as well dynamic flowing 

water bodies, used in the form of 

fountains, cascades, etc. 

 

 

Fig 39: water body inside the courtyard 

Source: www.wikipedia.com 
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iii) Acoustics: 

The acoustics of the courtyard may be worked out depending on the location and culture of a place; few 

cultures tolerate more noise while others are not able to tolerate even the slightest noise. 

The courtyard wall should not face another courtyard wall but it preferable that the blank wall of another 

house should face the courtyard wall, if the distance between the two courtyards houses increased; there is 

less possibility of noise. The length and width of the courtyard at least should be preferably twice or more 

than max height for acoustically viable noise control device. 

 

iv) Dust Control: 

The courtyards can act as dust controllers in the desert climate. The opening of rooms of the house could 

be open in the courtyard to avoid dust storm outside. The paving materials of the courtyard could collect 

dust and regular cleaning should be done. The jail on the walls of the courtyard is also used in the desert 

climate to avoid dust. 

v) landscaping: 

a)vegetation: The Islamic and Japanese architecture were using the 

landscaping as major component for courtyard design throughout 

centuries. Vegetation are use to create micro climate inside the 

structure. 

Fig 40: types of vegetation found in courtyard for aesthetics 

Source: author 

 

 

 

 

 

 

Fig 41: pavement in courtyards                 fig 42: water body inside the courtyard  

Source: www.wikipedia.com                    source: https://www.tfod.in/photo-space/7629/water_body 
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5.Checklist of design variants of courtyard 

                 Previous studies have found that thermal comfort level in a courtyard is determined by 

microclimatic factors, particularly solar radiation and wind. The effects of these two main parameters 

have been evaluated by considering the orientation, dimensions, and proportions of a courtyard as the 
most influential design variants in providing optimal thermal comfort (Meir et al., 1995; Meir, 

2000; Reynolds, 2002; Rajapaksha et al., 2003; Rajapaksha, 2004; Fardeheb, 2007; Almhafdy et al., 

2013; Toe and Kubota., 2015). Hence, in the present study, a case analysis on the following six main 

criteria was conducted:  

1)Orientation, extension, and rotation angle of the courtyard. 

2) Dimensions and proportions of enclosed spaces 

3) Dimensions and proportions of open spaces. 

4) Dimensions and proportions of natural bodies (water and soil). 

5) Dimensions and proportions of the physical bodies (opaque walls) of the courtyard. 

6) Dimensions and proportions of the transparent surfaces (openings) of the courtyard. 

 

a) FORM 

• Square 
• Rectangular 
• Circular 
• Triangular 
• Others 

b) SHAPE OF ENCLOSURE 

• Fully enclosed 
a) o shape b) u shape c) square shape at centre 

 
• semi enclosed 

a) L-shape b) I shape 

c)ORIENTATION 

• NORTH  
• SOUTH 
• EAST 

• WEST 

d) SHADING DEVICE 

• ROOF 
• PROJECTION 
• OVERHANGS 
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6.CASE STUDIES  

6.2.1 CENTRE FOR ENVIRONMNTAL EDUCATION 

LOCATION: Ahmedabad 

AREA      : 14  Acres 

ARCHITECT: AR. Neelkanth Chhaya (Dean of CEPT) 

TYPOLOGY: institutional 

YEAR      : 1984 

Cee is nationwide organisation which works to spread awareness about the environment among 

the masses of this country. 

It does this by creating various media like printed materials, boards, models etc. Which are 

distributed among schools, national parks and other places. 

The propagation of these media take place in the cee campus along with other activities related to 

the functioning of cee. 

Ahmedabad has extreme temperatures. It is hot and dry in summer and cool and dry in winter. 

The CEE-Ahmedabad campus houses several functions catering to the programs of sustainability 

and environmental education.

 

Fig 43: Centre for environmental education, Ahmedabad 

Source: http://www.welcometoahmedabad.com/127/modern-architecture.html  
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SITE CONDITION 

The structure is located in Ahmedabad. Ahmedabad has 

extreme temperatures. It is hot and dry in summer and cool 

and dry in winter. 

The site was part of an established sand dune with 3 ridges 

sloping from NE-SW. There were a lot of existing trees on 

the site. 

Built on a tetra - a mound in the north of the city - the 

structure follows the contours while embracing the natural 

landscape. Using the opportunity of the undulating site to 

create a variety of experiences, the building is almost a map 

of its landscape. 

 

Fig 44: Isometric site plan of CEE, Ahmedabad  

Source: Author 

MAIN DESIGN INTENSION  

The structure should blend in with the environment and not stand 

out. China mosaic tiles used on the roof to reflect heat. 

Existing trees have been retained. They shade the buildings and the 

unbuilt space around them. 

 

Fig 45: China mosaic tile on roof 

Source: author 

 

 

 

 

 

 

Fig 46: Schematic section of cee, Ahmedabad 

Source: Author  
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Use orientation to generate a climatic response and 

therefore use as little mechanical cooling devices as 

possible. 

Orientation of structure in north south direction for 

cross ventilation and sunlight. 

Fig 47: Orientation of plan 

Source: Author 

 

Reflect the flexible nature of the 

organization’s working in the plan, 
this resulted in a networked plan 

where each space is interconnected 

with the neighboring spaces. 

 

FIG 48: planning of CEE, 

Ahmedabad 

Source: author  

 

 

 

Circulation outside the built spaces 

follows a linear spinal pattern. 

Through circulation structure create 

some amazing experience with the help 

of multilevel transition space.Within 

the enclosed space there is no formal 

circulation pattern-all spaces are 

interconnected with the adjacent 

spaces. 

Fig49: circulation pattern of cee 

Source: author 
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All the spaces forming the public interface are grouped together. Simple square cubic spaces 

nested within each other enclose spaces in varying degrees of openness. This resulted in a 

networked plan where each space is interconnected with the neighboring spaces. 

Fig 50: Spatial planning of CEE        source: author 

 

The structure is sunk into the slope to create an 
‘earth sheltered construction’ where the earth 
shields the west wall from the harsh solar radiation 
coming from the west. The temperatures at deeper 
depths in the earth are always at the average of the 
extreme surface temperatures. 
Heights are multiples of the module of 4 bricks. 
The use of this module throughout the Structures 
gives them a sense of proportion and visual 
harmony with each other. 
fig 51: planning strategies of cee 

Source: www.ceptarchives.org 
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The entrance steps change in direction mid-flight which 

create an interesting architectural feature. 

There is an entrance ramp provided alongside the 

entrance steps for the transport of heavy goods and also 

for the benefit of handicapped people. 

Fig 52: Entrance view of cee 

Source: cee documentary work 

 

TYPES OF COURTYARD INSIDE THE CEE 

• Stepped courtyard 
• Central courtyard 

• Multipurpose courtyard space 

ORIENTATION OF COURYARDS 

The site was part of an established 

sand dune with 3 ridges sloping 

from NE-SW. courtyard spaces are 

arranging in between cluster of 

modules that it allow wind to get 

inside the structure. 

 

Fig 53: orientation of courtyard of 

cee 

Source: author  

 

 

ENCLOSURE RATIO OF COURTYARD SPACE: 

FIG 54: enclosure D/H ratio 

a) D/H = 3/4 

b) D/H=1/1 

 

Source: author 
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Transitional spaces around courtyard 

After the entrance steps, the user comes to a ramp which creates a 

sense of transition as the user moves down the steps over which the 

pergola is built. 

Semi open space around the build space creates a break out spaces 

for user to connect with nature.Pergola semi open space blends with 

adjacent vegetation. 

Fig 55: pergola semi-open space 

Source: CEE documentary work 

The pergola leads down to the canteen and the auditorium. 
Alongside the pergola is a ramp leading down to the 

reception area. 

Spatial planning shows the visual connectivity between 

space inside the cee. 

Fig 56: view ramp along with pergola transition space 

Source: CEE documentary work 

 

Below the ramp landing, there has been a space 

created for the children of the employees to play. 

The ramp has an intermediate landing where one 

can stop and appreciate the view of the 

structures and their surroundings. 

Semi open sitting space offer interaction around 

the courtyard. 

 

Fig 57: Informal sitting and play area 

Source: author 

The ramp allows the user to visually appreciate the surroundings as he descends, without 

concentrating on where to put his foot down (as in the case of a flight of steps.) 
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The space under the double 

height is used for group 

working and the rest of the 

space is used for individual 

work. 

The module of 1230mm is 

the size in which most 

partition screens, tables and 

tube lights are available in. 

The double height is 

oriented north-south to let in 

light from those directions. 

This space also serves as a 

space where the employees 

can carry out group work 

because the increased height 

provides a larger volume. 

FIG 58: Double height spaces in cee 

Source: author 

MODULAR SYSTEM 

• All heights are multiples of the module of 4 bricks. 
• The use of this module throughout the structures gives 
them a sense of proportion and visual harmony with each 
other. 

The temperatures at deeper depths in the earth are always at the 

average of the extreme surface temperatures. 

The path leads from open-to-sky courtyards to semi-open 

verandas to enclosed spaces. Circulation outside the built 

spaces follows a linear spinal pattern.   

 

Fig 59: module system  

Source: https://anujdaga.blogspot.com/2017/03/centre-for-environment-education.html 
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Activities in and around courtyard spaces 

An informal sitting around the space between courtyard and 

auditorium acts as a spill-over or transition space for the crowd 

that will use the auditorium at a time. 

Fig 60: Spill out space adjacent to courtyard. 

Source: https://anujdaga.blogspot.com/2017/03/centre-for-

environment-education.html 

A courtyard just outside the seminar room acts as a 

transition space for users before, during a break 

and after attending a seminar 

Fig 61: courtyard near to seminar room 

Source: 

https://anujdaga.blogspot.com/2017/03/centre-for-

environment-education.html 

 

 

The path leads from open-to-sky courtyards to 

semi-open verandahs to enclosed spaces. 

Fig 62: connectivity between space through central 

courtyard 

Source: author 

 

 

 

Fig 63: The path leads to open courtyard space 

Source: author 

INFERENCE: 

Responding appropriately to the climate, the 

building offers enough release spaces into its heavily landscaped outdoor, which is never too 

warm under the thick canopy of trees. The multiple terraces under the tree cover are seemingly 

more habitable than the inside. They give different degrees of privacy and proximity with people. 

Three strategic inference give rise to distinct experiences: 

1. Building fully / partially under the ground 2. Building leveled with the ground 

3. Terracing the ground. 

IR@AIKTC-KRRC

ir.aiktclibrary.org

https://anujdaga.blogspot.com/2017/03/centre-for-environment-education.html
https://anujdaga.blogspot.com/2017/03/centre-for-environment-education.html
https://anujdaga.blogspot.com/2017/03/centre-for-environment-education.html
https://anujdaga.blogspot.com/2017/03/centre-for-environment-education.html


BREATHING SPACE IN ARCHITECTURE 

54 
 

6.2.2.AMERICAN INSTITUTE OF INDIAN STUDIES 

LOCATION      : Gurgaon, India 

FLOOR AREA:  1500 SQ.M  

CLIMATE         : Composite 

YEAR               : 1998 

TYPOLOGY     : Institutional 

The aiis (American institute of Indian studies) is a consortium of American universities that 

provides scholars with facilities for research in Indian art, architecture and music. 

 

Fig 64: American institute of Indian studies, Gurgaon, India 

Source: https://space-design.com/aiis-gurgaon-1998/ 

Concept: 

• Fusion of traditional architecture with modernism 

 

• One of the differences between traditional Indian Architecture and European style 

buildings is in the Diversity of functional spaces that an Indian building 
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DESIGN FEATURES OF AIIS: 

• Terrace garden 

• light shelves 

• glass brick 

• courtyard planning 

• long courbusian louvered slits 

• expanded polyethylene insulation 

 

FIG 65: Design features of AIIS 

Source: authorAmerican Institute, Gurgaon (1998); A building with a title, ‘earth sheltered’, 

was designed considering sustainability as its first priority. Energy efficiency, material 

selection for reduction in wastes and 

pollution are the guides for 

designing. AIIS being traditional in 

its look, yet adopted innovative and 

simple energy conserving and 

passive cooling measures. The 

ambience is created by using 

vegetation and water bodies in 

courtyards for keeping the building 

naturally cool. 

FIG 66: view of aiis, Gurgaon 
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Earth contact 

 

1. Since it is difficult to cool a multi-storeyed building by passive solar techniques, in the new 

design, the building was limited to basement and ground floors. 

2. The work spaces are arranged around two sunken courtyards with water and plantations. 

The passages around the courtyards form a thermal transition zone between the outdoor and the 

controlled indoor temperature 

3. The archives have to be maintained at a temperature of 18 degree and need to be air 

conditioned anyway.  

The Work areas located at the ground floor are protected by specially insulated (expanded 

polyethylene) external walls and cooled by terrace garden. 

 

 

 

 

 

 

 

  

 

 

Fig 67: Schematic section of aiis, Gurgaon 

Source: author 

Natural materials like brick, exposed concrete, and 

sandstone add to this ambiance. Courtyards impart 

AIIS the look of non-air-conditioned building, 

reducing the need for air-conditioning. Courts 

also bring light and provide internal views. 

Fig 68: exposed brick façade, aiis 

Source : https://space-design.com/aiis-gurgaon-

1998/ 
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fig 70: ground floor plan of AIIS     Source: author 

Fig 69: basement plan of aiis    Source: author 

The building is staggered 45 degrees on the site allows a perfect north- south orientation for all 

openings. 
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fig 71: sectional details of AIIS     Source: author 

fig 72: Section of sunken courtyard with adjacent transition spaces. 

Source: author 
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TYPES OF COURTYARDS IN AIIS 

• CENTRAL COURTYARD 

• SUNKEN COURTYARD 

• SQUARE COURTYARDS 

ORIENATATION OF COURTYARD 

North - south orientation for self-shade and to create micro climate inside the structure.

 

FIG 73: orientation of courtyard, AIIS 

Source: author 

ENCLOSURE RATIO OF SUNKEN COURTYARD 

Feeling of enclosure inside the sunken courtyard is full 

enclosure. Sunken courtyard with water feature create thermal 

comfort inside the structure 

D/H RATIO OF SUNKEN COURTYARD IS 1/3 

 

Fig 74: Enclosure ratio of sunken courtyard 

Source: author 
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TRANSITIOAN SPACES AROUND COURYARD 

Corridor spaces around the 

courtyard helps to cut down direct 

sun and act as a buffer zone between 

indoor and outdoor spaces. 

Fig 75: corridor space around 

courtyard 

Source: author 

Passage: 

Passage around courtyard open space connect space with 

central landscaped courtyard and act as a recreational space for 

user to experience the courtyard. 

fig 76: passage area adjacent to open space 

source: https://space-design.com/aiis-gurgaon-1998/ 

 

INFERENCE: 

Natural materials like brick, exposed concrete, and sandstone add to ambiance. 

Courtyards impart AIIS the look of non-air-conditioned building, reducing the 

need for air-conditioning. Courts also bring light and provide internal views. Brick 

walls with ornamental geometric patterns make the structures a treat to the eye, 

letting in light and enabling good ventilation. The sloping concrete roofs and red-

oxide floors complement the walls in keeping the place interiors cool and 

comfortable. 

use of sunken for light and ventilate to create micro climate inside the structure. 

transitions spaces with vegetation and water features around the courtyard bring 

openness inside the structure. 
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6.2.3.FRIENDSHIP CENTER  

LOCATION: Bangladesh 

ARCHITECT: Kashef Mahboob Chowdhury 

TYPOLOGY: NGO (Training centre) 

YEAR         :2011 

AREA        :2897 SQ.M 

The Friendship Center near the district town of Gaibandha, Bangladesh, is for an NGO which works 

with some of the poorest in the country and who live mainly in riverine islands (chars) with very  

limited access and opportunities. Friendship uses the facility for its own training programs and will 

also rent out for meetings, training, conferences etc. as income generation.  

 

FIG 77: friendship centre, Bangladesh 

Source: https://www.akdn.org/architecture/project/friendship-centre 
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CONCEPT: 

Center has been inspired by the monastic 

aesthetic of the 3rd century BC ruins of  

Mahasthangahr, the earliest urban archaeological 

site yet found in Bangladesh. 

Whilst the simple, graphic forms of its brick 

construction present a slightly archaic aspect, 

its enclosure by a bund or embankment lends 

the whole site an inward-looking inverted feel, 

almost like an excavation. This sense of history 

and rootedness is a central one in the work of 

the Centre’s architect Kashef Mahboob 

Chowdhury and his practice URBANA, with 

its forms and plan drawing on influences from 

Louis Kahn to Buddhist monasteries. We 

asked him about the project and its genesis.                                   FIG 78: plan of mahastangahr 

Source: www.wikipedia.com 

Kashef Mahboob Chowdhury/URBANA’s Friendship Centre in Gaibandha, Bangladesh, seems 

like a project that is not so much built up in the landscape but carved out of it. A labyrinth of 

arches, courtyards, pavilions, and pools, all carefully crafted from handmade bricks, define the 

space of a facility for a charitable organization—Friendship NGO—who work with remote 

communities with limited opportunities. 

 

Fig 79 : a) arches b) ponds c) courtyards space in friendship centre 

Source: https://www.akdn.org/architecture/project/friendship-centre 
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Fig 80: schematic isometric plan friendship centre 

Source: author  

 

Fig 81: planning of friendship centre     source: author  
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The Friendship Centre is divided into two sections, the outer Ka block for the 

offices, library and training classrooms and the inner Kha block for the residential 

section. 

The third and final design relies on a surrounding embankment for flood protection 

while building directly on existing soil, in load bearing masonry. 

fig 82: earth covering strategy used for planning 

source: author 

 The Centre is located in an agricultural area susceptible to flooding and earthquakes, and whose 

low-bearing soil has a low bearing capacity. As a result, an embankment has been constructed 

with a water run-off pumping facility. 

To prevent flooding, the Friendship Centre is built directly on the low land and the entire site is 

protected with an embankment which could be built and maintained for much less. 

 

 

Fig 83: planning based on cross ventilation  

Source: author 
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The project uses sustainable design approaches. From the architects, 

“Rainwater and surface run-off are collected in internal pools and the excess is pumped to an 

excavated pond, also to be used for the fishery. 

Fig 84: section of friendship centre through pond showing different space around pond courtyard 

Source : author 

 

Fig 85: section showing rainwater harvesting system of centre 

Source: author 

As a result, an embankment has been constructed with a water run-off pumping facility. 

Excessive rainwater is collected in some of these pools and pumped into a nearby pond, while a 

complex network of septic tanks and wells prevents sewage mixing with flood water. 

Large openings in the walls bring natural light and ventilation through the buildings, while a 

sequence of small courtyards and pools allow cool air to circulate. 

Excessive rainwater is collected in some of these pools and pumped into a nearby pond, while a 

complex network of septic tanks and wells prevents sewage mixing with flood water. 
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TYPE OF COURTYARDS IN CENTRE: 

• Pond courtyard 

• Central courtyard 

• Alley courtyard 

• Stepped courtyard 

ORIENTATION OF COURTYARD 

north east direction for cross ventilation to create micro climate. Orientation of courtyard have 

been done in such a way that it creates light and shadow patterns inside the structure to give 

continuous linkage between indoor and outdoor space. 

 

Fig 85: build – unbuild ratio 

of spaces as well as 

orientation of courtyard 

Source: author 

Above plan showing build – 

unbuild ratio of centre. In 

this centre architect created 

lots of transition space to 

connect structure physically 

as well as visually. 

 

Enclosure ratio of courtyard  

In this centre we different all types of enclosure 

space from full enclosure till less enclosure. 

Because of multiple transitional space alley 

courtyard type has created in some points. These 

enclosure ratio helps to identify public and private 

spaces as well as shaded and non-shaded space. 

Fig 86: enclosure ratio of courtyards inside the 

centre   Source: author 
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ACTIVITIES IN COURTYARD OF THE CENTRE 

 

Fig 87: section showing adaptation courtyard, activities inside the courtyard 

Source: author 

Constructed and finished primarily of one material - local hand- made bricks - the spaces arc 

woven out of pavilions, courtyards, pools and greens; corridors and shadows. Simplicity is the 

intent; monastic is the feel. 

The centre serves and brings together some of the poorest of poor in the country and -by extension - 

in the world, yet in the extreme limitation of means was a search for the luxury of light and shadows 

of the economy and generosity of small spaces; of the joy of movement and discovery in the bare and 

the essential. 

INFERENCE 

This project was chosen as my first precedent for its usage of the courtyard as gathering space 

and tool of building formation. It has open to sky courtyards with various degrees of  

privacy, which allows the courts to be enlivened by multiple activities. Its response to the site 

and context and the way of translating the concept into programmatic spatial 

organization are additional reasons to choose this project for precedent study. 

after studying all types of courtyard and transition space and build space ,it proved that courtyard 

space can develop with the help of adjacent build form such as transition space ,closed, semi 

closed space  
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6.2.4.KHAMIR ART MUSEUM, KUTCH, GUJARAT 

LOCATION     :KUTCH,GUJARAT 

AREA             :2200 SQ. M 

ARCHITECT  :NEELKANTH CHAYA 

YEAR             :2017 

TYPOLOGY   :ART AND CRAFT CENTER 

 

The planning is done in staggered arrangement which strongly can be seen from plan. 

modules are repeat to form cluster design which represent heplanning of traditional kutch village. 

Orientation of each block provide proper light and air breeze ventilation in spaces. 

 
Situated in the midst of a vast arid expanse in Kutch, the architecture of Khamir Crafts 

Resource Centre in Kukma is one of participation in the celebration of the crafts from the region. 

Designed to facilitate a network with the artisans by responding to their way of life and work, the 

place builds upon the complex cultural relationships therein. In a region that faces natural 

extremities, craft, in Kutch, is a means of self-reliance. Where every community is distinctly 

different from the other – the Meghwals and Sodhas as weavers and embroiders of cloth, Khatris 

as block-printers and fabric dyers, MultaniLohars as makers of copper plated bells, and 

Sonis as makers of exquisite silverware and jewelleryamong 

many others; Kutch is home to some of the finest traditional craftsmanship in the country. 

 

Fig 

88: 

khamir craft resource centre, Gujarat 

Source: http://www.hunnarshala.org/khamir-craft-facility.html 
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Concept: 

The design planning this center is derived from the 

local streetscape and village pattern noted before 

earthquake Y shaped branching of streets forming 

inter-connections at regular intervals. Chowks which 

further form village settlement. 

 

Fig 89: typical street section of Gujarat 

Source: author 

 

 

Typical street layout 

The planning of khamir is done in chowks and courts streetscape manner. 

It establishes a kind of urban approach having intergrity and involvement. 

Fig 90: adaptation of tradition Kutch house in khamir structure 

Source: author 

The courtyards of khamir are planned similar to the courtyards in the houses such that it has both 

semi covered, covered and internal courtyards which are connected to each other which becomes 

the major activity areas. 
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Fig 91: ground floor plan of craft centre 

Source: author 

An important innovation that was done at this campus was that the walls on the 1st floor were 

made with Wattle & Daub panels. These panels were plastered with lime. On the ground floor all 

the construction is rammed earth. 

workshop areas are made by making modules and 

repetition of  it six times to create chawk, alley space in 

between the clusters. 

private courtyard space for cluster used to interact as 

well as serve working space 

Fig 92: planning of workshop space 

Source: author 
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fig 93: spatial planning of different space in craft center    Source: author 

 

 

 

 

 

 

 

 

 

 

Fig 94: circulation, relation between landscape and build spaces   source: author 

IR@AIKTC-KRRC

ir.aiktclibrary.org



BREATHING SPACE IN ARCHITECTURE 

72 
 

fig 95: plan showing build -unbuild space ratio of khamir craft centre 

source: author 

fig 96: build – unbuild space, height ratio of structure and open space in section 

source: author 

 

Interrelation between closed, semi-open and open spaces to create natural and fresh environment 

for people working there. 

• Building module are placed in such a way to form narrow pathways and shaded spaces 

• Courtyards are connected by shaded pathways. 
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Types of courtyards 

• Rectangular courtyard 

• Square courtyard 

• Alley courtyard 

Orientation of courtyards  

EAST -WEST DIRECTION FOR SUNLIGHT AND VENTILATION. 

ENCLOSURE RATIO OF COURTYARD 

 

 

Fig 97: enclosure ratio of courtyards of khamir centre 

Source: author 

Two types of roof can be seen – Lean to and Couple Roof. 

• Height Variations to provide shade and shadows. 

• Small openings to avoid harsh sunlight. 
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Adaptation of courtyard space 

 

Fig 98: user adaptation of courtyard space  

Source: author 

Landscape element used n and around courtyard 

There are a number of courtyards connected by pathways. 

• Pathways are made up of sandstones. 

• Trees are planted along courtyards to provide shade. 

• Trees are planted in front of windows to create proper screening. 

• Many levels are created for people to have interesting pathways. 

• Trees are planted along exterior wall of admin block to create buffer zone. 

The design is organic which puts together of independent buildings that make interlocking 

courts and streets. 

• Materials are in combination of random stone, earth, and lime technologies. 

• Roof is covered with Mangalore / country tiles. 

• The doors are made of local wood with metalwork. 
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• Rain water harvesting system is present. 

Analysis 

 

 

 

 

 

Fig. 99: sculpted wall section                                              Fig.100: sculpted wall from internal  

Source: author                 Source: http://thinkmatter.in>khmir 
 

 

Use of Sculpted wall underneath gable roof bring indirect sunlight also helps in ventilation. 

while designing the orientation pf wall taken into account. 

 
 
 
 

Fig. 101: wattle and daub wall                               Source :author   

     

While ground floor of building constructed in rammed earth 

the upper floor is made of wattle and daub to reduce cost and 

reduce the dead loda on wall. 

 

 

 

 

INFERENCES 

• Walls and ground floor made in rammed earth to sure stability to structure through load 

Bearing. 

• Roofs are in gable and lean to achieve cooling by shading. 

• Such intervention helping in reviving the art and crafts of region. 

• Mix use of open and semi open spaces provide flexibility to user to perform work. 
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6.2.5.SUP ATELIERS HAINAN  

LOCATION    :Chengmai, Hainan 

AREA            :10980 SQ.M 

TYPOLOGY  :MULTIPURPOSE BUILDING  

YEAR            :2019 

ARCHITECT :SUP Atelier, Xiaojuan Chen, Yehao Song 

Designed by SUP Atelier, the Hainan Smart Ecological New City Digital City Hall, themed 

“Garden & Courtyard”, is a multi-functional building available for exhibition, creative industries, 

and commercial offices. The design, starting from climatic strategies for subtropical zones, has 

introduced terraced fields, a series of interconnected courtyards at various altitudes, outdoor 

atriums and cooling alleys into the building. Taking the abstract prototype of Eastern gardens and 

courtyards as a reference, these spaces are integrated into the multi-functional city hall to form a 

multi-dimensional public space with gardens and courtyards, where people can enjoy various 

scenes with changing viewpoints through the winding paths. 

FIG 102: sup ateliers multipurpose building, hainan 

Source:https://de51gn.com/sup-atelier-designs-sustainable-multipurpose-building-in-hainan-

inspired-by-the-areas-red-soil/ 
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CONCEPT 

Designed by SUP Atelier, the Hainan Smart Ecological New City Digital City Hall, themed 

“Garden & Courtyard”, is a multi-functional building available for exhibition,creative industries, 

and commercial offices. 

  

 

Multilevel courtyard created for visual connectivity through interconnected transitional courtyard 

spaces. 

ARCHITECTURE PLANNING 

The stacked texture 

of pumice seems to 

have merged into the 

landscape, 

impressing the 

design team with the 

power of nature. The 

architects working 

on the project found 

the gaps, holes and 

colours of pumice to 

be no different from 

those of red soil and 

vegetation in 

essence. 

Fig 103: planning of 

sup atelier multi-

purpose centre 

Source: author 
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Build -unbuild ratio  

Fig 104: build -unbuild ratio of space in ground floor and in upper floor 

Source: author 

Balanced 60-40% ratio of build unbuild space allows sunlight and ventilation inside the structure 

through various courtyard and transitional spaces. 

 

Fig 105: section showing closed and open space ratio 

Source: author 

Closed -open space ratio helps us to understand the enclosure ratio inside the structure. 
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TYPES OF COURTYARD IN SUP ATELIER 

• TREE COURTYARD 

• POND COURTYARD 

• POLOGONAL COURTYARD 

• CIRCULAR COURTYARD 

• MULTIPURPOSE COURTYARD 

ORIENTATION OF COURTYARD 

north–south, northeast–southwest, or northwest–southeast directions, 

which are the best orientations 

spaces are mostly located in the northern part of a courtyard, which 

faces south, to absorb maximum radiation for passive heating and 

daylight during cold seasons. 

Fig 106: orientation of courtyards  

Source: author 

 

RATIO OF FEELING ENCLOSURE 

D/H RATIO OF  

POOL COURTYARD  

IS 3/4  

 

D/H RATIO OF 

ALLEY COURTYARD 

IS ¼ 

 

 

FIG 107: a) pool courtyard D/H ratio  b)D/H ratio of alley courtyard 

Daylighting systems are implemented in each core area and earth-covered areas for ample 

natural light, and each courtyard can serve as a channel for ventilation, reducing  

air-conditioning load in spring and autumn with the help of sun-shading system. 
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water feature in courtyard allows evaporative cooling inside the structure to create micro  

climate. 

D/H RATIO OF STEPPED COURTYARD IS 

2/1 

Feeling of enclosure in this type of courtyard is 

less 

 

Fig 108: enclosure ratio of stepped courtyard  

Source : author 

TRANSITION SPACES AROUND COURTYARD 

 

 

 

 

 

 

 

 

  

Fig 109: transition space around courtyards 

Source: https://de51gn.com/sup-atelier-designs-sustainable-multipurpose-building-in-hainan-

inspired-by-the-areas-red-soil/ 

• Pathways around courtyard for outdoor sitting 
• connecting passage with staircase act as buffer spaces. 
• Connecting corridor around the exhibition and atrium space 
• Atrium space at centre as major source of light  
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ADAPTATION OF COURTYARD SPACES 

Fig 110 : adaptation of pool courtyard space for recreation, gathering , meeting etc 

Source: author  

Fig 111: adaptation of stepped courtyard for performance, gathering, act as amphitheatre etc.  

Source: author 

INFERENCE 

Spaces are inter- connected with different types of courtyard offers continuous play of build and 

unbuild spaces. 

Types of courtyard used to stabilize atmosphere inside the structure. Connection of man and 

nature is reflected through landscape that merges with structure.  

Use of local material with modern construction techniques interpret the architecture intervention 

at next level. 
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6.2.6.LAYERING COURTYARDS 

LOCATION    :BEIJING, CHINA 

AREA             :530 SQ.M 

ARCHITECT :ARCHSTUDIO 

YEAR             :2018 

TYPOLOGY  :COMMERCIAL 

"Layering Yard" is hidden in a traditional commercial block near the Qian men of Beijing, with 

an area of about 500 square meters. The original architecture was a quadrangle courtyard 

commercial building with the characteristics of houses in the Republican period. Compared with 

residential houses, the houses here are bigger and higher. There is a row of arched doors and 

windows on the south along the street, and two-story houses on the north. Before the renovation, 

the housing structure was completely rebuilt; with the courtyard there were no doors, windows or 

walls, but exposed rough wooden structure beams. 

 

Fig 112: layering courtyard by arch studio 

Source: https://www.floornature.com/blog/layering-courtyard-di-archstudio-pechino-14771/ 
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PROCESS OF DESIGN EVOLUTION 

 

 

 

  

 

 

 

 

a) Add transitional space at entrance                            b) construct middle space with three               

i.e pergola with creepers                                                 layered courtyard multipurpose space 

 

 

 

 

 

 

 

 

middle courtyard with water features                     multipurpose space around courtyards 

to create micro climate 

fig 113: process of design evolution of layering courtyard 

source: author 

Han Wenqiang and Huang Tao, the architects from Archstudio have given it a complete 

makeover to improve the intrinsic qualities of the architecture and to attract the urban population 

to this multipurpose complex reminiscent of other typical scenarios involving Hutongs in 

China’s capital. 
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ORIENTATION OF LAYERING COURTYARDS 

Spaces in the southern part of a 

courtyard face north to gain 

minimum radiation and 

maximum  

suitable airflow for passive 

cooling and natural ventilation 

during hot seasons. 

 

Fig 114: orientation of central layering courtyard 

Source: author 

Build- unbuild space ratio 

fig 115: a) build unbuild ratio of layer 

courtyard in plan 

b) section showing volume with respect to 
height of build-unbuild spaces.  

Source: author 

In the first place, the architects knocked down two 
side roofs that delimited the courtyard, in order to 

increase the available space. They dropped in a 

new building with a sloping roof here, and its 
position has created two parallel courtyards. These 

courtyards mean all the interiors are filled 

with natural light and have direct visual and 

physical contact with the bamboo decorating the 

yard. 
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SPATIAL PLANNING OF LAYERING COURTYARD 

  A prominent feature of traditional architecture is the layering 

courtyard. In a quadrangle courtyard with three layers, a house's function 

changes as people entering each yard, the privacy gradually increases from 

outside to inside, giving people an impression of "deep courtyard". 

 

 

Fig 116: plan of layering courtyard                 source: author 
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Enclosure ratio of courtyards 

Fig 117: enclosure ratio of all three-layering courtyard 

Source: author 

Adaptation of courtyards 

fig 118: section through courtyards showing adaption of courtyard space 

Source: author  
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6.2.7KIENTRUCT O OFFICE 

LOCATION    : VIETANAM 

AREA             :221 SQ.M 

ARCHITECT  :KIENTRUC O 

YEAR            :2018 

TYPOLOGY  :OFFICE BUILDING 

 Intermediate zones continually wrap around KIENTRUC O office’s two main areas, the void 

and the working area. The walls function as the unbound partition follow the binary principle of 

Open and Close, split the office into smaller spaces, and allow movement to flow freely across 

the floor. The spatial arrangement polarizes the character of spaces to Stillness and Movement, 

yielding out diverse spatial quality that fluctuates along the spectrum. 

 

Fig119: kientruct o office view, Vietnam 

Source: https://www.designboom.com/architecture/kientruc-o-office-vietnam-ho-chi-minh-city-

03-14-2020/ 
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 SPATIAL PLANNING OF KIENTRUCT O OFFICE, VIETNAM 

 

kientruc o designs its breezy, light-filled office space, 

encircled by continuous open-air courtyards integrated 

with lush plant life. the Vietnam-based architecture studio 

divides the office into two main areas the void and the work 

space which are freely connected to the exterior with little 

separation, and which are surrounded by smaller scale ‘buffer 

zones.’ this element of wide openness contrasted with smaller 

zones yields a diverse spatial quality that fluctuates along the 

spectrum. the organization further polarizes the character of 

space quickly from movement to stillness. 

 

Vietnamese studio kientruc o curates its office space in ho chi 

minh city as a composition of ‘floating walls’ and interstitial 

zones. the studio space seems to transform as it  

receives natural sunlight and gives way to shadow, its depth 

shifting with the floating walls, successively generating 

intimate spaces and introducing an atmosphere of silence and 

serenity. 

 

Fig 120: schematic planning of kientruct o office 

Source: author 
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Fig 120: different passive design techniques used in office structure 

Source: author 

Spaces recollect its form and shape by receiving light, giving way to shadow, and delineates its 

depth through the floating walls, successively create intimate spaces and render the atmospheres 

into silence and serene. Employs three criteria in passive cooling methods to cope with tropical 

weather in Vietnam: heat preventing, heat modulation and heat dissipation. The office design is 

focused on protecting the indoor micro-climate from sunlight and choosing building orientation. 

Vegetation helps to reduce the impact of the sun on the exterior fabric. 
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ENCLOSURE RATIO COURTYARD OF OFFICE  

 

Fig 121: different types of courtyard enclosure ratio  

Source: author 

 

 

 

 

 

 

 

 

BUILD-UNBUILD RATIO 

 Fig 122: plan of different types of 

courtyard 

Source: author 
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ADAPTATION OF COURTYARD AND TRANSITION SPACE 

 

Fig 122:user activities inside the courtyard space         Source: author 

Monochromatic manipulation of material renders the architecture in a patio-temporal state, acting as 

a background to highlight the natural phenomenon happening among the spaces. The autoclaved 

aerated concrete (AAC) block has low thermal conductivity and is non-absorbent in nature, which is 

very suitable for both interior and exterior use and contributes significantly to heat modulation. Its 

monochromatic finishes blur the perception of the inside and outside, delegating space as a myriad 

subject, constantly adapting its spatial characteristic according to its purpose of use and the activity 

taking place. 

Fig 123: section showing passive design strategies     source: author 

The ventilation strategy for the office is a counter approach to the common scheme found in modern 

tropical buildings. It is entirely naturally ventilated. Both traditional and mechanical methods are 

used to quickly release the indoor heat and maximize air circulation. Controlling entrance of wind 

and solar access contributes to creating a comfortable indoor environment. Multi-layered roof system 

helps air to ventilate while protecting the main workspace from being overheated. The long and thin 

floor plan introduces multiple buffer zones shaded by a suitable wall and veranda ratio. Air flows 

freely through the openings on walls and roof to facilitate a natural form of comfort. Phenomenally, 

it draws up a multitude state of perception, provoking a humanistic sense of space, and gives shape to 

the spiritual locality of place. 
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9.DESIGN BRIEF 

 

Total site area : 4 acres 

NUMBER OF USERS 

Estimated students at a time :70 

Total non teaching staff :                                                   No of people 

                  Admin area and reception : ……………………………5 

                   Librarian :  ……………………………………………3 

                   Computer lab : ………………………………………. 2 

                    Laboratory : …………………......................................2 

                    Research and development……………………………2 

                    Cleaners/technicians/security…………………………21 

                                                                                                TOTAL : 35 

PARKING                                                                        

Car parkingtotal no of car park 

           Visitors…………………………………………………..6 

            Faculty and students …………………………………..20 

     Bike parking                                                         total no of bikes 

           Visitors………………………………………………….6 

           Working staff/faculty/students…………………………50 

AREA STATEMENT 

Admin/reception: 60 sq.  

 Lobby/waiting area: 100 sq.m 

Directors office: 36 sq.  

Co-directors office: 15 sq.m 

Panchmahabhoota courtyards:120 sq.m (min) areas may vary  

IR@AIKTC-KRRC

ir.aiktclibrary.org



BREATHING SPACE IN ARCHITECTURE 

99 
 

Library: closed space 200 sq.m, semi open library space :80 sq.m 

Laboratory: 150 sq.m 

Research and Development: 150sq.mComputer lab :200 sq.m 

Conference room : 40 sq.m 

Meeting room : 16 sq.m 

Workshop area : 400 sq.m   

Exhibition area : 600 sq.m 

Audio video room : 300 sq.m 

Auditorium : approx.. 500 capacity 

Store room :                                                           

Canteen for dormitory : 

Canteen :                                                                 

Design studio : 400 sq.m 

Multipurpose courtyards:150 sq.m each 

Co working space :100 sq.m 

Courtyard market place: 120sq.m 

Dormitories (staff) : 120 sq.m 

Dormitories (researcher): 80sq.m 

Community interactive space:200sq.m 
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11.Conclusion 

In today's world, a general conflict between land therefore there is no footprint left horizontally as the 

population is going to prefer verticle growth. growing verticle is not only one solution for all problems. 

horizontal spaces function better than verticle. The need for the multifunctional structure will sustain the 

space for a longer period due to its multipurpose nature. for an architecture space when spaces having 

multifunction, it lives more. The courtyard is one of the elements of architecture that allows users to adapt 

the space according to user need, so applying these parameters of courtyards to build sustainable socio-

interactive community as well as space that lives for a longer period. 

The climate aspects of the courtyard were always very significant throughout centuries and the primary aim 

of courtyard design was to create a comfortable condition in a harsh climate. In the present context also this 

factor should be given top priority to achieve sustainability and the proportion as well sizes may be worked 

out by using simulation tools for light, shadow, and ventilation. The socio-cultural aspect has been given 

importance through centuries and in the present context this factor has been ignored so there is a need to 

consider this aspect in light of the changed lifestyle of people.  

Inference from the past, the courtyard is formed because of the adjacent build form so the responsibility of 

designing the built form becomes more as compare to designing the courtyard space. There is so much life 

in courtyard space just because of human and their activities.in architecture , when a space having 

multifunctions, it will sustain for long period of time. By applying all this analytical study I will apply to 

propose a multifunctional center all of which showcase the highly celebrated architecture space that is 

COURTYARDS. 
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