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Abstract 
The courtyard is common and traditional architectural feature in middle Eastern countries, especially in India. Courtyards is often 
regarded as a micro climate modifier that improves comfort conditions of the environment. The courtyards in the buildings in the climatic 
regions due to passive tendencies for low energy consumption. This study presents the relevance of courtyard in the project proposed by 
the author in the hot and dry climate of Pune. It also exhibits the possibility of the courtyard in the limited site area. The first step 
involved was to design a courtyard in a limited area. The second step involved was to understand the relevance by inculcating the 
courtyard in the bungalow. The proposed bungalow has a C-shaped courtyard. 
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1. Introduction 

In the various epochs, courtyards belonged to common experience. Studies show that in recent decades, the temperature is 
rising constantly and heat island phenomenon is on the peak. This heat has bad effect on health of residents. India is a large 
country with different climatic zones. ECBC 2017, [Energy Conservation Building Code], has divided India into 5 major 
climatic zones, ie Hot and Dry, Warm and Humid, Cold, Composite and Temperate.  
Courtyards in a building element had originated from hot and dry climate (Edwards, et al ,2006). The courtyard is among 
the oldest architecture footprint that has now been widely used. They are found in houses or public buildings that offer 
pockets of meeting spaces that generate communal and family oriented activities such as gardening, cooking, working, 
playing.  

    

Fig. 1 opening of courtyard 

Orientation of building plays a vital role in establishing location and size of courtyard. For Hot and Dry climate, daytime 
temperature reaches 45 ℃ with relative humidity as low as 20%.  This climate is experienced far away from sea coasts. It 
experiences less or scattered rainfall.  
 
The courtyard is considered as the heart of the house in warm and hot climates. Internal courtyard caters for cross 
ventilation and thermal buffer. The energy consumption in the building is the major concern. Almost 60% energy 
consumption is done for light and ventilation. Natural ventilation is considered as most fundamental low energy 
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consumption design strategy. Physical characteristics and architectural features are the main parameters that define a 
courtyard’s efficiency in terms of trapping wind and making use of natural  
ventilation.  

2. Literature Review 

3.1Courtyard Usage: 

In architectural design, the courtyard as an element that has put into practice for many years particularly in housing design. 
Its application is legitimate because of its various advantages. As of late, researchers have believed the advantages of 
Courtyard in request to make sense of its importance in a structure. These advantages include: compositional benefits; social 
advantages, climatic advantages; social advantages; monetary advantages; and the advantages (Almhafdy et al., 2013a).  
Courtyard are often times utilized as meeting region for explicit capabilities, for example, cultivating, cooking, working, 
playing, dozing, or even as spots to keep creatures (Edwards et al., 2006). The Courtyard reasonableness for assorted 
capabilities may not be a long way from its area in the house design (which changes starting with one gathering of culture 
then onto the next). As per Antonio and Carvalho (2015), the significance of such a space was by their being situated in 
focal destinations inside the metropolitan texture or building encompassed by arcades and corridors, cleared, arranged with 
water bodies, different plants, shade and light, they generally played a significant job in our social and working life.  
 
Regarding its commitment to great wellbeing, Antonio and Carvalho (2015) proceed with that the Courtyard can be utilized 
as a space that animates the recuperating system because of its regular mending climate.  Courtyard likewise contribute in a 
significant manner by changing the climatic setting and in this way prompting 
mental and physiological vibe of its end clients. 
 

2.2 Courtyard Configuration: 

The rectangular and square structures are the most generally taken on for courtyard in structures despite the fact that, there 
is no a specific structure that is viewed as the most reasonable (Almhafdy et al., 2013b). In residential plan, courtyards are 
in rectangular or square structure, however round, curvilinear and different structures may advance. The courtyard structure 
can be adjusted by utilizing the various eco-accommodating elements, for example, landscape, site constraints, building 
direction and so on, to produce new shapes, for example; U, L, T ,C or Y (Das, 2006; Reynolds, 2002). Likewise, the yard 
structure can be completely encased, semi closed or now and again even two sided (Berkovic et al., 2012). Once more, the 
utilization of these structures isn't restricted to private structures alone yet even in nonresidential and multi-story structures. 
 
 Courtyards fit into a particular kind of building space, known as 'Momentary space.' Transitional spaces can be 
characterized as 'in the middle between' building spaces where the miniature climatic state of indoor and outside 
environment is directed without utilizing dynamic methodologies. These momentary spaces could be comprehensively 
ordered into three classifications. Couryards, chambers, and porches go under class one. The subsequent sort involves 
joined semi-open spaces such as an overhang, a passageway, an arcade, a veranda, or a patio. Furthermore, under the third 
classification, the structure is encircled by open spaces by and large around like nurseries or structures . Despite the fact that 
there is no specific shape for a couryard, the most well-known plans are rectangular, square, and circle. Be that as it may, 
more perplexing shapes like the U, L, single line, or twofold line shape could be taken on to beat limitations like site 
limitation, geography, building direction, or explicit capability [2]. A decent courtyard, as per Meir (2000), is a semi-
encased space with a very much figured direction that could enhance its microclimatic effectiveness. 

2.3 Courtyard Orientation: 

Courtyard orientation is likewise another plan variation that appears to record not many literary works are been done. 
Notwithstanding, researchers that have contributed in such manner incorporate Antonio and Carvalho (2015), he 
concentrated on the effect of patio direction on its natural execution by utilizing both test and reproduction strategies. That's 
what he found expanded level of courtyard walls will cause decrease in the level of air temperature in the courtyard as well 
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as the rooms in neighboring area to the yard. On orientation, the review uncovers less importance on air temperature, 
however influences ventilation altogether as the encase walls will generally impede air free entry. Berkovic et al., (2012), 
proceeded with that extended east-west rectangular yard has the littlest part of shade and thus, not suggested for viable 
overshadowing technique for cooling. Almhafdy et al. (2013a), stated that there is no clear record on confirmation of the 
most reasonable yard direction for its ideal natural execution, in spite of the fact that, there is a general trust that Courtyard 
orientation with the lengthened side confronting the north to south course is awesome choice. As per Meir, et al. (1995), 
precise direction of patio can increment their warm condition at the same time, situating it independent of sunlight based 
points and twist course may make warm misery. Be that as it may, the setting of a structure is viewed as by and large by the 
direction. The elements with direct effect on yard microclimatic conduct incorporate; area of the sun, bearing of wind, 
concealing impact and brilliant heat (Bagneid, 2006). This large number of variables are vital to Courtyard direction. 
 
The courtyard goes about as an imperative support zone between the structure's outside and indoor conditions. Due to 
their capacity to direct high temperatures, they offer cross-ventilation, and change stickiness, patios are generally alluded to 
as microclimate modifiers.Building calculation, shading pattern, orientation, assembled mass, natural components (water 
and plant), material, and wind stream design produce significant ecological suggestions in altering the microclimate of the 
courtyard homes . The courtyard likewise goes about as a light well for the limited land bundles. At long last, the courtyard 
goes about as one of the most suitable passive strategies  in environment responsive structures. 

  

Fig. 2 Orientation of building. 

2.4 Wall Enclosure: 

Courtyards encasing walls differed from one region to the next. The variety are cause by the, social, financial and eco-
accommodating circumstances. Despite the fact that the configuration stays closely resembling, the necessities of the still up 
in the air by utilization and area (Meir, 2000). Wall nook can be characterizing as the summation of the Courtyards parts 
inside the structure. These parts incorporate; walls, entryways and windows. They assume a critical part in the microclimate 
execution of the yard through normal ventilation techniques. They can likewise be affected by opening or shutting of the 
openings and by changing the wall to window proportion. As per Al-hemiddi and Al-saud (2001), immaterial cooling is seen 
when all windows are shut. Yet, opened windows and entryways work on regular ventilation in Courtyards. Different 
researchers, for example, Muhaisen, A. 2006 and Bagnied, A. 2006 has concurred that different variables to be investigate 
while enhancing yard are the decision of the part material, variety and details. 
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2.4 Natural elements: 

A courtyard with components like water what's more, plants shows microclimatic properties, which eventually diminishes 
heat pressure, inside as well as outside the structure. Thus, the courtyard, which consolidates enhanced plan parts and 
normal components, goes about as a microclimatic modifier. While analyzing the way of behaving of courtyard structure in 
various climatic zones, it was seen that all climatic zones have almost similar plan measures, yet factors, for example, the 
reasonable structure, sizes, and extents are exceptionally reliant upon the climatic setting of each zone   

3.Relevance of Courtyard in the Proposed Project 

The site is located in Pune, Maharashtra. Site area is approximately 300 sq.m.  
The challenges faced was limited site area and to meet the design guidelines stated by local Municipal Corporation. 
Below is the floor plan and will be used to explain the relevance of courtyard. Majorly windows open in the courtyard. The 
reason is direct sunlight will not enter into the structure. This will also keep away sun glare and also stop from direct heating 
of the structure.  
 

 

Fig. 3 Floor plan  
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3.1 Orientation of Courtyard: 

The courtyard is oriented on the West side. The prevailing wind is from West. In the hot and dry climate, courtyard plays an 
important role. It acts as a heat exchanger. Hence it is located on the west side of the site. Majorly windows open in the 
courtyard. The reason is direct sunlight will not enter into the structure. This will also keep away sun glare and also stop 
from direct heating of the structure. This will reduction in use of mechanical ventilation. This form of courtyard will also 
help to reduce artificial lighting as all the rooms have sufficient light entering into structure. Courtyard will have its impact 
on the micro climate. 
 
3.2 About the structure: 
The structure is constructed with 235mm thick hollow brick, to achieve the u-value on the South and West façade. On the 
East and North façade 185mm thick hollow brick wall is used. The reason is during the peak summers the temperature goes 
up to 45 degrees centigrade and the walls on the South and West will be heated immensely.  
 
3.3 Natural elements: 

The area of courtyard is approximately 40 sq.m. There is a water body in the courtyard to reduce air temperature entering 
into the spaces. Native trees and shrubs will be planted, to help reduce the air temperature. Also by planting native trees and 
shrubs, water usage will be reduced.  

 

3.4 Climatic benefits: 

The Courtyard in this particular plan acts as a buffer zone between the indoor and outdoor environments. The climate is hot 
and dry and the courtyard is placed in direction of prevailing wind. Hence it will help to reduce temperature inside the 
structure. Building geometry, shading pattern, orientation, built mass, natural elements (water and plants), material and air 
flow pattern, produce considerable environmental implications in modifying microclimate of the Courtyard house. The 
courtyard also acts as a light well. Overall courtyard acts as one of the best passive strategy. 

3.5 Architectural Approach:  

The main goal of introducing a courtyard was climatic aspect. Most of the openings in the structure is in the courtyard. It 
will try to bring down air temperature. Courtyard functions as a crucial point in the house. Further the courtyard, forms the 
hierarchy of private and public space in the structure. It also proofs to be visual pleasure. It can be used as multifunctional 
space. Courtyard consisting of water bodies and plants will enhance the ambiance of the house and support the concept of 
interior landscape. 

3.6 Pycho-Social benfit:  

The inner courtyard provides a sense of confidentiality and enclosure. It will provide mental comfort too. Shade, trees, 
plants, water body, pavement, colour and other elements that satiate the five human senses, are used in the courtyard. The 
user will experience visual comfort, privacy and security. The courtyard plays a crucial role in influencing the climate, 
physical and psychological environment, which depends upon the availability of land in new development. The study also 
emphasizes the need to shift from architectural climatology to urban climatology. 
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4.Conclusions: 

This paper analyzes various research efforts that has been made to contribute to establishing the fact that courtyard is 
multidimensional space in a residence. It is an integrated solution to the climatic concerns of chaotic built form in the 
contemporary context. The size of the courtyard has a significant impact on the performance and applicability.  
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