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Abstract 

 

Vaastushastra is a vernacular architectural practice that is commo nly associated with 

mythology, luck, health and prosperity. Many people follow the rules mainly because 

they fear bad luck, even though most users donõt fully understand why they are 

following it. The theory of Vaastushastra is linked to the ancient Sanskr it scripts of the 

Vedas, which were followed by common people even though there were no 

explanations provided behind these theories. The word ôVedaõ translates to 

ôknowledgeõ and ôshastraõ translates to ôscienceõ, the meaning of the word science is 

differe nt to the way it is currently understood. In the past people were happy 

following theories that were passed on from generations, as opposed to empirical 

evidence-based science which needs verification through experiments and proof.  

In this thesis the popu lar beliefs of Vaastushastra will be understood in relation the 

current scientific understanding of indoor comfort in residences. Since Vaastushastra 

is linked to the Panch Maha Bhutas (five elements) which are linked to the five senses, 

this study will examine if the rules of Vaastushastra have an impact on the comfort 

experienced by residents in homes that follow the principles. Usersõ comfort is easily 

understood in residential space s compared to commercial spaces where temperature, 

light and sound canõt be personalised.  

Dubai was selected as the location for the thesis because many Indians living here 

follow the principles of Vaastushastra and want their houses to be compliant. The 

thesis aims to investigate if there are any links in temperature and humidity, which 

represent touch, light which represents sight, sound and smell recorded in houses that 

follow the principles.  

The main outcomes of the thesis show that the rules of Vaastushastra have an impact 

on comfort levels in residences. North side of the house stays cooler compared to the 

south side, from which the southeast corner records the highest temperature even 

with the use of minimal windows. This supports that the functions  of the house should 

be based on their use- so that the northeast corner which is cooler is used more often 

and the southeast corner is for warmer functions such as the kitchen.  
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Chapter One: Introduction  

1.1 Introduction  

Vaastushastra is a traditional Indian system of architecture which was documented in the 

ancient scriptures and was meticulously followed by the masses at the time (Grover, 2008). 

The word Vaastushastra consists of two smaller words, in which Vaastu means dwelling 

space and Shastra means knowledge or science. Over the years for various reasons 

Vaastushastra lost its significance amongst its followers, which could have been due to lack 

of understanding of the original text, or the mysticism associated with it, or the lack of 

adaptability that was widely associated with the original text (Bubbar, 2005). Recently 

however, in the past 25 to 30 years there has been a renewed interest in the subject area 

both within India and internationally in countries such as UK, USA, Singapore and Germany 

(to name a few) where many different aspects of Vaastushastra are currently being 

researched (Messias, 2002 ,Pegrum, 2000).  

The original text of Vaastushastra was written thousands of years ago, when science as we 

ÐÒÅÓÅÎÔÌÙ ËÎÏ× ÉÔ ÉÎ ÔÈÅ 7ÅÓÔÅÒÎ ×ÏÒÌÄ ÄÉÄÎȭÔ ÅØÉÓÔȢ The principles of Vaastushastra ÈÁÖÅÎȭÔ 

been explained in any of the original manuscripts and therefore it is difficult to decipher 

which rules should be followed and which ones should be abandoned (Chakrabarti, 1998). 

Vaastushastra constitutes of many principles from which some might be outdated and 

therefore are irrelevant. This thesis aims to identify which of the main principles of 

Vaastushastra are prevalent by evaluating whether these principles create comfort in 

spaces that are designed based on its principles. The underlying factors that connect both 

these ideologies are the human senses of touch, sound, sight, smell and sound. In 
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Vaastushastra the five core elements are based on the five senses and comfort in spaces is 

about the user being comfortable in a space through sensory feelings. Thermal comfort and 

adaptive thermal comfort can both be used to evaluate how the users feel in these spaces. 

Some historical buildings in India are known for thermal comfort that the users experience 

in them (Nicol, et al., 2012). This thesis will examine if contemporary buildings built on 

these principles can provide a similar experience.  

Vaastushastra aligns with the principles of passive design in which the built environment is 

designed in response to the site conditions. Homes that are built in hot and humid climates 

are built so that they mitigate the heat and manage to keep internal spaces cooler through 

natural means. When the built space is designed to fit into the surroundings the internal 

spaces will feel more comfortable to the users. This thesis will examine homes designed by 

the rules of Vaastushastra and whether or not ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ ÔÈÅÍȢ  

1.2 Research Scope and Focus  

The core philosophy of Vaastushastra deals with proportions, scale, orientation, placement 

of windows, placement of various functions, materials used, and construction techniques 

used in architecture, sculpture and furniture design. The bigger purpose is to understand 

the impact the principles of Vaastushastra have on built space, especially the impact these 

principles have on the comfort that residential users experience. The buildings that were 

constructed, attempted to use proportions found in nature, human scale, indigenous 

materials and adequate construction techniques to blend into the environment (Nathan, 

2015). Following the principles of Vaastushastra creates spaces that are in harmony with 

nature and therefore should be aligned with the environment around and help to create 

spaces that are comfortable for their users.  
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The word shastra is translated to science but the word had a different connotation at the 

time it was written. The reference to the science in the historic and current context is 

similar in reference to organization of knowledge but is very different because science as 

we understand it today has testable explanations whereas in reference to Vaastushastra 

ÅØÐÌÁÎÁÔÉÏÎÓ ×ÅÒÅ ÎÏÔ ÐÒÏÖÉÄÅÄȢ 4ÈÅ ×ÏÒÄ ȰÓÈÁÓÔÒÁȱ loosely translates to science but is not 

used in the same context that it is used in today, it refers to a set of principles which are the 

basis of the philosophy  

This thesis identifies the key principles of Vaastushastra which are used for residential 

ÄÅÓÉÇÎ ÁÎÄ ÅØÁÍÉÎÅÓ ÉÆ ÔÈÅÓÅ ÃÁÎ ÃÒÅÁÔÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ ÈÏÍÅÓ ÉÎ $ÕÂÁÉȢ 4ÈÉÓ ÉÓ ÏÎÅ ÏÆ ÔÈÅ 

ways in which scientific understanding Vaastushastra can be created. Many Indians in Dubai 

check for the principles Vaastushastra when they are selecting a house, even if it is a rented 

property.  

One of the fundamental aspects of Vaastushastra is the concept that there are five elements 

(Pancha Maha Bhutas) and these elements are linked with the human body. Five elements 

are earth, fire, wind, water and space (ether) and are linked with the five human senses as 

such ɀ earth is connected to smell, fire is connected to sight, wind is connected to touch, 

water is connected to taste and space (ether) is connected to hearing or sound (Table 1.1). 

All the Vedas refer to the fact that the human body was created using these five elements 

(Dagens, 2000) (Pancha Maha Bhutas) which is the principle in practices such as Ayurveda 

(traditional Indian medicine) and Yoga (traditional Indian exercise). In order to be 

comfortable in a built environment the user has to experience comfort through their senses. 

Sometimes in hot and humid environments indoor spaces tend to be colder than required 

which makes the users uncomfortable. It is important to design spaces that can maintain 

comfortable indoor temperatures majority of the time so that its users are comfortable.  
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Element  Sensory    Direction  

Earth  Smell Southwest  

Fire Sight Southeast 

Wind  Touch  Northwest 

Water  Taste  Northeast 

Space (Ether) Sound  Centre  

Table 1.1- Elements and their connection with the senses 

 

#ÏÒÒÅÌÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÅÌÅÍÅÎÔÓ ÁÎÄ ÔÈÅ ÓÅÎÓÅÓ ÉÓÎȭÔ ÅØÐÌÁÉÎÅÄ ÉÎ ÔÈÅ Vaastushastra text 

but is explained in the other Vedas which is not discussed in this thesis as it would deviate 

ÆÒÏÍ ÔÈÅ ÍÁÉÎ ÓÕÂÊÅÃÔ ÏÆ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔȢ &ÏÕÒ ÏÆ ÔÈÅ ÅÌÅÍÅÎÔÓ ÁÒÅ ÌÉÎËÅÄ with a sub cardinal 

direction and the central space relates to the element of space (Table 1.1). The association 

of the elements with the directions has not been explained in any of the original text of 

Vaastushastra. It is suggested that this connection with the elements and direction 

represents the quality of the indoor space of each direction and is loosely based on the 

ÇÅÏÇÒÁÐÈÉÃ ÌÏÃÁÔÉÏÎ ÏÆ )ÎÄÉÁ ÁÎÄ ÉÔÓȭ ÃÌÉÍÁÔÉÃ ÃÏÎÄÉÔÉÏÎÓȢ  

4ÈÅ ÓÃÏÐÅ ÏÆ ÔÈÉÓ ÒÅÓÅÁÒÃÈ ÉÓ ÔÏ ÅØÁÍÉÎÅ ÉÆ ÔÈÅÒÅ ÁÒÅ ÁÎÙ ÎÏÔÁÂÌÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÔÈÅ ÕÓÅÒȭÓ 

experience of the four directions in a residential space that is designed based on the 

principles of Vaastushastra. Since the homes selected for the thesis do not have a central 

courtyard the fifth direction which is the center of the house, is not considered in the study. 

The concepts of architectural comfort include the senses of sight, sound, smell and touch, 

ÓÉÎÃÅ ÓÐÁÃÅÓ ÃÁÎȭÔ ÔÒÕÌÙ ÂÅ ÅØÐÅÒÉÅÎÃÅÄ ÏÎÌÙ ÂÙ ÏÎÅ ÓÅÎse, as discussed in Thermal Delight 

in Architecture (Heschong, 1979). All four senses play an important role in comfort of built 

spaces, but sound, taste and smell are fairly constant in residential spaces. Sight is based on 

natural and artificial light. Quality of natural light in a residential space varies through the 
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year since hours of daylight and angle of the sun keep changing which changes the users 

comfort levels. There are two parts to the sense of touch, one is constant in terms of finishes 

and furniture used in the space and the other is temperature and humidity which can vary 

based on geographic location of the city and time of the year. Sound is another important 

factor for comfort in a house even though it is typically created by the residents. The right 

level of sound is important in making residents comfortable. Smell is another factor that is 

important for comfort. With the right amount of air circulation and ventilation a building 

can have a pleasant smell at most times making the users comfortable. The focus of the 

research is to examine if houses that are designed on the principles of Vaastushastra 

provide comfort to its occupants with an emphasis on senses of touch, sight, sound and 

sight. The quality of light in the room and the sensation of the space in terms of temperature 

and humidity determine how comfortable users feel in the room, therefore these two 

qualities are studied in this thesis.  

1.3 Research Context and Contribution 

1.3.1 Topic Relevance  

Indians have migrated to many parts of the world and have taken their culture and rituals 

with them which include languages, food, clothes, movies and many others (Anon., 2000). 

Awareness and influences of Indian culture is easily spotted in Dubai, many people speak 

Indian languages, variety of Indian specialized foods are available and traditional Indian 

clothes are commonly worn both by Indians and people from other nationalities. Yoga is 

recognized as an alternative fitness or wellness regime which is growing in popularity 

around the world. Yoga is practised in Dubai and people from different nationalities follow 
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these alternate methods. Similarly, Ayurveda is an alternative health system that was used 

traditionally in India and has an increasing acceptance especially in Dubai.  

Vaastushastra is also practiced by people in Dubai, though this is not as easy to identify as 

the popularity of Yoga and Ayurveda, since buildings that are designed based on 

Vaastushastra appear the same as any other contemporary building. Ornamentation of 

residences is not a mandatory feature of this theory, though proportions of the buildings are 

recommended. Temples which are designed based on this philosophy follow the 

ornamentation and are easily identified due to the details used. Traditionally residences 

were split into many categories, from which the palaces would use ornamentation, but the 

common persons house would have minimum to none.  

There is a suggested debate on whether Vaastushastra should be followed outside India 

because it suggested that the principles are designed for Indian climatic conditions and 

therefore should not be followed in other countries (Bubbar, 2005) (Acharya, 1934) 

(Chakrabarti, 1998). Rules of Vaastushastra differ based on which region in India they are 

written for. Dubai has a climate (fig 1.1) which is similar to Kota, Rajasthan (fig. 1.2) which 

is in India, since both are desserts they are hot and humid throughout the year with the 

exception that in Rajasthan it rains through the summer which the hottest period in Dubai. 

Since these two cities have similar climates the key principles of Vaastushastra that are 

discussed in this thesis are based on the those written for Rajasthan, mainly from 

Mayamatam.  
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Figure 1.1- Annual Temperature and Humidity UAE  

 

 

Figure 1.2- Average Annual Temperature in Kota, India  
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1.3.2 Intended Contribution 

The intended contribution of this thesis is to examine if the principles of Vaastushastra have 

an impact in built spaces and on the comfort levels of the users. Residential spaces have a 

limited number of users, so the internal space should be maintained at levels that are 

comfortable for them. These spaces are of a reasonable size that the space can be easily 

monitored to measure the various factors ÔÈÁÔ ÁÆÆÅÃÔ ÔÈÅ ÏÃÃÕÐÁÎÔÓȭ ÃÏÍÆÏÒÔ ÏÒ ÌÁÃË ÏÆ ÉÔȢ 

Users comfort in the space will be measured through various methods to try and 

understand the impact the design of the house has on their comfort.  

The principles of Vaastushastra influence the design of built space because the rules 

mention orientation of the site, proportions the plot, proportions of the house and the 

rooms, locations windows, courtyard and use of materials. These principles align with the 

principles of passive design and therefore should create spaces that are comfortable for the 

users.  

The intent of this thesis is to establish the connections between passive design and user 

comfort and Vaastushastra. There have been some studies that connect two of the three 

topics, but there is very limited research on all three topics combined. Comfort is central 

amongst the three theories and the factor that connects all three topics. A space that is 

designed to suit its environmental conditions should be comfortable to use and that is the 

basis of Vaastushastra.  

1.4 Research Aim & Objectives  

The overall aim of the thesis is to analyse if the principles of Vaastushastra have an impact 

on the quality of indoor space experienced by residents. By following these principles while 
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designing the house, the space should be naturally cool in the winter months, even in a hot 

climate such as Dubai; which can reduce dependency on air-conditioning needs.  

¶ To explore which scientific (as we know it today) rules could the basis to 

understand the key principles of Vaastushastra 

¶ To identify key principles of Vaastushastra that are applicable in hot and humid 

climate of India (Rajasthan) which has a climate similar to Dubai  

¶ To investigate if there are any benefits of applying the principles of Vaastushastra to 

homes built in Dubai  

1.5 Research Questions  

This research investigates the possible connection between Indian vernacular architecture 

(Vaastushastra) and the users experience of the space by asking the following questions -   

¶ Was Vaastushastra successful in addressing the sensory connections between the 

user and the built space? 

¶ Which principles of Vaastushastra helped in creating comfortable internal spaces?  

(if any) 

¶ Is there a significant temperature difference in the four sub-cardinal locations in a 

house? 

¶ Can the principles of Vaastushastra ÂÅ ÁÄÁÐÔÅÄ ÉÎÔÏ $ÕÂÁÉ ÈÏÍÅÓ ÔÏ ÓÕÐÐÏÒÔ ÕÓÅÒȭÓ 

comfort in architectural spaces?  

1.6 Research Methodology  

Three methodologies that were used for this thesis are data collection from case studies 

temperature and humidity (quantitative), questionnaires (qualitative) and simulation 
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software (quantitative). The case studies were used to understand the application of the 

principles of Vaastushastra to homes in Dubai. Principles were written in an abstract 

manner and might appear rigid at first, but those who study these understand that there is 

an amount of flexibility suggested in them. Questionnaires were used to identify how the 

residents experienced the spaces. Various devices can record physical attributes of a space, 

ÂÕÔ ÔÈÉÓ ÄÏÅÓÎȭÔ ÁÌ×ÁÙÓ ÅÑuate to end users feeling comfortable. The questionnaires were 

given to all the residents of the house to understand how each one of them felt in the space 

at different times of the year. None of the houses identified as case studies completely 

complied with the rules of Vaastushastra. Simulation software was used to recreate one of 

the case study houses, to investigate the impact of using all the rules in one house.  

The first methodology used is to understand the comfort level of touch in a space, which is 

associated with temperature and humidity and the feel of the space in terms of furniture 

and finishes used. The latter is constant in a space as the feel of the furniture and finishes 

remains the same till it is replaced. Individuals try to maintain the former at levels that suit 

themselves and since there are few people in residential spaces this is easier to achieve. 

Since UAE has two major seasons, internal measurements were taken using data loggers, 

twice in each of the five case study homes.  This is the quantitative data that would show the 

temperature differences between internal and external temperatures during summer and 

winter months. The case study homes are all different and comply with different principles 

of Vaastushastra, the data collected will help determine the impact these rules have on the 

internal comfort level of temperature and humidity.  

The second methodology is to ask the occupants of the tested houses to fill in 

questionnaires about how they felt in the space. Temperature and humidity vary the most in 

a space, therefore data loggers were placed to monitor these. Sight is dependent on daylight 
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which changes throughout the day, but these changes are consistent in the same season. 

The duration when the temperature loggers were placed in the house, the quality of light 

would have repeated the same cycle daily. Similarly, the other sensory connections of smell 

and sound should be reasonably constant within residential spaces therefore loggers were 

not placed to measure these. However, it is important to know how the occupants feel about 

these sensations and were asked about them through the questionnaires. Meeting 

ÔÅÍÐÅÒÁÔÕÒÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ÏÆ Á ÓÐÁÃÅ ÄÏÅÓÎȭÔ ÁÌ×ÁÙÓ ÍÅÁÎ ÔÈÁÔ ÉÔ ÉÓ ÃÏÍÆÏÒÔÁÂÌÅ ÆÏÒ ÔÈÅ 

users. The occupants were also asked how they felt about the temperature of the space in 

the questionnaires and the collected data will help to understand the comfort of the users in 

the space. This will help in understanding the impact the principles of Vaastushastra might 

have on the five case studies.   

And finally, the third methodology used is to test variations of one of the case studies 

through simulation software to examine the impact of applying all the principles of 

Vaastushastra. There are many different simulation software available, based on the 

requirements of this thesis which was to study the internal temperatures of a specific house 

design, the IES (Integrated Environmental Solutions) was selected. This software simulates 

real life condition based on external conditions that are taken from weather station data 

and uses properties of the building materials used to calculate the internal temperatures of 

the built space. To work out the accuracy of the simulation model one set of data recordings 

were taken from the site to match against the findings of the simulation model.  

1.7 Reason for Selecting Dubai, UAE  

Many Indian traditions have been accepted by the world and are being practiced 

internationally. Vaastushastra is gaining popularity and is being researched by many 
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different people who want to be able to understand if it should be used in contemporary 

buildings and outside of India. Vaastushastra is a traditional Indian architectural system 

therefore is it fit to be used in contemporary context, and/or outside India? Within India 

there are many different views about Vaastushastra, mainly those who believe the rules 

ÃÁÎȭÔ ÂÅ ÍÏÄÉÆÉÅÄ ÁÎÄ ÔÈÏÓÅ ×ÈÏ ÔÈÉÎË ÔÈÅ ÒÕÌÅÓ ÁÒÅ ÇÕÉÄÅÌÉÎÅÓ ÁÎÄ ÃÁÎ ÂÅ ÍÏÄÉÆÉÅÄ ÂÁÓÅÄ 

on location of the site. Those who believe in the latter think that Vaastushastra  is written for 

the range of climates seen in India and therefore cannot be used outside, while other believe 

that the essence of the rules can be extrapolated and used as a guideline outside of India.  

There are many different climates around the world, many which are similar to India and 

ÍÁÎÙ ×ÈÉÃÈ ÁÒÅ ÄÉÓÓÉÍÉÌÁÒȢ 4ÈÅ ÁÕÔÈÏÒȭÓ ÏÐÉÎÉÏÎ ÉÓ ÔÈÁÔ ÉÆ ÔÈÅ ×ÅÁÔÈÅÒ ÃÏÎÄÉÔÉÏÎÓ ÍÁÔÃÈ ÔÏ 

the Indian conditions then the principles of Vaastushastra could be used as a guideline, with 

modifications made to suit the local climate. Principles of Vaastushastra should not be 

thought of as being inflexible as the biggest evidence of the flexibility is that these change 

within India itself and the adaptations are based on climatic changes seen.  

The climate of Dubai is similar to that of Rajasthan in India, both are dessert regions with 

the exception that in Dubai it rains in winter and Rajasthan typically sees monsoon rains in 

July and August. The latitude of Dubai is 25.2048° N and of Rajasthan is 27.0238° N. With a 

strong Indian population, Dubai is selected to carry out the research because the author has 

worked on a couple of projects which used the principles of Vaastushastra. Along with 

residential projects there has been interest by architects and developers to understand and 

apply these principles to projects in Dubai. This research aims to understand if there is a 

positive impact of applying the rules of Vaastushastra to residences in Dubai.  
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1.8 Research Organization  

This thesis is divided into three parts, it starts with theoretical background, then goes on to 

the investigation and finally the analysis of the findings (Fig 1.3).  

The first part is the theoretical background which identifies the principles of Vaastushastra 

and the key facÔÏÒÓ ÏÆ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÔÈÁÔ ÒÅÌÁÔÅ ÔÏ ÒÅÓÉÄÅÎÔÉÁÌ ÓÐÁÃÅÓȢ Vaastushastra has 

many different applications and therefore has numerous principles, this first part will 

explain the rules predominant for designing residences. Since India has many different 

climates, one of which is a dessert climate of Rajasthan, the rules followed in this climate 

will be studied. In the authors opinion the rules of Vaastushastra have an impact on the 

ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓ ×ÈÉÃÈ ×ÉÌÌ ÂÅ ÅØÐÌÁÉÎÅÄȢ ,ÉÔÅÒÁÔÕÒÅ ÒÅÖÉÅ× ÌÏÏËÓ ÁÔ ÔÈÅ Åxisting 

opinions on both these topics which is followed by the methodology chapter that elaborates 

the techniques used in the thesis.   

The second part is the investigation of the key principles of Vaastushastra by testing these 

in case study homes in Dubai.  The case study homes are selected based on the key 

principles identified in part one. Within this investigation there are two parts-first is the 

data collection of temperature and humidity from these homes and second is data collected 

from the questionnaires filled by the residents. Out of the five sensory factors that have an 

ÉÍÐÁÃÔ ÏÎ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓȟ ÔÏÕÃÈ ×ÈÉÃÈ ÉÓ ÂÁÓÅÄ ÏÎ ÔÅÍÐÅÒÁÔÕÒÅ ÁÎÄ ÈÕÍÉÄÉÔÙ ÖÁÒÙ ÔÈÅ 

most, therefore have been selected as the measurable factor in the thesis. Other factors of 

ÓÉÇÈÔȟ ÓÍÅÌÌ ÁÎÄ ÓÏÕÎÄ ÁÒÅ ÕÎÄÅÒÓÔÏÏÄ ÔÈÒÏÕÇÈ ÔÈÅ ÕÓÅÒÓȭ ÅØÐÅÒÉÅÎÃÅÓ ÏÆ ÔÈÅ ÓÐÁÃÅȢ  

The third part of the research is further testing of Vaastushastra principles through 

simulation modelling to study the impact these have on the internal comfort levels of 
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temperature and humidity. All the data is compiled to understand the impact the principles 

of Vaastushastra have on homes in Dubai.  

 
Figure 1.3- Thesis Framework  

1.9 Overview of Chapters  

Chapter 1 outlines the need to research Vaastushastra which is a traditional theory 

primarily used within India and examine if these principles can be used in contemporary 

architecture in Dubai. It also lays out the research objectives, research questions, intended 

contribution of the thesis and structure of the chapters.  

Chapter 2 outlines the key principles of Vaastushastra and identifies those that could be 

utilized in contemporary architecture and those that might be predominantly linked with 

superstitious belieÖÅÓȢ )Ô ÔÈÅÎ ÌÏÏËÓ ÁÔ ÔÈÅ ÉÍÐÁÃÔ ÔÈÅÓÅ ÒÕÌÅÓ ÍÉÇÈÔ ÈÁÖÅ ÏÎ ÔÈÅ ÕÓÅÒȭÓ 

comfort levels in the space. It reviews existing literature on the both of the subjects and 

recognises the existing information on each which lends to the connectivity between both. 
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ωChapter 3 - Methodology 
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ωChapter 4 - Understanding User Comfort through 
Case Studies 

ωChapter 5 - Understanding User Comfort through 
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Investigation

ωChapter 6 - Modifications to Case Study through 
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ωChapter 7 - Data Analysis
Analysis of the findings

ωChapter 8 - Conclusions and Recommendations Conclusion
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Since Vaastushastra ÉÓ Á ÔÒÁÄÉÔÉÏÎÁÌ ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÓÙÓÔÅÍȟ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÏÆ ÔÈÅ ÓÐÁÃÅ ÉÓ ÏÎÅ 

of the scientific ways in which this traditional system is understood in this thesis.  

Chapter 3 explains the three different methodologies that are used in this thesis, which are 

briefly laid out in 1.6 above but are explained in detail in this chapter. The chapter specifies 

the details of case study selection, set up of the loggers in the case studies, the basis for the 

questionnaires for the residents and the selection of the simulation software.  

Chapter 4 is the collection and initial analysis of all the data from the loggers placed in the 

homes. The data was collected twice in the year, once in summer and then during the winter 

months which looks the trends in the differences between indoor and outdoor 

temperatures.  

Chapter 5 ÒÅÖÉÅ×Ó ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÏÆ ÁÌÌ ÔÈÅ ÆÉÖÅ ÒÅÓÉÄÅÎÔÉÁÌ ÓÐÁÃÅÓ ÂÙ ÁÎÁÌÙÓÉÎÇ ÔÈÅ ÄÁÔÁ 

collected from the questionnaires filled in by the occupants. The data is understood in the 

context of the ÈÏÕÓÅ ÁÎÄ ÂÏÔÈ ÔÈÅ ÕÓÅÒȭÓ ÏÐÉÎÉÏÎÓ ÁÎÄ ÔÈÅ ÁÕÔÈÏÒȭÓ ÏÐÉÎÉÏÎ ÁÓ ÁÎ ÁÒÃÈÉÔÅÃÔ 

help to synthesize the gathered information.  

Chapter 6 takes one of the case studies and modifies it further to align with all the 

principles of Vaastushastra, since the case study homes did not align with all the principles. 

Simulation software was used to adapt the house using several different options, which 

tested impact of various combinations of the principles to understand which had the 

maximum impact.  

Chapter 7 discusses the findings of chapters 4, 5 & 6 as an overview of correlating the 

principles of Vaastushastra ×ÉÔÈ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓ ÉÎ Á ÓÐÁÃÅ ÁÎÄ ÁÌÉÇÎÍÅÎÔ ×ÉÔÈ ÐÁÓÓÉÖÅ 

cooling techniques. Some of these principles align with the findings of the case studies and 

help to provide a possible explanation to the traditional principles of architecture.  
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Chapter 8 concludes the research and establishes the scientific theories that could be 

behind the principles of the vernacular architecture. It also outlines the recommendations 

and areas of further research that can develop this research further. 
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Figure 1.4- Research framework 
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Chapter Two: Literature Review 

2.1 Introduction  

This chapter will look at the traditional principles of Vaastushastra ÁÎÄ ÔÈÅÏÒÉÅÓ ÏÆ ÕÓÅÒÓȭ 

comfort. It starts by discussing the contribution that this thesis will make to existing body of 

knowledge of Vaastushastra ÁÎÄ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÅ ÃÏÍÍÏÎ ÁÓÐÅÃÔÓ ×ÉÔÈ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔȢ )Ô 

goes on to explain its origins in Hinduism, original manuscripts, core concepts of 

Vaastushastra, main principles used to design residential buildings, a couple of concepts 

that are obsolete and provides a few examples of buildings that are designed on its 

principles. Current literature of Vaastushastra will be discussed understanding the content 

that has been researched and the gaps that still exist.   

Second half of this chapter starts by understanding the importance of thermal comfort. It 

then goes on to discusses the underlying principles of thermal comfort. This is followed by 

concepts of the adaptive approach. Users comfort is usually based on the theories of 

thermal comfort or adaptive thermal comfort. The principles of both are discussed in the 

second half and the relevance and use of adaptive comfort is discussed. There is a 

discussion about which method is appropriate to evaluate the comfort of the users of the 

case studies of this thesis. This thesis refers to comfort only to examine whether the 

buildings designed by Vaastushastra are comfortable for the users.  

The principles of Vaastushastra are not explained in any text which makes it difficult to 

know why they were written the way they were and moreover to know how they can be 

modified or updated (Sinha, 1998). Manuscripts of Vaastushastra specify rules and mention 

dangerous consequences of sidestepping them, which would scare the average person 
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enough to follow them verbatim (Chakrabarti, 2000). Since these texts were written at a 

time when fear of unknown powers such as gods and demons was enough to convince 

people to follow them, no explanations were documented in the text. It could also mean that 

these rules were written to be flexible and therefore were meant to be adapted and updated 

with changed in technology (Tillotson, 1998). There are many scientific theories which 

could be used as a basis to understand the logic and reasoning behind the traditional 

approach to architecture. The basis for this thesis is understanding the principles of 

Vaastushastra through the impact they may or may not have on comfort in residential 

spaces.  

5ÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ ÓÐÁÃÅÓ ÃÁÎ ÂÅ ÍÅÁÓÕÒÅÄ ÉÎ ÍÁÎÙ ×ÁÙÓ ÁÎÄ ÔÈÅÒÅ ÉÓ Á ÌÏÔ ÏÆ ÒÅÓÅÁÒÃÈ 

carried out in this subject area, but therÅ ÉÓÎȭÔ ÁÎÙ ÌÉÎË ÏÆ ÉÔ ×ÉÔÈ Vaastushastra. This chapter 

will establish the possible connections between Vaastushastra ÁÎÄ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓ ÉÎ 

residential spaces. The common aspect between both subjects is the human senses, since 

both subjects deal with sensory perceptions. According to Vedas the human body is made of 

five elements and these are linked to the five senses, therefore the principle is that any 

space built based on these principles should make the occupants feel comfortable. Many 

aspects can be measured to understand the comfort levels of the occupants, but for this 

thesis the following aspects are studied (Table 2.1).  ɀ  

 

Element Sense  Measurable factor  Measurable unit  

Air Touch  Temperature and humidity  °C and RH% 

Earth Smell Odor  ouE/m³  

Fire Sight Light (day light and/ or 

artificial)  

Lux  

Space Sound  Noise levels  dBA 

Table 2.1 - Measurable aspects of the selected four senses   



Chapter Two: Literature Review 

20 | P a g e 
 
 

2.2 Vaastushastra  

This part of the thesis discusses the origins of Vaastushastra, the key principles, use of 

materials and plausible scientific explanations. There are many rules and regulations 

written in the manuscripts, this part of the thesis will list and explain the core principles. It 

will specify the principles that were used to select and test the case studies. Since there is no 

explanation provided in the original text (where the rules are stated) the author has 

mentioned scientific theories that might be the basis for these ideologies (Acharya, 1934) 

(Dagens, 1994). Similar discussions took place in interviews with consultants, one who 

currently practice Vaastushastra in Dubai and the other who is a professor and author of 

textbooks on Vaastushastra. (See Appendix)  

2.2.1 Origins of Vaastushastra 

Vaastushastra is a traditional vernacular architectural theory which has been practiced in 

India since 1500 ɀ 1000BC and is an integral part of the Vedas (Patra, 2006). India is a 

diverse country in various aspects ranging from cultural diversity, which is seen in its 

numerous sub-cultures, language diversity since each sub-culture has its own unique dialect 

all of which results in diversity in customs and traditions. This diversity is also seen the in 

the adaptations and application of rules of Vaastushastra for different regions of India 

(Bubbar, 2005). Regional diversity is an important aspect of understanding Vaastushastra 

as it links with the variations that are seen in the applications of rules (Achari, 2016). There 

ÉÓÎȭÔ ÏÎÅ ÃÏÍÐÌÅÔÅ ÈÁÎÄÂÏÏË ÏÆ Vaastushastra but has different original manuscripts that 

belong to different regions. Which suggests that the multiple versions were written for 

specific geographic locations and the rules laid in each version addresses social, cultural, 

climatic and other such aspects of the region (Acharya, 1934). The traditional houses 
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developed in the north of India are strikingly different to those built in the geographic south 

in terms of architectural style and ornamentation, however they are most likely unified by 

the underlying principles such as proportions, grid, orientation and use of local materials 

(Chakrabarti, 1998). Various texts including original manuscripts and other contemporary 

ÁÕÔÈÏÒȭÓ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÔÈÅ ÏÒÉÇÉÎÁÌ ÔÅØÔȟ ÂÏÔÈ ÁÒÅ ÍÅÎÔÉÏÎÅÄ ÌÁÔÅÒ ÉÎ ÔÈÉÓ ÃÈÁÐÔÅÒȟ ÔÈÅÓÅ 

facilitate the understanding of the principles from traditional and contemporary 

viewpoints.  

2.2.2 Historic Literature on Vaastushastra 

 

Vaastushastra is a part of the Vedas which date back to 1500- 1000BC (Patra, 2006) these 

Vedas lay down the core fundamentals of Hinduism. There are four parts to these Vedas 

which are Rig Veda, Yajur Veda, Sam Veda and Atharva Veda ; the word Veda translates to 

ȬËÎÏ×ÌÅÄÇÅȭ ÏÒ ȬÔÏ ËÎÏ×ȭ ÁÎÄ ÅÁÃÈ ÔÅØÔ ÄÉÖÕÌÇÅÓ ÖÁÒÉÏÕÓ ÁÓÐÅÃÔÓ ÏÆ ÓÐÉÒÉÔÕÁÌÉÔÙȟ ÎÁÔÕÒÁÌ 

forces, and philosophical theories (Juyal, 2010). Each of Vedas has supplementary texts that 

explains the rules of specific topics in further details. Vaastushastra is a part of Sthapatya 

Veda, which is a supplementary Veda of Atharva Veda (Patra, 2006), and is one of the many 

sources for literature on Vaastushastra. The Vedas teach the basic principles and 

philosophies of life, out of which Vaastushastra lays the guidelines on architecture (Acharya, 

1934) (Dagens, 1994). Ideally, Vaastushastra should not be read and practiced on its own 

but should be understood as a part of the Vedas and therefore should be understood as a 

part of a whole.  

Information on Vaastushastra can be found in various ancient scriptures, it is not found in 

ÏÎÅ ȰÅÁÓÙ ÔÏ ÕÓÅȱ ÇÕÉÄÅÂÏÏËȢ 4ÈÅ ËÎÏ×ÌÅÄÇÅ ÏÆ ÔÈÉÓ ÓÕÂÊÅÃÔ ÉÓ ÓÐÌÉÔ ÁÎÄ ÆÏÒÍÓ Á ÐÁÒÔ ÏÆ ÍÁÎÙ 

scriptures, each dealing with different aspects of building construction in detail. Apart from 
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the text mentioned above, other original text on Vaastushastra are Samaraagana 

Suutradhara Narad Samhita, Brihat Samhita, Vasturatnavali, Brihadvastumala, 

Aparaajithaprccha, , Vishvakarma Vastu Shstra, Vastumanikya Ratnakara, Griharatna 

Bhushana, Nutana Lagu Shilpa Sangrha, Shilpasshastram, Vedha Vastu Prabhakara, 

Brihadvastumala, , Vishudharmoothara Purrana, Pramaana Manjari, Vastu Vidya, Maya 

Vastu, Vastu Prabhandha, Vastu Sarni, Vastu Parakana and Bhrigu Samhita etc are all 

ÒÅÆÅÒÒÅÄ ÔÏ ÆÏÒ ÄÅÔÁÉÌ ÄÅÓÃÒÉÐÔÉÏÎÓ ÔÈÁÔ ÁÒÅÎȭÔ ÃÏÖÅÒÅÄ ÉÎ ÔÈÅ Mayamatam or 

Visvakarmaprakasha (Chakrabarti, 1998) (Acharya, 1934).  

Manasra is written by Mansar Rishi1 in the Gupta period of Indian history 450-550AD 

(Chakrabarti, 1998). This text is also originally written in Sanskrit and the version referred 

to in this research is translated to English by P. K. Acharya (1934). The content is divided 

into seven volumes, which covers all the details about architecture from town planning to 

house design to joinery details of furniture. It provides mandalas (grids)  that can be adapted 

for town planning, building a palace, a temple or even a house.  These books get into the 

details of measurement and proportion systems, which is a vital aspect of Vaastushastra and 

therefore is unique. The volume and complexity of the book makes it difficult to understand 

as it constantly cross references itself and other books, amongst which ÏÎÅ ÉÓ 6ÉÔÒÕÖÉÕÓȭÓ ÔÅÎ 

books of architecture (Acharya, 1934).  

Mayamatam is the other treatise, which is south Indian in origin, along with Manasara 

mentioned above. The author of Mayamatam is Maya and the scripture was written 

sometime between the 11th and 12th Century (Dagens, 2000). While there are many 

similarities between both the texts (Manasara and Mayamatam), it should be noted that 

 
1 Rishi is a saint or sage, who would meditate for hours and in meditative state he would write the shlokas 
(verses) of the scriptures.  
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there are slight variations which could be because they belong to two somewhat different 

branches of South Indian School of architecture (Acharya, 1934). Both scriptures have the 

same structure, but Manasra explains the measurement and proportion systems in more 

detail then explained in Mayamatam (op. cit.). The author observed that both books have 

illustrations that help to understand town planning as well as residential plans, but there 

are more illustrations in Manasara. At the same time Mayamatam is written in 2 volumes 

and is easier for a beginner to read, as it provides an overview of the entire subject. It is a 

suggested read for anyone who wants to refer to an original manuscript in order to 

understand all the basic guidelines.  

Visvakarma Prakasha is written by Visvakarma, who the architect of Gods in Sanskrit 

(Pegrum, 2002); the version studied for this research has been translated to Hindi by Eng. 

Acharya Shivprasad Varma. Vishvakarma is the divine architect mentioned in the scriptures 

of Ramayana and Mahabharat 2, who designed royal palaces and towns based on the 

principles of Vaastushastra. The text Visvakarma Prakasha is of importance as it is one of 

the simpler texts of Vaastushastra which is compiled in one book consisting of 13 chapters. 

The content covered by the book includes residential, temple and fort architecture and is 

therefore unique. The aim of Visvakarma Prakasha as described by the author is for the 

welfare of the world. It covers all the aspects of residential Vaastushastra in a simplified and 

written in an easy to follow manner.   The other books that cover these topics look at 

various other areas such as town planning, mandalas (basic grid layouts), placing of the 

gnome, etc. Visvakarma Prakasha is the only north Indian book studied for this research. 

The author of this thesis has read all three text of Vaastushastra and understood that the 

 
2Ramayana and Mahabharata are two epics works of Indian Literature. In Ramayana Visvakrama built the 
Golden City of Lanka and in Mahabharata he built Dwarka, at the end of both stories these cities get 
destroyed and hence there is no trace of them.  



Chapter Two: Literature Review 

24 | P a g e 
 
 

core principles of Vaastushastra are the same in all the different scriptures, the rules that 

vary are adaptations for regional suitability which is similar to the discussions by 

Chakrabarti in her book (1998).  

All these texts discuss Vaastushastra but there is a distinction between them, which is the 

ÄÏÃÕÍÅÎÔȭÓ ÐÌÁÃÅ ÏÆ ÏÒÉÇÉÎȢ !Ô ÔÈÅ ÔÉÍÅ ÔÈÅÓÅ ÓÃÒÉÐÔÕÒÅÓ ×ÅÒÅ ×ÒÉÔÔÅÎ ÐÅÏÐÌÅ ÉÎ )ÎÄÉÁ ×ÅÒÅ 

divided into two large groups, Dravidians and Aryans (Chakrabarti, 1998).  The major 

difference between Dravidians3 and Aryans4 is that they belonged to different geographic 

locations within India. Both races followed similar fundamentals while establishing 

guidelines of Vaastushastra, the differences in the principles highlight adaptations that were 

made to accommodate the local environment (Sinha, 1998). Visvakarma Prakasha 

originates from north India and therefore is associated with Aryans, while Mayamatam 

come from the south therefore are Dravidian (Acharya, 1934).  

For the purposes of this thesis the key elements of Vaastushastra will be understood from 

two original manuscripts, Mayamatam which is the most acclaimed south Indian text and 

Vishwakarma Prakash which is the north Indian equivalent. Mayamatam is dated 11th -12th 

Century CE (Vatsyayan, 2000) and Vishwakarma Prakash predates it because it was argued 

to be written before the 6th Century (Bhattacharya 1963, cited in Chakrabarti 2000) by 

Vishwakarma. Maya5 who is the master architect for south India wrote Mayamatam which 

lays the rules for every type of dwelling space that can be built for gods and men. Maya 

explains at the beginning of the first chapter that he asked God some questions and after 

listening to Him the treatise of Mayamatam was written (Dagens, 1994). Maya is the 

 
3 The people who speak Dravidian languages and are primarily live in the southern part of India.   
4 Aryans where the Indo-Iranians who had faith in the Vedic deities and followed Vedic rules.  
5 Maya is mentioned as Asura which has different implications based on the context it is used in. Most of 
the people understand Asura to mean evil especially when it was used in the Vedic period, but in this 
context, it refers to someone who is engaged with worldly pleasures more than virtuous deeds.  
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architect that is related with Ramayana6 which predates the Mahabharata whose connected 

master architect was Vishwakarma who was also the author of Vishwakarma Prakash.  

Vishwakarma ÉÓ ÔÈÅ ÍÁÓÔÅÒ ÁÒÃÈÉÔÅÃÔ ÆÏÒ ÎÏÒÔÈ )ÎÄÉÁ ÂÕÔ ÉÓ ÁÌÓÏ ÔÈÅ ȰÇÏÄ ÏÆ ÁÒÃÈÉÔÅÃÔÕÒÅ ÁÎÄ 

ÅÎÇÉÎÅÅÒÉÎÇȱ (Das, 2014). Since Vishwakarma is the authority on the subject he has 

therefore written the treatise himself, unlike Mayamatam which was created after Maya 

asked the Supreme Being some questions. While the original manuscripts of both were 

written in Sanskrit, the text that were referenced for this thesis were the translated 

versions, Mayamatam which was the 3rd edition and was translated to English by Bruno 

Dagens in 2000 and Vishwakarma Prakash that was translated to Hindi by Eng. Acharya 

Shivprasad Varma in 2011. For this thesis only two of these texts have been selected as the 

core concepts are significantly established by these selected pieces. They both capture the 

diversity of the social, cultural and climatic differences seen in the application of 

Vaastushastra principles in the North and South of India.  

2.2.3. Core principles of Vaastushastra 

Vaastushastra deals with all aspects of architecture, from urban design to buildings 

planning, construction and furniture design (Ananth, 1998). The core aspects of this theory 

are, Panch Maha Bhutas (5 elements), Vaastu Purush Mandala (Cosmic Grid), Shad Varga 

formulae and use of materials (Ananth, 1998) (Bubbar, 2005) (Chakrabarti, 1998) (Craze, 

2001). These aspects are interlinked and therefore should not be examined in isolation. All 

these topics are discussed in all the ancient manuscripts, each manuscript provides 

different levels of details for each topic. The manuscripts simply list the rules that the 

 
6 The Ramayana and Mahabharata ǿŜǊŜ ōƻǘƘ ŀƴŎƛŜƴǘ LƴŘƛŀƴ ƘŜǊƻŜǎΩ ǘŀƭŜǎ ǘƘŀǘ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ŀ 
predominant part of Hinduism and were both written in the traditional language of Sanskrit.  
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architect should follow and do not provide any explanation for it. There are many 

contemporary architects and researchers who are investigating plausible scientific 

reasoning behind these rules and their views and findings are discussed later in this 

chapter.  

2.2.4 Panch Maha Bhutas and their connection to the senses  

The Panch Maha Bhutas (5 elements) are aakasha or space, vayu or wind, agni or fire, jal or 

water and printhvi  or earth. The explanation provided is based on traditional Indian 

ÓÃÒÉÐÔÕÒÅÓ ÁÎÄ ÉÓÎȭÔ ÓÕÐÐÏÒÔÅÄ ÂÙ ÃÕÒÒÅÎÔ ÓÃÉÅÎÔÉÆÉÃ ÒÁÔÉÏÎÁÌÅ ÂÕÔ ÆÏÒÍÓ ÔÈÅ ÆÕÎÄÁÍÅÎÔÓ ÏÆ 

understanding the theory.  

Aakasha or space ɀ this element incorporates all the cosmic energies such as gravitational 

forces, magnetic fields and heat and light waves. Its main characteristic is known as shabd 

×ÈÉÃÈ ÃÏÕÌÄ ÂÅ ÔÒÁÎÓÌÁÔÅÄ ÁÓ ȬÓÏÕÎÄȭȢ 

Vayu or wind ɀ this element is the atmosphere around us, what causes movement and what 

transmits prana- universal breath. Its main characteristic is sparsh - touch. 

Agni or fire ɀ this element represents the heat and light of the fires, lighting and volcanoes, 

as well as the heat of fevers, energy, passion and vigour. Its main characteristic is sight. 

Jala or water- this element represents everything liquid, rain, rivers, the sea, as well as 

steam and clouds. It also represents all living plant material and its main characteristic is 

ras - taste. 

Prithvi or earth- this element represents all solid matter, as well as everything we stand on ɀ 

the Earth itself. It is also the element of gandh- smell. (Craze, 2001, p. 44)  
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Element Sense Architectural feature 
Space (ether) Sound Auditory 

Air Touch Tactile 

Fire Sight Visual 

Earth Smell Atmospheric (partially)  

Water Taste  

   
Table 2.2- Elements of Vaastushastra, the senses of human body and link to architecture 

According to Hinduism the human body and the universe are made of these 5 elements (Vir 

Singh, 2005). Therefore, it is suggested that the subconscious mind connects to the balance 

or imbalance of these 5 elements in the built space. Each of these elements connects with 

one of the 5 senses ɀ space connects with sound, air connects with touch, fire connects with 

sight, water connects with taste and earth connects with smell (Pegrum, 2000). Table 2.2 

above lists the possible connections between the elements, sensory organs and 

ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÆÅÁÔÕÒÅÓȢ 4ÈÉÓ ÓÈÏ×Ó ÔÈÁÔ ÔÁÓÔÅ ÉÓ ÔÈÅ ÏÎÌÙ ÓÅÎÓÅ ÔÈÁÔ ÄÏÅÓÎȭÔ ÄÉÒÅÃtly connect 

with any architectural feature. Therefore, this thesis will attempt to evaluate the comfort 

levels of the four senses and if evaluate if these help users feel comfortable in residential 

spaces that follow the rules of Vaastushastra.  

2.2.5 Vaastu Purush Mandala (Cosmic Grid) 

4ÈÅÒÅ ÉÓ Á ÍÙÔÈÏÌÏÇÉÃÁÌ ÓÔÏÒÙ ÂÅÈÉÎÄ ÔÈÅ ÃÒÅÁÔÉÏÎ ÏÆ ÔÈÅ Ȭ6ÁÓÔÕ 0ÕÒÕÓÈÁ -ÁÎÄÁÌÁȭ which 

relates to Shiva7 ×ÈÏ ×ÁÓ ÉÎ ÂÁÔÔÌÅ ×ÉÔÈ Á ÄÅÍÏÎ ÎÁÍÅÄ ȰAndhikasurȱ (Thirumalachar, 

1998).  During the battle, Shiva began to sweat, and from his exertions, a man was born who 

helped Shiva ×ÉÎ ÔÈÅ ÂÁÔÔÌÅ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ×ÁÓ ÇÒÁÎÔÅÄ Á ȰÂÏÏÎȱ8 that he could devour all the 

 
7 In Hindu mythology, the holy trinity comprises Bramha, Vishnu and Shiva, of which Bramha is the 
creator, Vishnu is the one who sustains, and Shiva is the destroyer of the Universe. 
8 A devotee ǿƛƭƭ ǿƻǊǎƘƛǇ ŀƴȅ ƻƴŜ ƻŦ ǘƘŜ Ƙƻƭȅ ǘǊƛƴƛǘȅ ǘƻ ǘǊȅ ŀƴŘ ŀǇǇŜŀǎŜ ǘƘŜƳΣ ǳǇƻƴ ǿƘƛŎƘ ǘƘŜ ŘŜǾƻǘŜŜΩǎ 
wish is granted, that is, a boon.  
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three worlds (Earth, Heaven and Hell). When the other gods and goddesses found out, they 

were terrified that this man could attack all the gods and goddesses and cause complete 

chaos. The 45 deities pinned this man (Purusha) to the ground, by sitting on his back. Since 

this demon was created to consume the worlds, he had a tremendous appetite. After 

surrendering to the deities, the Purusha asked what he could feed on, as his appetite was 

ÎÏÔ ÓÁÔÉÓÆÉÅÄȢ 4ÈÅ ÄÅÉÔÉÅÓ ÔÈÅÎ ÓÁÉÄ ÔÈÁÔ ÈÅ ×ÏÕÌÄ ÂÅ ËÎÏ×Î ÁÓ ȰVastu Purushaȱ ÁÎÄ ÈÅ ×ÁÓ 

free to devour or irritate those people who did not follow the rules of Vaastushastra in 

construction of the built environment9. This story is mythological but that does not however 

diminish the value of the meanings of the Vaastushastra. Its basic aspects possibly appear to 

have a greater meaning and value in everyday life to the extent that people practice the 

Shastra in order to benefit from its potential values in organizing spaces. 

The above mentioned five elements (Panch Maha Bhutas) are placed onto a grid of 3x3 

squares which is an example of the Vastu Prush Mandala Fig.2.1 (Bubbar, 2005). This grid 

constitutes of three components, Vastu, Purusha, and Mandala that mirror the threefold 

nature of existence in terms of mind, body and spirit  (Pegrum, 2000). There are 32 types of 

Mandalas ranging from a single site/plot to a combination of 100 sites/plots on a grid. For 

the purpose of this thesis the (3x3) Mandala is the only one that will be discussed. This is a 

simplified grid that shows the locations of the elements on the grid. The elaborate 81 grid 

shows each square representing divine forces, demonic forces, animals, plants and other 

ÑÕÁÌÉÔÉÅÓȾ ÁÄÊÅÃÔÉÖÅÓ ɉ/ÐȢ ÃÉÔɊȢ Ȱ4ÈÅ ÎÁÍÅÓ ÏÆ ÔÈÅ ÆÏÒÃÅÓ ÏÒ ÔÈÅ ÐÒÏÃÅÓÓÅÓ ÉÎÖÏÌÖÅÄ ÉÎ ÔÈÅ 

evolution of the spatio-temporal cosmos are the Devas or Devtas (wrongly translated as 

ÇÏÄÓ ÂÅÃÁÕÓÅ ÔÈÅÙ ÁÒÅ ÎÏÔ ÐÅÒÓÏÎÉÆÉÅÄɊȱ (Bhatt, 1979). The principles behind all the grids 

 
9 This is a mythology that explains the existence of the demon that will bring misfortune to your family if 
the rules of Vaastushastra are not followed.  
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mentioned are the same; there is a specific corner of the grid allocated to each element. Fig. 

2.1 below shows how the Mandala represents the five elements of nature, which can be 

used to the advantage of creating positive spaces. The element mentioned in each 

intermediate corner is supposed to represent how the occupants of the space may feel or 

how the functions of the house might be allocated. There is no explanation behind the 

placement of these elements given in the ancient text, but the author has tried to work out 

an explanation through this thesis.  

 
Figure 2.1- 3X3 Mandala with the 5 elements  

Northeast corner is associated with water; therefore, the water features of the house can 

only be placed in this corner. The possible explanation could be that water feature placed in 

this corner would be outdoors and mainly exposed to the early morning sun when UV rays 

ÁÒÅ ÔÈÅ ÌÅÁÓÔ ÁÎÄ ÔÈÅ ÓÕÎÌÉÇÈÔ ÉÓ ÂÅÎÅÆÉÃÉÁÌ ÆÏÒ ÐÅÏÐÌÅȢ 4ÈÉÓ ÄÏÅÓÎȭÔ ÍÅÁÎ ÔÈÁÔ ×ÁÔÅÒ ÃÁÎȭÔ ÂÅ 

placed in other corners such as the southwest or other northwest, the optimal direction for 

placing water is the northeast. Due to the combination of water and early morning sun, the 

northeast space is suggested for prayers (which usually happen at sunrise) or any similar 

activity that occurs in the morning (Chakrabarti, 1998).  
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Southeast is the fire corner this is possibly because it is exposed to maximum heat gain. It 

can be argued that the south side (both southeast and southwest) are equally exposed heat 

gain so why is the south east associated with fire? This thesis will test if there is a noticeable 

difference in the temperatures recorded in both southeast and southwest sides. Since it is 

the fire corner it is said to be the best place to locate the kitchen as it is the warmest 

location of the house. The southeast corner can be used for other purposes, but since it 

could be the warmest space of the house it is best suited for the kitchen (Pegrum, 2000).  

Southwest is considered to be associated with the earth element. It is difficult to establish a 

link between the element and the direction in this case. Traditionally this corner is 

supposed to have minimal or no windows and is physically associated with heavy weight. 

The reason for the weight association could be because it is linked with the earth element 

which is a heavy material. Since the southwest direction is exposed to the setting sun it can 

make the internal space significantly warmer, which is the possible reason for minimal, 

small windows or no windows on the walls. An alternative way in which windows can be 

provided on this side is if these are overhangs or other similar methods which avoid heat 

gain (Bubbar, 2005).  

Northwest is the wind corner because it is the predominant wind direction in many parts of 

India, especially in Rajasthan since it is the selected city for this thesis. This is an example of 

the element reflecting the physical environmental condition of wind direction. The house 

should be designed so that this side should allow for wind circulation by either placing 

adequate windows or by ensuring that air circulation can be achieved through placement of 

opening throughout the building. The sun has least impact on the North (west and east) 

sides which is a possible reason for the space to be linked with the wind element (Ananth, 

1998).  



Chapter Two: Literature Review 

31 | P a g e 
 
 

Central space is associated with the element ether or space. The thought behind placing the 

element of space in the middle of the house is so that the centre is kept empty. In a house 

which is of an average size and larger the empty space means that this central location 

should be a courtyard. Based on the proportion of the site and the way in which the 

architect wants to include the courtyard its specific location can be altered. In a house that 

is sÍÁÌÌÅÒ ÁÎÄ ÄÏÅÓÎȭÔ ÁÌÌÏ× ÆÏÒ Á ÃÏÕÒÔÙÁÒÄȟ ÉÔ ÍÅÁÎÓ ÔÈÁÔ ÔÈÅ ÃÅÎÔÒÁÌ ÓÐÁÃÅ ÓÈÏÕÌÄ ÂÅ ÆÒÅÅ ÏÆ 

any structural column or wall (Craze, 2001).  

After understanding the Vastu Purusha Mandala and the elements that link with it there is a 

possible reasoning behind the allocation of spaces based on the association with the 

elements. Table 2.3 shows the connection between the intermediate direction, element and 

ÔÈÅ ÓÕÇÇÅÓÔÅÄ ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÓÐÁÃÅ ÁÎÄ Á ÐÏÓÓÉÂÌÅ ÃÏÎÎÅÃÔÉÏÎ ×ÉÔÈ ÕÓÅÒÓȭ ÃÏÍÆÏrt  

Direction Element  Function Suggested 

time of use  

¦ǎŜǊǎΩ /ƻƳŦƻǊǘ 

Northeast Water Meditation Early Morning  Adequate natural light and 

comfortable temperature  

Southeast Fire Kitchen Mid-Morning  Warmest space in the house 

therefore used for kitchen 

Southwest Earth Master 

bedroom 

Night  Cooler space since minimum 

windows are located here  

Northwest  Wind Bathroom  Various times  Wind direction allows for 

natural ventilation  

Centre  Space Courtyard/ 

empty 

 Allows for natural light and 

ventilation in the space.  

Table 2.3- Elements of Vaastushastra, the link to direction and function and comfort 

Since the northeast corner is associated with the water element the ideal function of the 

space should be a meditative space, or a prayer space (Ananth, 1998). Similarly, the 

southeast is linked with the fire element and the ideal functional use is the kitchen 

(Chakrabarti, 1998). The southwest corner relates to earth and therefore suggested 

functional use is the master bedroom (Craze, 2001). The northwest is connected with wind 



Chapter Two: Literature Review 

32 | P a g e 
 
 

element and the functional use suggested is the bathroom and lastly the central space is 

connected with space and therefore should be used as a courtyard or an empty space 

(Bubbar, 2005). These are the ideal functional ÕÓÅÓ ÆÏÒ ÅÁÃÈ ÏÆ ÔÈÅÓÅ ÓÐÁÃÅÓȟ ÂÕÔ ÉÔ ÄÏÅÓÎȭÔ 

mean that these are the only functional uses of the spaces. For example, the kitchen could be 

placed in the Northeast corner in a house where the occupants consider food to be a very 

important function of the house. The functional use of these spaces can change based on the 

preferences of the occupants of the house (op. cit.). Relocating the functions of the house is 

based on the importance the function has for the user or based on the time of the day when 

the occupant is likely to use the space. Any function of the house that occurs during daylight 

hours should be located where there is ample natural daylight, for example if the food is 

prepared during day light hours it should be placed where there is ample day light available 

(Whelan, 2002). 

After reading all the above-mentioned manuscripts and contemporary text, the authors 

understanding of this is as follows. Any function that is carried out in the northeast corner 

should be based quality of light that is available at that time of the day. When these texts 

were written people relied mainly on natural day light and started their day at dawn and 

ended their day soon after dusk as there were minimal artificial light sources available. The 

functions of the house were laid out around the house to follow the suns path and the 

kitchen was placed in the southeast corner which was the warmest space within the house. 

Even though the southwest corner receives a lot of sun it is mentioned as a bedroom space 

because it is recommended that this corner of the house has minimal or no windows which 

will support the function of sleep. The northwest space is not the only location to place the 

bathroom, but it suggested as it allows for any unpleasant odours to escape the house 

ÅÓÐÅÃÉÁÌÌÙ ×ÈÅÎ ÍÅÃÈÁÎÉÃÁÌ ÓÙÓÔÅÍÓ ÏÆ ÅØÈÁÕÓÔ ÄÉÄÎȭÔ ÅØÉÓÔȢ  
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2.2.6 Orientation and grids (Mandalas) 

It is important to know the orientation of the site whether it is for planning a town, village 

or a building so that the grid (mandala) can be applied the right way around. A square piece 

of land which is six feet (one pole)10 in dimensions is marked out in the middle of the plot. 

The gnomon which off specific dimensions11 is placed at the centre of this square piece of 

land around which a circle is drawn of which the diameter is double the length of the 

gnomon. The shadows cast in the mid-morning and mid-afternoon (marks A and B) are 

marked on the circle from which the east- west axis is determined; arcs are drawn from 

these points to determine the north- south axis Figure 2 (Dashiell, 2014). Since the compass 

is readily available to us to determine the cardinal points, it has replaced this procedure. 

Orientation is important because of the use of the Mandala (grid)  system as each grid is 

designed for a specific orientation which is the ideal direction (Dagens, 1994) (Acharya, 

1934).   

 

Figure 2.2- Traditional method of determining orientation (Dagens, 1994) 

 
10 The units mentioned in the original text have been converted to feet and inches, the original 
dimensions are mentioned in Fig. 2  
11 It ƛǎ ƻƴŜ ŀƴŘ ŀ ƘŀƭŦ ŦŜŜǘ όƻƴŜ Ŏǳōƛǘύ ƛƴ ƭŜƴƎǘƘΣ Ƙŀǎ ŀ ŘƛŀƳŜǘŜǊ ƻŦ ҁέ ŀǘ ǘƘŜ ǘƻǇ όƻƴŜ ŘƛƎƛǘύ ŀƴŘ о ŀƴŘ ҁέ ŀǘ 
the bottom (five digits), with different sizes for medium and small gnomons specified (Dagens, 2000, p. 
29) 



Chapter Two: Literature Review 

34 | P a g e 
 
 

 

 

Mandala provides a basic grid which used for planning and is scalable ranging from building 

to village up to towns (Dagens, 1994). The most popular form of a mandala is square grid 

which is consists of 9 squares laid in 3x3 and is most commonly used (Chakrabarti, 1998). 

Other forms used are rectangular, triangular or circular from which the latter two are less 

frequently used. There is a total of 32 different mandalas and each grid is used as an 

underlying geometric shape for the plan of a particular building based on its end use 

(Bubbar, 2005). For example, one grid could be used as a base for temple, residential and 

educational which another grid might be used only for temple design. Each mandala is a line 

drawing that has a prescribed minimum and maximum dimension in two dimensions, along 

with values at which these proportions can be increased (Chakrabarti, 1998).  

2.2.7 Shadvarga formulae  

The word Shadvarga translates to six-fold division and refer to a group of six proportions or 

six formulae which are used at the design stage when the volume of the house is created. 

 

Traditional unit of 

measurement  

Conversion unit  Feet and inches 

8 grains  1 Angula or digit  ¾ inch  

12 Angulas  1 Vitasti or span of hand  9 inches  

2 Vitasti  1 Hasta or forearm  18 inches  

4 Hasta  I Danda or pole 6 feet 

2000 Danda 1 Kosha  12,000 feet 

2 Kosha  1 Gavyuti  24,000 feet  

Gavyuti  1 Yojana  48,000 feet 

100,000 Yojana  Earth  

Table 2.4- Conversion from traditional units to feet and inches  
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The most important factor is perimeter of the building, i.e., the length and the breadth of the 

site must be in harmony with each other. The Shadvarga formulae are a series of simple 

calculations that use the length, width or perimeter of the plot to calculate whether the site 

is auspicious or inauspicious. When these rules were written, most people would comply 

with the rules without questioning them (Chakrabarti, 2000).  

Based on the location of the site, the formulae are modified to accommodate the variations 

in climate conditions. Similar to the Shadvarga formulae is the ayadi/ aya formulae, which 

have different equations are used to calculate different aspects of the site. The names of the 

six formulae each describe which aspect of the site it will calculate. The description of each 

formula is provided in brackets in English after the Sanskrit name which are as follows Aya, 

(gains), Vyaya (losses), Nakshatra (asterisms) Yoni (matrices), Vara (solar days) and Tithi  

(lunar days) (Acharya, 1934). The results of these calculations should be within a specified 

range of numbers otherwise the measurements of the site are considered inauspicious. If 

ÔÈÅ ÍÅÁÓÕÒÅÍÅÎÔÓ ÄÏÎȭÔ ÇÉÖÅ ÔÈÅ ÄÅÓÉÒÅÄ ÏÕÔÃÏÍes by using the formulae, the perimeter 

size is adjusted so that desired outcomes would be achieved (Dagens, 1994).  

The scientific explanation behind the purpose of these formulae has not been documented 

anywhere. Therefore, further research is required to find a scientific explanation about 

what is meant by gains, losses and so on that the formulae are titled.  

The most common way of determining Aya is as follows: first calculate the area of the 
site, using Hasta or Danda as the unit of measurement, and rounding off to the nearest 
whole number; then divide the sum by eight. Eight represents the main directions (east, 
south-east, south, south-west,west, north-west, north, and north-east). The key result is 
the remainder of the calculation, for it is the remainder that detects the directional 
propensity of the considered space. (Chakrabarti, 2000) 
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These formulae are used to calculate the ideal site proportions which in the authors opinion 

connect ×ÉÔÈ ÔÈÅ ÆÉÖÅ ÃÏÒÅ ÅÌÅÍÅÎÔÓȢ 4ÈÅ ÁÕÔÈÏÒȭÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÉÓ ÔÈÁÔ ÔÈÅÓÅ ÃÁÌÃÕÌÁÔÉÏÎÓ 

were stipulated in the rules because they create guidelines for the proportions of the site. 

These guidelines underpin the proportions recommended for the site without having to 

specify every single combination. 

This thesis will try to understand the connections between the preferred proportions and 

the impact these have on the comfort of the users of space. This formulae and proportions 

aspect of Vaastushastra is concerned with orientation through principles that prescribe the 

correct placement of rooms and functions in relation to each other and to the eight major 

directions (the four cardinal and the four intermediary directions). Based on these 

principles the orientation emphasises auspicious location through good and bad effects, 

which are derived from the various associations of the eight directions (Chakrabarti 2000, 

p.45) 

2.2.8 Selection of materials  

The choice of materials is another essential part of Vaastushastra (Pegrum, 2000). The main 

resources used for construction are described in the texts as timber, stone and bricks. There 

is also an acceptance of the importance of knowledge of other popular materials that might 

have been used.  Earlier, buildings were built with natural materials (Ananth, 1998). A 

typical building had thirty to forty percent organic materials, derived from vegetation, like 

wood, straw, leaves. The other materials were inorganic, derived from the earth like loam, 

brick, stone and lime (Bubbar, 2005, p.113). The materials used in a project were most 

likely to be sourced locally rather than for other cities. This meant that the stone or timber 

or brick had properties that suited the local climate (Dagens, 1994). The materials that are 
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suggested in Vaastushastra change based on the region the text is written for. For the 

northern regions materials that protect the inside space from the outside cold temperatures 

are used such as brick and stone. The southern regions use a combination of stone, timer 

and palm leaves (Chakrabarti, 1998).  

The materials mentioned in the text could be limited because there were limited options 

available. With advances in technology many new materials have been developed which 

have enhanced build environments as we can build structures that are taller, wider and 

more dynamic. A strong contrast is seen between traditional buildings and modern 

buildings in numerous ways, one of which is the internal temperatures. Many parts of 

traditional buildings maintain comfortable internal temperatures for some time of the year. 

The properties of the natural materials helped in maintaining the internal temperatures at 

comfortable levels. The thickness of the natural material helped prevent rapid heat gain or 

heat loss from the internal spaces (Nicol, et al., 2012). The impact the use of materials has 

on the comfort levels of the internal spaces will be measured in this thesis.  

2.2.9 Superstition verses Plausible Scientific Explanation 

As mentioned earlier there are numerous original Vaastushastra manuscripts. These 

manuscripts have one aspect in common which is that the rules in each manuscript are very 

descriptive rather than prescriptive which leaves them open to interpretation by the reader 

but does not provide any reasoning behind the rules. For example, a verse from Mayamatam 

statesɀ  

Ȱ)Æ ×ÁÔÅÒ ÆÁÌÌÓ ÏÎ ÔÈÅ ×ÁÌÌ ÁÒÏÕÎÄ ɉÔÈÅ ÈÏÕÓÅɊ ÔÈÉÓ ÂÒÉÎÇÓ ÒÕÉÎ ÔÏ ÔÈÅ ÆÁÍÉÌÙ ÁÎÄȟ 
consequently, the edge of the roof (of the house) is not to abut onto this (wall) for, if 
that should happen, then all chance of success if spoiled, no matter for what class 
ÔÈÅ ÈÏÕÓÅ ÉÓ ÉÎÔÅÎÄÅÄȢȱ (Dagens, 1994) 
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The above statement is an example of a rule stated in Mayamatam (chapter 27 verse 125b-

126) which does not provide any reasoning but only states that there will be no chance of 

success if it is not followed. The era in which most of these manuscripts were written was 

when most people where happy to abide by rules and regulations that were stated by 

people with religious authority which included religious guru, priest who quoted original 

text of the VedasȢ 3ÉÎÃÅ ÔÈÉÓ ×ÁÓ ÁÎ ÅÒÁ ×ÉÔÈÏÕÔ ÓÃÉÅÎÃÅ ÁÓ ÉÔ ÉÓ ËÎÏ×Î ÔÏÄÁÙȟ ÉÔȭÓ questions or 

ÉÔȭÓ ÅÖÉÄÅÎÃÅ ÂÁÓÅÄ ÕÎÄÅÒÓÔÁÎÄÉÎÇȟ ÉÔ ÉÓ ÁÓÓÕÍÅÄ ÔÈÁÔ ÔÈÅ ÃÏÍÍÏÎ ÐÅÒÓÏÎ ÅÉÔÈÅÒ ÄÉÄ ÎÏÔ 

question their faith or did not seek these answers possibly because of the lack of basic 

ËÎÏ×ÌÅÄÇÅȢ 4ÈÅ ×ÏÒÄ ȰÓÈÁÓÔÒÁȱ loosely translates to science but is not used in the same 

context that it is used in today.  

If we examine the rule stated above, there can be a couple of interpretations of what is 

ÍÅÁÎÔ ÂÙ Ȱ×ÁÌÌ ÁÒÏÕÎÄ ɉÔÈÅ ÈÏÕÓÅɊȱ ÃÏÕÌÄ ÂÅ ÔÈÅ ÅØÔÅÒÉÏÒ ×ÁÌÌ ÏÆ ÔÈÅ ÈÏÕÓÅ ÏÒ ÔÈÅ ÃÏÍÐÏÕÎÄ 

wall of the house. At the time this was written there was probably very little available in 

terms of water-proofing the house. This means that if water would fall on the wall directly 

or from the roof it would most likely damage the wall of the house and therefore the house 

and eventually cause trouble for its occupants as a result there would be no success for 

them. It is now a given that every building incorporates water proofing as the damage 

caused by lack of it is known to most and can be explained through science (Similar to the 

example given by Dr. Atuchan in Appendix).  

2.2.10 Site selection based on principles of Vaastushastra  

The above points describe the basic vocabulary of Vaastushastra. The core aspects of 

designing homes will be discussed in this part of the chapter. When the architect starts to 

design a home, the selection of the site is the first aspect that needs to be checked (Dagens, 
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1994) (Acharya, 1934) (Chakrabarti, 1998). The criteria for selecting the site are ɀ colour, 

odour, flavour, form, orientation, sound and tactility. Based on the caste that the user 

belongs to, there are different criteria that the architect will check for selecting the site (op. 

cit.). Based on all the descriptions provided in the various Vaastushastra manuscripts table 

2.7 has been developed by the author which produced a snapshot of all the different criteria 

specified.  Table 2.5 below has many characteristics most of which are outdated today and 

only few can be considered significant. 

The manuscripts of Vaastushastra provide the colour and odour, amongst other aspects, 

when they list the specifications of dwelling site for each caste (op. cit.). These texts were 

written before science as it is known today existed, therefore the text could not mention 

chemical composition, formula or names of the composition that should be available in 

specific sites.  

It is the authors interpretation that the specification of colour could link to the chemical 

composition or names of the chemicals that should be present in sites based on the end user 

and their needs at time these written. Caste system is formally abolished in India which 

makes this an outdated aspect.  

The trees were suggested based on the composition of the soil and the local climate 

conditions. This is a principle that needs to be adapted for local climates where it is applied.  

A natural slope to the site is preferred in India as most cities have natural rain therefore 

draining the water naturally is helpful. Slope on the site can be adapted based on the local 

climatic conditions. Basic form and proportion of the site are important factors that should 

be followed in contemporary residential designs because the site proportions usually 

dictate the building proportions. 
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Color Flavor  
Suggested 
Mineral  

Formula  
Site 

Suitable 
for  

Tree that 
can be 

planted 12 

Site 
should 
slope 

towards  

Basic 
Form/ 

shape of 
site  

Length to Width ratio 13  
Result of 

such a site 

Yellow Sour Goethite FeOOH vaisya plaksa East rectangle length is 1/6 more than width beneficent 
Strong 
Brown Sour Goethite FeOOH vaisya plaksa East rectangle length is 1/6 more than width beneficent 

Red Bitter  Hematite Fe2O3 king asvattha East rectangle length is 1/8 more than width success 

Red Bitter  Hematite Fe2O3 king asvattha East rectangle length is 1/8 more than width success 

Red Bitter  Lepidocrocite FeOOH king asvattha East rectangle length is 1/8 more than width success 

Dark Red Bitter  Ferrihydrite  Fe (OH)3 king asvattha East rectangle length is 1/8 more than width success 

Black Pungent Iron sulfide FeS sudra nyagrodha East rectangle length is 1/4 more than width 
riches and 
gain 

Black 
(metallic) Pungent Pyrite FeS2 sudra nyagrodha East rectangle length is 1/4 more than width  

riches and 
gain 

Pale 
Yellow Sour Jarosite 

K Fe3 
(OH)6 
(SO4)2 vaisya plaksa East rectangle length is 1/6 more than width beneficent 

Black Pungent Todorokite MnO4 sudra nyagrodha East rectangle length is 1/4 more than width 
riches and 
gain 

Black Pungent Humus   sudra nyagrodha East rectangle length is 1/4 more than width 
riches and 
gain 

White 
astringent 
and sweet Calcite CaCO3 brahmins udumbra North square length is equal to width 

good 
fortune 

White 
astringent 
and sweet Dolomite 

CaMg 
(CO3)2 brahmins udumbra North square length is equal to width 

good 
fortune 

Very Pale 
brown Sour Gypsum 

CaSO4× 
2H2O vaisya plaksa East rectangle length is 1/6 more than width beneficent 

Table 2.5- Site selection criteria  (Karani, 2012)

 
12 These are Indian names of the trees as specified in the original manuscripts.  
13 Links to the Aya formulas as these establish the orientation of the building, courtyard size and location, opening sizes and location and so on.  
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2.2.11 Planning the layout of houses  

Once the site is selected there are many prescriptive procedures about creating the foundation of 

the building, laying the plinth and the base of the building (Sabharathnam, 1998). These describe 

methods that are similar to rule of thumb of structural calculations which are currently carried 

out with greater precision.  The foundation deposits prescribed by Vaastushastra also mentioned 

that precious and non-precious items should be laid in them (Acharya, 1934) (Dagens, 1994).  

The text prescribes these deposits as ways to appease the gods and goddesses which is based on 

faith and therefore outside the scope of current scientific explanation.  

The house and its design are detailed in all the various text of Vaastushastra. The rules begin with 

the layout of all the buildings on the site because the site can be small enough to accommodate one 

building or large enough to accommodate up to ten built structures (Chakrabarti, 1998). Overall 

planning of the buildings does not mention direction; however, it is understood that the directions 

recommended for the site are followed through. The author of this thesis agrees that directions are 

an important aspect of Vaastushastra, but the importance is in terms of connections with elements 

of nature such as light, water, wind and air which will be tested in thesis. Another correlation of the 

elements is with the supernatural aspects it is associate with, which is not considered in this thesis. 
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The house is first classified into number of buildings it can comprise which are one, two, three, four, 

seven or ten main buildings (sala14). In concept a house with these building would look like Fig. 2.3 

 

 

 

 

 

 

 
14 A detailed description of what a building can comprise off is given in Manasara Series No: 1- A Dictionary of 
Hindu Architecture pp. 580- 587. In general it refers to a hall, a room, an apartment, a house, a stable and a stall.  

Verandah 

Verandah 

Courtyard 

One main 

building 

Two main 

buildings 

Three main 

buildings 

Verandah 

Gallery 

Courtyard 

Figure 2.3 -Basic blocks for residences (Acharya, 1934) 
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Figure 2.4- Basic design of larger residences (Acharya, 1934) 

The above diagrams are conceptual in terms of planning the main buildings15 (built forms) and 

the verandas and courtyards (voids) fig 2.4. The application of them will vary based on the site 

and the use of the building and therefore the buildings that are constructed based on 

Vaastushastra look different from each other. The dimensions of these buildings are specified in 

Mayamatam which states the minimum and maximum dimension and how to calculate the 

variations in between (Chakrabarti, 2000). Based on the calculations of the site and the Aya 

formula, the architect can calculate the dimensions of each building (Bubbar, 2005). 

The heights of the buildings are also specified in the text with the maximum mentioned height of 

12 floors (op. cit.). All the dimensions of the buildings are also specified based on the caste 

system, which is probably linked to the affordability of building the house based on the income of 

the earning member, typically male (Chakrabarti, 1998). The links to the caste system is 

 
15 More examples of these diagrams are shown in the introduction chapter of Mayamatam Vol. I 
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considered outdated as it has no established link with the architecture other than affordability. 

The height is suggested in relation to the length and width of the plan (Sabharathnam, 1998). The 

ÁÕÔÈÏÒȭÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈis is that it the volume of the space should be proportionate with 

reference to the site and human scale. The elevations that are given in Manasara, Vishwakarma 

Prakash and Mayamatam support the understanding of proportion. All three also mention 

specifically where the doors should and should not be placed, the reasoning behind this is that 

good fortune will fall upon you if you follow the rules and if you do not follow them you will be 

faced with misfortune (Acharya, 1934) (Dagens, 1994).  

 

WATER 

FIRE 

EARTH 

WIND 

ETHER 

Treasury  Prayer room 

Bathroom 

Kitchen  Bedroom 
Master 
Bedroom 

Study 

Guest Bedroom 

Figure 2.5- Elements and room locations on Mandala (Pegrum, 2000) 
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The internal layouts of the house are also specified in Vaastushastra, these are the most popular 

and well-known aspects of Vaastushastra. Figure 2.5 shows the relationship between the 

elements, deities of the mandala, the directions and allocation of rooms (Pegrum, 2000) 

(Chakrabarti, 1998) (Craze, 2001). The deities of the mandala create superstition in 

Vaastushastra, and the common understanding is that if you place things under the appropriate 

deity it will be successful.  

The elements and architectural features connect the building with its surroundings. The north 

and north-east side of the building should have maximum number of openings to allow for 

natural light and for ventilation, especially in relation with the central courtyard. The south side 

should have minimum openings as it keeps out the solar heat gain (Bubbar, 2005). The building is 

oriented based on the geographic location of the house (Chakrabarti, 1998). All the buildings of 

the site should allow for verandas and courtyards which allow for natural ventilation.  

2.2.12 Traditional and Contemporary Examples of Vaastushastra  

Many cities in India were laid out on the basic grid of Vaastushastra, such as Chandigarh and 

Jaipur (Patra 2009, Chakrabarti 1998). In the master plan of Chandigarh, the following features 

link with Vaastushastra ɀ capital complex, where the government buildings are located 

symbolizes the head since the government buildings are the metaphorical head of a city in the 

northeast.  Similarly, Punjab University represents education and therefore is in the north. 

Sukhna Lake occupies the east/ north east corner which is an example of a water element located 

in the north east and east region. The city centre occupies the heart or the physical centre of the 

city which is usually left with open with landscape elements which helps with air circulation and 

ÁÃÔÓ Á ÃÏÎÔÒÏÌ ÆÏÒ ÔÈÅ ÃÉÔÙȭÓ ÕÒÂÁÎ ÄÅÎÓÉÔÙȢ 4ÈÅ ÃÒÅÁÔÉÏÎ ÇÒÏÕÎÄ ÉÓ ÐÌÁÃÅÄ ÉÎ ÔÈe Northwest; 
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industrial zone is located in the southeast and the southwest, south and west zones are for living 

purposes which links to the earth element which is nurtures growth (Patra, 2009). In the 

planning of a building or a city, the most important considerations is that two dimensions, i.e., the 

length and the breadth must be in harmony and must belong to each other, which allows the 

space contained in them would be harmonious (Bubbar, 2005). 

In the ancient times the first step in designing the house was to identify the architectural team, 

which constituted of four experts who were Sthapati or master builder or architect, Sutragin or 

surveyor is the son or disciple of Sthapati , Takshaka  carpenter or sculptor and Vardhaki expert 

at painting and helps the Takshaka (Acharya, 1934) (Dagens, 1994).  Once the team was in place 

the site was selected through a rigorous check for matching the guidelines that examine the size, 

shape, sound, taste, colour, smell, vegetation and topographical features which shows that the site 

can be used to build a home. The orientation of the site is determined after which the appropriate 

Mandala was identified after which the Vastu Purusha Mandala was laid on top of the established 

grid (Nathan, 2015). The house is built around a central open space, ruled by Bramha, as depicted 

on the Mandala (Achari, 2016). Each side of the square courtyard holds one wing of the house 

which is known as the main building. Depending on the scale of the house, additional grids are 

added to make it seven or ten main building house (Chakrabarti, 1998). An example of the seven-

range house which shows the length, width and verandas that use the prescribed proportions 

described in the text (Figure 2.6).   
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Figure 2.6- A seven range house with two courtyards (Batley cited in Chakrabarti, 1998)  

 

The Mandalas also provide detailed instructions regarding individual houses which specifies 

details about planning of the house, location of the courtyards, placement of doors, windows, 

furniture and other household items. (Nathan, 2002). Vaastushastra connects orientation with the 

correct placement of rooms and functions in relation to each other and to the eight major 

directions (the four cardinal and the four intermediary directions). The orientation principles 

emphasise auspicious location, which are thought to have good and bad effects for functions that 

are in them are derived through the associations of the eight directions (Chakrabarti, 2000). The 

functions of the house would be placed in various directions based on the lifestyle of the family as 

discussed in 2.2.4. Those functions that would be carried out during the early morning would be 

placed so that there would be access to natural daylight. Therefore, if the family would cook its 

meals early in the morning the kitchen would be placed in the northeast corner. Also, if the family 

thought the function of eating was important the kitchen would be placed in northeast corner.  
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Mandala grid is associated with the Vaastu Purusha Fig.2.5 and is figuratively linked with the 

human form known as the Purusha in Hindi (Nathan, 2015). Regardless of the scale at which the 

mandala is used it always represents the human form. The activates are therefore laid out 

accordingly. Whether it is used to plan a city, village or individual house the mandala represents 

the body parts and the marmasthan (vital points). The main function of house or village is placed 

at the head which is the northeast region. Similarly, the centre is known as the heart, even though 

biologically the centre of the human body is the stomach, in this case it is referred to as the heart. 

The central space is metaphorically the heart and is suggested to be left open or free from 

structural loads such as columns and load bearing walls (Thirumalachar, 1998). 

Although the various texts on Vaastushastra are similar in the in terms of basic layout of the 

building, the application to different regions dictates variation according to the region to which it 

is applied. The regional variation occurs in terms of incorporating the physical form determinants 

like climatic, topographical and cultural parameters could be compared to show how Vastu 

Purusha Manadala, the basic design grid, for instance, presents two different solutions suitable 

for each region (Chakrabarti, 1998). A house that is built in Rajasthan (Fig 2.7) is built to suit the 

hot and arid climate and the house in Kerala (Fig 2.8) is built for wet and humid climate (op. cit.).  

The house built for Rajasthan is rectangular and the is longer in the east to west axis and shorter 

in the north to west axis. This aspect helps prevent heat gain in hot climates, based on the sun 

angle especially during the summer months. Rooms are placed around the courtyard of the house 

and the same proportions are maintained for all the rooms. Larger rooms are a multiple of the 

base square which is then added on in one direction (length or width). Proportions of the 

courtyard are similar to the overall house; both are rectangular in shape and length and width 

proportions are maintained. The house designed for Kerala is square in geometry as the climate is 

wet and humid. The main courtyard is square which is proportionate to the overall square of the 
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house. Since the weather is tropical the key feature of the house is the pitch roof which provides 

overhangs around the house. Rooms in this plan are based on a square in geometry and are an 

extension of the room in one direction only. These examples show the same rules of 

Vaastushastra can be applied differently to accommodate different requirements of the region 

and the users.  

 

 
Figure 2.7- A Haveli in Rajasthan (Chakrabarti, 1998) 
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Figure 2.8- A house in Kerala (Chakrabarti, 1998) 

     

Following are some unconventional applications of the principles of Vaastushastra and the Vastu 

Purush Mandala grid. First is the creative application of the 3x3 Mandala on the IIT campus in 

Bombay (Fig. 2.9) and the final plans (Fig. 2.10). The plan of the campus is based on the 3x3 grid 

in which the grid is pulled apart and creatively placed back together. Three stages of the plan are 

shown in Fig.2.9 which show how an architect can use the mandala in a creative and unique 

manner (Chakrabarti, 1998).  

In the example of IIT campus it is important to understand which of the original characteristics 

are maintained in the contemporary application of the mandala. The orientation of the plan is the 

along the north- south axis which is one of the traditional characters. The rooms on the right side 

of the plan do not conform to the orientation which illustrates that some of the rooms can vary 

from the main grid as long as the grid is maintained in the majority of the building. Another 

character is that the courtyard is maintained at the centre of the building the main understanding 

is that the central space is without structural walls and columns. The proportions of the rooms 
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are maintained throughout the building which is a key feature that is maintained from the 

original text. There are minimal windows on the south façade of the building and the windows on 

the west façade are covered by an architectural overhang which protects these openings.  

 
Figure 2.9- Play of the 3x3 Mandala, IIT, Bombay (Indian Architect and builder cited in Chakrabarti1998) 
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Figure 2.10- Plan of IIT Bombay (Indian Architect and builder cited in Chakrabarti1998) 

 

Another example of unconventional use of the rules is Jawahar Kala Kendra in Jaipur, which was 

designed by Charles Correa in 1986. It is based on a grid of 9 squares, with each of the squares 

associated with functions derived from the given planetary associations (Figure 2.11).  
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Figure 2.11 - /ƘŀǊƭŜǎ /ƻǊǊŜŀΩǎ Ǉƭŀƴ ŦƻǊ WŀǿŀƘŜǊ Yŀƭŀ YŜƴŘǊa, Jaipur 1986 (Chakrabarti1998) 

2.2.13 Vaastushastra in and around India  

Vaastushastra is a part of the Vedas, which is followed by Hindus, therefore its examples can be 

seen in countries that practice Hinduism. Some examples of Vaastushastra are discussed in 

chapter 2.2.10, these show examples of building plans to understand how these planned are laid 

out. These are other examples of buildings that are built on its principles and can be seen both 

within and outside India (Acharya, 2006). Vaastushastra is used at a variety of scales and 

planning cities is one such example (Pegrum, 2000). Some cities were initially planned based on 

the principles of Vaastushastra, these later changed as the cities developed and the additional 
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ÅØÐÁÎÓÉÏÎÓ ÄÉÄÎȭÔ ÁÌ×ÁÙÓ ÆÏÌÌÏ× ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ Vaastushastra. The city of Jaipur in Rajasthan, 

also Jaisalmer in Rajasthan, the master plan for Chandigarh and the concept of Vidyadhar Nagar 

are examples of such cities (Ananth, 2001) (Chakrabarti, 1998).                                                                                                                                                                                                                                                                                                                                                                          

Vaastushastra was used to design and build many different types of buildings across India. It is 

predominantly associated with temple architecture, but it was used to design palaces that were 

used by kings, havelis that were dwelling spaces for nobles, gateways, pavilions & halls and 

houses (Dagens, 2000). Examples of buildings that are made based on the principles of 

Vaastushastra can be seen all around India. Each region has a specific style of architecture, but it 

can be broadly divided into two styles, one from the north which was influenced by Aryans and 

the south which belongs to the Dravidians (See Chapter 2.2.1).  

Examples of such temple architecture can be seen in Pattadakal, Bhuvanesvara, Cuttack, Jaspur, 

Benares, Vrindavan, Khajuraho, etc. which have been identified as Indo-Aryan architecture. 

Whereas temples at Pattadakal, Dharwar, Mamallapuram, Conjeevaram, Tanjore, Tiruvalur, 

Srirangam and others are examples of Dravidian architecture (Acharya, 2006). Majority of the 

palaces in Rajasthan, were designed based on the principles of Vaastushastra. Examples of these 

palaces include, Udaipur City Palace, Bikaner Palace, Amber Palace, Chitor Palace to name a few 

(G.H.R.Tillotson, 1999). Similarly, Rajasthan has examples of havelis such as Purohit Haveli in  

Udaipur, Begun Fort in Mewar, Bhatt Paliwal Haveli in Udaipur, Pandit Shivdin Haveli in Jaipur and 

many others (Shikha, 2004).  

 

2.2.14 Vaastushastra outside India  

Manasara is one of the original manuscripts of Vaastushastra which is used to understand the 

principles and their application as mentioned in Chapter 2.2.1. Manasara constitutes of seven 

volumes which were written by Prasanna Kumar Acharya. The sixth book in this series is titled 
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Hindu Architecture in India and Abroad. The book starts with a chapter that takes account of Pre-

Vedic Architecture, which is the period before the Hindu Vedas were written. In this chapter PK 

Acharya surveys the architecture in Mohenjo-Daro, Harappa, Jhukun, Johi, Sehwan, Kohistan, 

Baluchistan and Waziristan and includes the insights of Sir John Marshall who was in charge of 

the archaeological survey of India (Acharya, 2006). This chapter discusses the materials that were 

used in the construction of the buildings, the height of the building, number of courtyards 

included and in some cases the similarities that these structures might have with the various text 

of Vaastushastra.  

PK Acharya then looks at Vedic Architecture which refers to the period after various text of 

Vaastushastra were written. He mentions that there are references to Vaastushastra in other text 

such as the Atharva-veda and that the architecture found in Mohenjo-Daro and Harappa which 

predates this text does embody the rules of Vaastushastra (op. cit.).  

Next are examples of architecture that were built based on Vaastushastra and were seen in the 

cities that are very close to India, such as Tibet, Sikkim, Nepal and Ceylon as well as Kashmir and 

Kangra. In Tibet, there are rare examples of Siva temples, but these were built in the principles of 

Vaastushastra with small local changes. The monasteries in Tibet were established by Indian 

teachers and therefore thÅ ÁÒÃÈÉÔÅÃÔÕÒÅ ×ÁÓ ÒÅÍÉÎÄÅÒ ÏÆ Ȭ)ÎÄÉÁÎ ÏÒ ÏÒÉÇÉÎ ÁÎÄ ÓÔÙÌÅȭ ÂÕÔ ÔÈÅÙ ÈÁÄ 

roof structures that were of Chinese style (op. cit.). Examples of structures that follow principles 

Vaastushastra can also be found in Khotan. The structures use different proportions, but the basic 

geometric shapes are a consistent with the elements in Indian architecture.    

Other cities in which examples of Hindu architecture can be seen are Burma, Siam, Cambodia, 

Sumatra, Bali, Borneo, China and Japan (op. cit.). According to Acharya, architecture in Burma 

ȰÂÏÒÒÏ×ÅÄ ÍÁÎÙ ÏÆ ÔÈÅ )ÎÄÉÁÎ ÆÏÒÍÓ ÏÆ ÁÒÃÈÉÔÅÃÔÕÒÅȱ (Fergusson, 1910, p. 339).  Pyramidal roofs 
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that are seen in temple structures in Burma replicate the setbacks in heights and similar 

curvilin ear sikhara (mountain peak) seen in Hindu architecture (Fergusson, 1910).  

Ȱ4ÈÅ ÐÒÉÎÃÉÐÌÅ ÖÁÒÉÁÔÉÏÎÓ ÍÁÄÅ ÉÎ ÔÈÅ ÄÅÓÉÇÎ ÏÆ ÔÈÅ :ÅÄÉ ɉchaitya means shrine) are those of the 

relative proportion of the bell to the east of the structure, the outline of the same and its 

ÓÕÐÅÒÓÔÒÕÃÔÕÒÅȟ ÁÎÄ ÔÈÅ ÄÅÃÏÒÁÔÉÏÎ ÅÍÐÌÏÙÅÄȱ (Fergusson, 1910, p. 343).  

Siam has very few architectural remains that have Indian origins, compared to Champa and 

Camboadia (Acharya, 2006). The text mentions temples such as Dong Duong, Po Nagar to be 

designed based on design suggested in Manasara. Similarly, cities of Cambodia, Sumatara and Bali 

have temples that resemble the architectural style seen in India. Acharya then gives a detailed 

description about the architectural style found in China. 

Ȱ4ÈÅÓÅ ÒÕÌÅÓ ×ÅÒÅ ÄÉÓÔÉÎÃÔÌÙ ÔÁËÅÎ ÆÒÏÍ ÔÈÅ ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÔÅØÔÓ ÏÆ )ÎÄÉÁȢ )Î the Manasara Silpa-

sastra the rules regarding the length, breath, height and number of stories of buildings for people 

ÏÆ ÄÉÆÆÅÒÅÎÔ ÒÁÎËÓ ÁÒÅ ÄÉÓÃÕÓÓÅÄ ÉÎ ÇÒÅÁÔ ÄÅÔÁÉÌȱ (Acharya, 2006, p. 376) 

4ÈÅ ÁÒÃÈÉÔÅÃÔÕÒÅ ÉÎ *ÁÐÁÎ ȰÏ×ÅÓ ÉÔÓ ÏÒÉÇÉÎÓ ÔÏ #ÈÉÎÅÓÅ ÓÏÕÒÃÅÓȱ (Fergusson, 1910, p. 487). 

4ÅÍÐÌÅÓ ÉÎ *ÁÐÁÎ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ×ÈÅÔÈÅÒ ÔÈÅÙ ÂÅÌÏÎÇ ÔÏ "ÕÄÄÈÉÓÔ ÏÒ 3ÈÉÎÔÏ ÆÁÉÔÈ ȰÁÒÅ ÁÌÌ ÏÆ #ÈÉÎÅÓÅ 

4ÉÎÇ ÔÙÐÅȱ (Acharya, 2006, p. 369). The plans of homes in Japan are similar to those seen in India 

and follow the principles outlined in Manasara (Acharya, 2006).   

The above shows that the principles of Vaastushastra have been applied outside of India. Its 

ÁÐÐÌÉÃÁÔÉÏÎ ÄÏÅÓÎȭÔ ÍÅÁÎ ÔÈÁÔ ÔÈÅ ÂÕÉÌÄÉÎÇÓ ÈÁÖÅ Á ÓÉÍÉÌÁÒ ÁÐÐÅÁÒÁÎÃÅȢ 4ÈÅ ÁÂÏÖÅ ÅØÁÍÐÌÅÓ ÓÈÏ× 

that the principles of Vaastushastra can be applied and the buildings can also maintain local 
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features. The important ideas that need to be maintained are the key principles that have been 

identified in chapter 2.3.8. 

2.2.15 Literature review of text on Vaastushastra 

)Ô ×ÁÓ ÉÎ ÔÈÅ ÅÁÒÌÙ ρωωπȭÓ ÔÈÁÔ Vaastushastra became popular amongst architects (Tillotson, 

1997). The Fist All India Symposium on Vastu was held in Bangalore in June 1995. The papers 

from it were published in Vastu, Astrology and Architecture (Vasudev, 1998). The focus of the 

symposium was to understand the relevance of Vaastushastra at that time. There were three main 

topics at the symposium, Vastu and its relevance to modern times, Vastu and Jyotisa (Astrology) 

and Vastu and Temple architecture. The findings of the papers discuss the rules from the original 

Sanskrit texÔÓȟ ÉÎ %ÎÇÌÉÓÈ ×ÈÉÃÈ ÃÁÎ ÂÅ ÒÅÁÄ ÁÎÄ ÕÎÄÅÒÓÔÏÏÄ ÂÙ ÔÈÏÓÅ ×ÈÏ ÄÏÎȭÔ ËÎÏ× 3ÁÎÓËÒÉÔȢ 

The findings made it relatively easier for more people to follow Vaastushastra rather than trying 

to read and understand the original text even though these are available in English. Various 

articles explain key aspects of orientation, proportions, appropriate heights of buildings and use 

of materials in designing buildings. The articles also include discussions on temple architecture in 

relation to Vaastushastra. Many authors ÓÕÃÈ ÁÓ !ÄÁÍ (ÁÒÄÙȟ !ÌÉÃÅ "ÏÎÅÒȟ 3ÁÄàĢÉÖÁ 2ÁÔÈ ¡ÁÒÍà 

and Pamela Scott to name a few have written extensively about Temple architecture.  

Vibhuti Chakrabarti wrote her book Indian Architectural Theory and Practice: Contemporary Uses 

of Vastu Vidya in 1998. Her work is widely referenced in all research publications. This book 

introduced the concept that the variations between the different manuscripts were related to the 

geographic location for which the were written. Chakrabarti also explains this by showing two 

different plans from different regions in India shown in 2.2.10. Her explanations are based on the 

concepts of deities and astrology. Manadala is the cosmic grid (see 2.2.5) on which the deities 

reside and placing the wrong function in it can bring misfortune. This is one plausible explanation 



Chapter Two: Literature Review 

58 | P a g e 
 
 

for the theory, this thesis is exploring another way in which this theory can be verified. 

Chakrabarti then wrote a paper about the formulae that are used in Vaastushastra which is also 

widely referred to in academic research papers.  

Reena Patra is another author who has written about Vaastushastra. Her first paper was titled A 

Comparative Study on Vaastu Shastra ÁÎÄ (ÅÉÄÅÇÇÅÒȭÓ Building, Dwelling and Thinking was 

published in 2006. She finds similarities between both pieces of writing and highlights the fact 

ÔÈÁÔ ȰÉÔ ÅÓÔÁÂÌÉÓÈÅÓ Á ÒÅÌÁÔÉÏÎÓÈÉÐ ÂÅÔ×ÅÅÎ ÍÁÎ ÁÎÄ ÎÁÔÕÒÅȱ (Patra, 2006, p. 199). She introduces 

ÔÈÅ ÃÏÎÃÅÐÔ ÔÈÁÔ ÈÏÍÅÓ ÓÈÏÕÌÄ ÂÅ Á ÐÌÁÃÅ ×ÈÅÒÅ ÐÅÏÐÌÅ ȰÓÈÏÕÌÄ ÌÉÖÅ ÃÏÍÆÏÒÔÁÂÌÙȱ ɉÏÐȢ ÃÉÔȢɊȢ 4ÈÉÓ 

ÐÁÐÅÒ ÉÓ ÁÂÏÕÔ ÔÈÅ ÓÐÉÒÉÔÕÁÌ ÃÏÎÃÅÐÔ ÏÆ ÃÏÍÆÏÒÔȟ ÉÔ ÄÏÅÓÎȭÔ ÇÏ ÔÈÏÕÇÈ ÔÈÅ ÔÈÅÏÒÙ ÏÆ ÔÈÅÒÍÁÌ 

comfort. Another paper by Patra looks at the similarity between Vaastushastra and sustainability 

(Patra, 2009). D K Bubbar published his book The Spirit of Indian Architecture in 2005. In his book 

her explores the idea that Vaastushastra can be applied to countries outside India. This can 

happen by modifying the rules to suit the local climate in which it is applied. He is a practicing 

architect and he has examples of spaces that he has designed based on these principles. G.H.R. 

Tillotson, Amita Sinha and Vini Nathan are other contemporary authors who have written papers 

on Vaastushastra.  

*ÕÌÉÅÔ 0ÅÇÒÕÍȭÓ Vastu Vidya the Indian art of placementȟ 2ÉÃÈÁÒÄ #ÒÁÚÅȭÓ Vaastu the Indian spiritual 

alternative to feng shui ÁÎÄ 3ÁÓÈÉËÁÌÁ !ÎÁÎÔÈȭÓ Vastu A path to harmonious living are all coffee 

table books with lots of illustrations to explain the basic facts. These are similar in approach to 

#ÈÁËÒÁÂÁÒÔÉȭÓ ×ÒÉÔÉÎÇ ÁÎÄ ÔÈÅÙ ÁÌÌ ÅØÐÌÁÉÎ ÔÈÅ ÔÈÅÏÒÙ ÆÒÏÍ Á ÓÐÉÒÉÔÕÁÌ ÁÐÐÒÏÁÃÈȢ /ÔÈÅÒ ËÎÏ×Î 

authors include N.H. Sahhasrabude, R.D. Mahtme, Derebail Muralidhar Rao, A.R. Tarkhedkar and 

others who try to provide scientific explanations for Vaastushastra. They discuss that the north 

side is positive because it is the source of energy and the south is negative because it is the sink 

zone. Other concepts iÎÃÌÕÄÅ ÒÅÆÅÒÒÉÎÇ ÔÏ ȬÅÎÅÒÇÙȭ ÆÒÏÍ ȬÇÒÁÖÉÔÁÔÉÏÎÁÌ ×ÁÖÅÓȟ ÇÅÏÍÁÇÎÅÔÉÃ ÆÌÕØȭ 
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and other. These concepts can be looked at it further detail to understand their scientific 

reasoning.  

2.3.1 Sick building syndrome and Comfort 

Ȱ4ÈÅ ÄÅÓÉÇÎ ÏÆ ÏÕÒ ÂÕÉÌÔ ÅÎÖÉÒÏÎÍÅÎÔ affects our health and well-being and can have long-term 

ÉÍÐÌÉÃÁÔÉÏÎÓ ÆÏÒ ÑÕÁÌÉÔÙ ÏÆ ÌÉÆÅȱ (Steemers, 2016). The World Health Organization defines health as 

ȰÈÅÁÌÔÈ ÉÓ Á ÓÔÁÔÅ ÏÆ ÃÏÍÐÌÅÔÅ ÐÈÙÓÉÃÁÌȟ ÍÅÎÔÁÌ ÁÎÄ ÓÏÃÉÁÌ ×ÅÌÌ-being and not merely the absence of 

ÄÉÓÅÁÓÅ ÏÒ ÉÎÆÉÒÍÉÔÙȱ (WHO, 2016)Ȣ Ȱ4Ï Á ÌÁÒÇÅ ÅØÔÅÎÔȟ ÆÁÃÔÏÒÓ ÓÕÃÈ ÁÓ ×ÈÅÒÅ ×Å ÌÉÖÅȟ ÔÈÅ ÓÔÁÔÅ ÏÆ 

our environment, genetics, our income and education level, and our relationships with friends 

ÁÎÄ ÆÁÍÉÌÙ ÁÌÌ ÈÁÖÅ ÃÏÎÓÉÄÅÒÁÂÌÅ ÉÍÐÁÃÔÓ ÏÎ ÈÅÁÌÔÈȱ (op.cit.). Another aspect of understanding 

built spaces is the impact that buildings can have on the health of the users (Mujdem & Balanh, 

2011).  

Sick building syndrome was primarily understood as a problem that was faced only in office 

ÂÕÉÌÄÉÎÇÓ ÆÒÏÍ ÔÈÅ ÅÁÒÌÙ ρωχπȭÓȟ ÂÕÔ ÉÔ ÁÆÆÅÃÔÅÄ ÕÐ ÔÏ σπϷ (WHO, 2016) of the newly constructed 

buildings iÎ ÔÈÅ ×ÅÓÔ ×ÈÉÃÈ ÉÎÃÌÕÄÅÄ ÈÏÍÅÓ ÁÎÄ ÎÕÒÓÅÒÉÅÓȢ )Î ÔÈÅ ÅÁÒÌÙ ρωχπȭÓ ÂÕÉÌÄÉÎÇÓ ×ÅÒÅ 

designed so that they were sealed shut, this was thought to help maintain the internal 

temperature of the building as the enclosure of the building would not allow for the building to 

lose or gain heat. As a result of which many users of the building started experiencing biological 

or psychological health problems that would begin soon after entering the building and disappear 

shortly after leaving the building (Mujdem & Balanh, 2011). After which building regulations 

were created that stipulated various indoor conditions to ensure that the users of buildings do 

not suffer from any of these ailments.  

All types of built spaces should include comfort for its users and prevent sick building syndromes 

especially factors that apply to residential spaces. A combination of both creates spaces in which 
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the users are more likely to feel comfortable. Both the subjects have been written and researched 

and there are many common aspects between them. Architects are the ones who are responsible 

for the making of a building, from its concept, to its technical support up to execution. The 

characteristics which relate to sick building syndrome are-dimensional and spatial features, 

visual features, auditory features, tactile features and atmospheric features and are applicable to 

residential spaces (Mujdem & Balanh, 2011)Ȣ5ÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÅ ÕÓÅÒÓȭ ÎÅÅÄÓ ÁÎÄ ÒÅÑÕÉÒÅÍÅÎÔÓ ÉÓ 

an important factor for the architect especially since this will help in creating the appropriate 

spaces in terms of technical needs and comfort factors. The form of the building is created by the 

architect incorporating various aspects such as, urban setting, site analysis aÎÄ ÕÓÅÒÓȭ ÎÅÅÄÓȢ  

There are many comfort factors that are considered while designing spaces, especially homes as 

ÔÈÅÙ ÁÒÅ ÖÅÒÙ ÐÅÒÓÏÎÁÌ ÓÐÁÃÅÓ ÁÎÄ ÔÈÅÒÅ ÁÒÅ ÍÁÎÙ ÁÓÐÅÃÔÓ ÔÈÁÔ ÖÁÒÙ ÂÁÓÅÄ ÏÎ ÕÓÅÒȭÓ ÐÅÒÓÏÎÁÌ 

choices. There are some factors that are quantifiable and those are the main factors that will be 

considered in this thesis and those are temperature, humidity, light, sound and IAQ levels 

(Alshaikh, 2016). Each of these factors is quantifiable and has a range of data that is considered to 

ÃÒÅÁÔÅ ÃÏÍÆÏÒÔ ×ÉÔÈÉÎ ÒÅÓÉÄÅÎÔÉÁÌ ÓÐÁÃÅÓ ÂÕÔ ÁÃÈÉÅÖÉÎÇ ÔÈÉÓ ÄÁÔÁ ×ÉÔÈÉÎ ÒÅÓÉÄÅÎÔÉÁÌ ÓÐÁÃÅÓ ÄÏÅÓÎȭÔ 

guarantee that the residents will all be comfortable, personal preferences need to be incorporated 

in the design too. The comfort factors should be thought of while the house is designed and 

therefore the spaces created are more likely to have a positive experience. Architectural features 

and engineering details are the aspects of the building that should help a building achieve 

reasonable amount of comfortable habitable spaces.  

2.3.2 Comfort  

)Ô ×ÁÓ ÅÁÒÌÉÅÒ ÔÈÏÕÇÈÔ ÔÈÁÔ ÕÓÅÒ ÓÁÔÉÓÆÁÃÔÉÏÎ ÏÆ ÉÎÄÏÏÒ ÓÐÁÃÅÓ ×ÁÓ ÂÁÓÅÄ ÏÎ Ô×Ï ÆÁÃÔÏÒÓ ȬÒÉÇÈÔ 

ÔÅÍÐÅÒÁÔÕÒÅȭ ÁÎÄ ȬÁÉÒ ÆÒÅÓÈÎÅÓÓȭ (Nicol, et al., 2012). Various studies showed that most people 
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were not satisfied with their thermal environment. Indoor climates are either too hot in the 

winter in cold climates where heating is used or too cold in the summer in hot climates where air-

conditioning is used. The human body must main its core temperature which is done either by 

spending energy to warm up or dispelling energy to cool down (Pallubinsky, et al., 2019). When 

the core temperature rises the body sweats to cool down through the process of evaporation or 

by shivering when the temperature is too low. Extreme temperatures have a severe impact on the 

ÐÅÏÐÌÅȭÓ ÈÅÁÌÔÈ ÁÓ ÄÉÓÃÕÓÓÅÄ ÏÎ ςȢσȢςȢ  

There was further research into understanding comfort and how it can be achieved. We are 

capable of experiencing more than satisfaction through our thermal sense and in some situations 

are able to experience delight (Heschong, 1979). This created a shift in understanding that finding 

comfort could be more than just achieving specific temperatures. The ways in which we achieve 

delight are the factors that enable us to return the body to thermal state of equilibrium (de Dear, 

2011). This finding was based on the groundbreaking research by Cabanac, which explained 

thermal sensation and thermal comfort are as different as sensation and perception (de Dear, 

2011). Existing guides for determining appropriate indoor temperatures for functions within a 

building are provided by various CIBSE and ASHARE guidebooks.  

Engineers seem to be tasked with the accountability of the indoor environment which could be 

harmful for architects and potentially for buildings that they design (Nicol, et al., 2012). 

International standards are now available for tropical climates in Buildings for extreme 

environments: Tropical climates (2017); cold climates, Buildings for extreme environments: Cold 

climates (2017) and for arid climates, Buildings for extreme environments: Arid (2014). From these 

Buildings for extreme environments: Arid (2014) includes the use of air-conditioning and indicates 

the desirable indoor temperatures in Fig. 2.13 below. There are many factors that need to be 

ÃÏÎÓÉÄÅÒÅÄ ÉÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÐÅÏÐÌÅȭÓ ÉÎÔÅÒÁÃÔÉÏÎ ×ÉÔÈ ÔÈÅÉÒ ÅÎÖÉÒÏÎÍÅÎÔȟ ÔÈÉÓ ÉÎÃÌÕÄÅÓ ȰÔÉÍÅȟ 
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climate, building form, social conditioning, economic and other factors as well the immediate 

physical ÅÎÖÉÒÏÎÍÅÎÔȱ (Nicol, et al., 2012).  

2.3.3 Impact of extreme heat  

Scientific studies have shown heat waves cause the highest number of deaths from all-natural 

hazards. The temperature of the environment has an impact on the thermal comfort, health and 

wellbeing of people and can be the cause of death in some cases (Hansen & Soebarto, 2019).  Heat 

waves can occur in conjunction with high levels of humidity or with low levels of humidity which 

makes the environment hot and dry. Dubai is as hot and humid city, with average temperatures in 

the mid 40°C and known to peak at 50°C and humidity levels in the range of 90% (See Fig 1.2 in 

Chapter 1). During the summer months temperatures are high during the day but the humidity 

ÌÅÖÅÌÓ ÁÒÅÎȭÔ ÃÏÎÓÉÓÔÅÎÔÌÙ ÈÉÇÈȢ 4ÈÅ ÈÕÍÉÄÉÔÙ ÌÅÖÅÌ ÉÎÃÒÅÁÓÅÓ ÁÔ ÎÉÇÈÔ ÁÎÄ ÍÅÃÈÁÎÉÃÁÌ ÃÏÏÌÉÎÇ ÉÓ 

required to create useable indoor spaces (CIBSE, 2014). During extreme temperatures people 

tend to spend most of their time indoors (Loughnan & Tapper, 2015). The impact of high 

temperatures on the health of people can be eased by the spaces that we build (Hansen & 

Soebarto, 2019). Indoor temperatures that are very high are known to have a negative impact on 

ÐÅÏÐÌÅȭÓ ÈÅÁÌÔÈ (Ormandy & Ezratty, 2016). 

2.3.4 Underlying processes of thermal comfort  

There are different processes that take place for the human body to maintain its internal 

temperature at around 37°C. Thermal comfort is related to the need to maintain this almost 

constant internal temperature irrespective of the heat that the body produces or the environment 

it is in (Nicol, et al., 2012). This process of maintain internal body temperature is known as 

ȬÔÈÅÒÍÏÒÅÇÕÌÁÔÉÏÎȭ ÁÎÄ ÉÓ ÓÔÕÄÉÅÄ ÂÙ ÔÈÅÒÍÁÌ ÐÈÙÓÉÏÌÏÇÉÓÔÓȟ ÐÓÙÃÈologists and sociologists. The 
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ÁÒÃÈÉÔÅÃÔ ÁÎÄ ÅÎÇÉÎÅÅÒ ÃÒÅÁÔÅ ÂÕÉÌÄÉÎÇÓ ÔÈÁÔ ÁÄÄÒÅÓÓ ÔÈÅ ÕÓÅÒȭÓ ÔÈÅÒÍÁÌ ÎÅÅÄÓ ÉÎ ÔÈÅ ÂÅÓÔ ×ÁÙ 

possible (op. cit.).  

Physiology is the understanding the heat we generate mostly comes from the food that we eat. 

Different levels of heat are generated by the body based on the activity it is engaged in, for 

example sedentary activities generate less heat as compared to active ones or running or cycling. 

If the core temperature drops the body restricts blood circulation to parts of the body (usually the 

hands and feet) by contracting blood vessels on the surface. If the core temperature is too high 

the opposite happens known as vasodilation. In this the blood vessels close to the skin expand 

and increase the supply of blood to the periphery (Nicol, et al., 2012).  

The study of the stimuli received by our senses and the way our brain reads them is known as 

psychophysics. Studies by Cabanac showed that a strong sensation is felt when the skin 

experiences a sudden change in temperature, but this only lasts for a short time (Nicol, et al., 

2012). Therefore, we will either feel pleased or displeased with an experience based on whether 

the experience makes us move closer, further away from restoring to the core internal 

temperature. When the body is overheated then a cold feeling is welcome, but a experiencing a 

cold feeling at that time is unfavorable and vice-versa (Nicol, et al., 2012).  Our response to the 

environment can be measured on a scale from +3 to -3 (ASHARE scale) or from 1 to 7 (Bedford 

ÓÃÁÌÅɊȢ 4ÈÅÒÅ ÉÓÎȭÔ Á ÄÉÒÅÃÔ ÒÅÌÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÐÈÙÓÉÃÁÌ ÃÏÎÄÉÔÉÏÎÓ ÔÈÁÔ ÐÅÏÐÌÅ ÆÅÅÌ ÉÎ ÉÔȢ 4ÈÅÒÅ ÁÒÅ Á 

variety of environments when people can feel comfortable. A person who grew up in tent in Iraq 

will have a different reaction to temperature than a person who was raised in a tent in the 

Russian Arctic. Similarly someone who lies and work in an air-conditioned environment reacts 
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differently to temperature than someone who live and works in a naturally ventilated building 

and both live in the same neighborhood (Cândido, et al., 2010).  

Through physics we understand that the body loses heat to its surroundings primarily in three 

different ways ɀ radiation, evaporation and convection and on some occasions through 

conduction. When the body is lightly active the metabolic heat produced is low and is balanced 

out with the heat that is lost to the environment. This means that it takes time to ÃÈÁÎÇÅ ÐÅÏÐÌÅȭÓ 

metabolic state. The heat lost from the body should be similar to the heat produced within the 

ÂÏÄÙ ÏÖÅÒ ÌÏÎÇ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅȢ 4ÈÅ ÂÏÄÙ ÁÃÈÉÅÖÅÓ ÔÈÉÓ ÂÙ ÔÈÒÅÅ ÄÉÆÆÅÒÅÎÔ ÐÒÏÃÅÓÓÅÓȟ ȰÃÏÎÖÅÃÔÉÏÎ 

(heat lost through the body heating the air surrounding us); radiation (heat radiated to the 

ÓÕÒÒÏÕÎÄÉÎÇ ÓÕÒÆÁÃÅÓɊȠ ÁÎÄ ÅÖÁÐÏÒÁÔÉÏÎ ɉÈÅÁÔ ÌÏÓÔ ÂÙ ÅÖÁÐÏÒÁÔÉÎÇ Ó×ÅÁÔ ÁÎÄ ÍÏÉÓÔÕÒÅɊȱ (Nicol, et 

al., 2012, p. 13).  

Clothing is an important factor in understanding thermal comfort as well as adaptive comfort. It is 

treated as a uniform layer of insulation that protects the body from the environment. Clothing 

also plays a role in heat loss by evaporation, since it provides one extra layer for the dispersal of 

water away from the skin. Sweat can also be absorbed by the cloth. Both factors depend on the 

type of fabric used and the construction of the garment. Behaviour is another factor that 

influences our thermal interaction with the environment which includes, additional clothing, 

taking off clothing, posture change, movement, taking shelter and others. (Nicol, et al., 2012) 

2.3.5 Adaptive comfort  

Adaptive comfort studies have increased over the past years, ever since research showed that the 

heat balance theory was not always successful. Nicol mentioned in his view on current practices 

in the editorial to Building research & Information, Ȱ A number of field studies had shown that 

existing approaches to comfort based on heat balance theory failed to explain the range of 



Chapter Two: Literature Review 

65 | P a g e 
 
 

temperatures that people found comfortable in buildings with the variable indoor temperatures 

characteristic of naturally ÖÅÎÔÉÌÁÔÅÄ ÂÕÉÌÄÉÎÇÓȱȢ !ÄÁÐÔÉÖÅ ÓÔÁÎÄÁÒÄÓ ×ÅÒÅ ÁÄÄÅÄ ÔÏ !ÍÅÒÉÃÁÎ 

Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHARE) only in 2004 (Nicol, 

2011).  For this thesis, the standards of comfort were referenced from Buildings for extreme 

environments (CIBSE, 2014)Ȣ 4ÈÅ ÄÅÆÉÎÉÔÉÏÎ ÏÆ ÁÄÁÐÔÁÔÉÏÎ ÉÓ ȰÔÈÅ ÇÒÁÄÕÁÌ ÌÅÓÓÅÎÉÎÇ ÏÆ ÔÈÅ ÈÕÍÁÎ 

ÒÅÓÐÏÎÓÅ ÔÏ ÒÅÐÅÁÔÅÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÓÔÉÍÕÌÁÔÉÏÎȱ (Halawa & Hoof, 2012, p. 102).  

Adaptive comfort supports that users can be comfortable in a variety of indoor temperatures 

×ÈÅÎ ÔÈÅÒÅ ÁÒÅ ÏÐÔÉÏÎÓ ÁÖÁÉÌÁÂÌÅ ÆÏÒ ÁÄÁÐÔÁÔÉÏÎȢ Ȱ4ÈÅ ÏÖÅÒÁÌÌ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÈÏ× ÔÏ ÄÅÓÉÇÎ ÆÏÒ 

adaptation in relation to the outdoor conditions, hence how to translate the adaptive principles 

ÉÎÔÏ Á ÄÅÓÉÇÎ ÃÕÌÔÕÒÅ ÁÎÄ ÃÏÎÃÅÐÔÓ ÆÏÒ ÏÐÅÒÁÔÉÎÇ ÂÕÉÌÄÉÎÇÓ ÉÓ ÓÔÉÌÌ ÌÉÍÉÔÅÄȱ (Hellwig, et al., 2019) 

2.3.5.1 Principles of adaptive comfort  

)Î ÔÈÅ χπȭÓ ÁÎÄ ψπȭÓ !ÕÌÉÃÉÅÍÓ ɉρωφωÁȟ ρωφωÂȟ 1981b, 1981a), Nicol and Humphreys (1973) and 

(ÕÍÐÈÒÅÙÓ ɉρωχφȟ ρωχψɊ ÓÅÔ ÔÈÅ ÍÅÁÎÉÎÇ ÏÆ ÔÈÅÒÍÁÌ ÃÏÍÆÏÒÔ ÁÓ ȰÁÓ Á ÓÅÌÆ-regulating system and 

relate thermal perception to prevailing indoor and outdoor conditionsȱ (Hellwig, et al., 2019). 

There are three reasons to study thermal comfort which Nicol J F  (1993) explained as the 

following, firstly so that people are content by their conditions, to identify standards that can be 

followed and lastly to control the consumption of energy (Taleghani, et al., 2013).  It was found 

ÔÈÁÔ ÂÅÉÎÇ ÎÅÕÔÒÁÌ ÔÏ ÔÈÅ ÔÈÅÒÍÁÌ ÃÏÎÄÉÔÉÏÎÓ ÉÎ ÔÈÅ ÓÐÁÃÅ ÍÉÇÈÔ ÎÏÔ ÁÌ×ÁÙÓ ÂÅ ÔÈÅ ÕÓÅÒÓȭ ÐÒÅÆÅÒÒÅÄ 

choice (Halawa & Hoof, 2012; Brager, G.S., and R.J. de Dear. 2001). The user is seen as an inactive 

receiver of the temperatures in a space which is not always the case. 

Adaptive comfort models give the user the flexibility to adapt to the thermal environment in 

order to feel comfortable (Mishra & Ramgopal, 2013). Adaptive comfort studies found that there 

ÍÉÇÈÔ ÂÅ ÇÁÐÓ ÉÎ !3(!2% ÔÈÅÒÍÁÌ ÃÏÍÆÏÒÔ ÓÃÁÌÅ ×ÈÉÃÈ ÉÓ ÕÓÅÄ ÔÏ ÍÅÁÓÕÒÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ Á 
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space.  Principles that capture the main concepts behind adaptive comfort which are broadly 

categorized as behavioral, physiological, and psychological (de Dear, R., & Brager, G. 1998). There 

is limited knowledge about these three categories and the impact that each of these adaptive 

principles have on the comfort of the users, but the basics are well-known (Schweiker, et al., 

2012)Ȣ 4ÈÅ ÏÔÈÅÒ ÆÁÃÔÏÒÓ ÔÈÁÔ ÈÁÖÅ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÁÒÅ ȰÃÕÌÔÕÒÁÌȟ ÃÌÉÍÁÔÉÃȟ ÓÏÃÉÁÌȟ 

ÁÎÄ ÃÏÎÔÅØÔÕÁÌ ÆÁÃÔÏÒÓȱ ÁÎÄ ÔÈÅÓÅ ÁÒÅ ÎÏÔ ÃÏÎÓÉÄÅÒÅÄ ÉÎ ÃÏÍÆÏÒÔ ÓÔÕÄÉÅÓ ×ÈÉÃÈ ÌÅÁÄÓ ÔÏ ÁÎ 

increased dependency of air-conditioning (de Dear, R., & Brager, G. 1998).  

The following facts are known about the three concepts of adaptive comfort. Behavioral were 

further divided into three parts, personal (changing the amount of clothing worn), technological 

(controlling the air -conditioning) and cultural (break during the warmest part of the day) (de 

Dear, R., & Brager, G. 1998). Recent studies by Marcel Schweiker mention that behavioral changes 

ÉÎÃÌÕÄÅ ÃÈÁÎÇÅÓ ÔÏ ÈÅÁÔ ÂÁÌÁÎÃÅ ÓÕÃÈ ÁÓ ȰÃÈÁÎÇÉÎÇ ÃÌÏÔÈÅÓȟ ÏÐÅÎÉÎÇ ×ÉÎÄÏ×Óȟ ÏÒ ÕÓÉÎÇ ÆÁÎÓȱ 

(2012). The factors mentioned by Schweiker can be measured and the actions usually depend on 

internal and external temperatures. The availability of such changeable functions and the 

ÏÃÃÕÐÁÎÔÓȭ ÁÃÃÅÓÓ ÔÏ ÃÈÁÎÇÉÎÇ ÔÈÅÍ ÃÏÎÔÒÏÌÓ ÔÈÅ ÁÍÏÕÎÔ ÃÈÁÎÇÅ ÔÈe occupants can bring to the 

ÓÐÁÃÅȢ 3ÔÕÄÉÅÓ ÓÈÏ× ÔÈÁÔ ×ÈÅÎ ÔÈÅ ÕÓÅÒÓȭ ÆÅÅÌ ÔÈÁÔ ÔÈÅÙ ÃÁÎ ÃÈÁÎÇÅ ÔÈÅÉÒ ÅÎÖÉÒÏÎÍÅÎÔ ÔÈÅÙ ÆÅÅÌ 

more comfortable in the space.  

0ÈÙÓÉÏÌÏÇÉÃÁÌ ÁÓÐÅÃÔ ÏÆ ÔÈÅÒÍÁÌ ÁÄÁÐÔÁÔÉÏÎ ÃÁÎ ÂÅ ÂÒÏËÅÎ ÄÏ×Î ÔÏ ȰÇÅÎÅÔÉÃ ÁÄÁÐÔÁÔÉÏÎ 

(intergeneratioÎÁÌɊ ÁÎÄ ÁÃÃÌÉÍÁÔÉÚÁÔÉÏÎ ɉ×ÉÔÈÉÎ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌȭÓ ÌÉÆÅÔÉÍÅɊȱ ɉÄÅ $ÅÁÒȟ 2Ȣȟ Ǫ "ÒÁÇÅÒȟ 

'Ȣ ρωωψɊȢ 'ÅÎÅÔÉÃ ÁÄÁÐÔÁÔÉÏÎ ÉÓ ÐÁÓÓÅÄ ÏÎ ÆÒÏÍ ÇÅÎÅÒÁÔÉÏÎÓ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÉÓÎȭÔ ÃÏÎÓÉÄÅÒÅÄ ÉÎ ÔÈÅ 

discussions. When an individual is acclimatization to heat the body changes to adjust to the 

conditions, this is done with by lowering the metabolic rate or by increasing the amount of sweat 

and reducing the loss of salt. There are limited studies that show the effect of long-term 

acclimatization to hot and humid environments. (Schweiker, et al., 2012).  The psychological 
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ÁÓÐÅÃÔ ÏÆ ÔÈÅÒÍÁÌ ÁÄÁÐÔÁÔÉÏÎ ÒÅÆÅÒÓ ÔÏ ȰÁÎ ÁÌÔÅÒÅÄ ÐÅÒÃÅÐÔÉÏÎ ÏÆȟ ÁÎÄ ÒÅÁÃÔÉÏÎ ÔÏȟ ÓÅÎÓÏÒÙ 

ÉÎÆÏÒÍÁÔÉÏÎ ÄÕÅ ÔÏ ÐÁÓÔ ÅØÐÅÒÉÅÎÃÅ ÁÎÄ ÅØÐÅÃÔÁÔÉÏÎÓȱ ɉÄÅ $ÅÁÒȟ 2Ȣȟ Ǫ "ÒÁÇÅÒȟ 'Ȣ ρωωψɊȢ 4ÈÅÒe are 

ÔÈÒÅÅ ÔÙÐÅÓ ÏÆ ÐÓÙÃÈÏÌÏÇÉÃÁÌ ÁÄÁÐÔÉÖÅ ÐÒÏÃÅÓÓÅÓ ȰÈÁÂÉÔÕÁÔÉÏÎ ɉÉÆ ÆÏÕÎÄ ÔÏ ÂÅ ÉÍÐÏÒÔÁÎÔɊȟ 

ÅØÐÅÃÔÁÔÉÏÎȟ ÁÎÄ ÐÅÒÃÅÉÖÅÄ ÃÏÎÔÒÏÌȱ (Schweiker, et al., 2012). 

2.3.5.2 Methods to measure comfort  

There are two ways in which thermal comfort has been measured, climate chamber studies and 

field studies. Climate chamber studies are held within a controlled environment and the 

ÏÃÃÕÐÁÎÔÓ ÃÁÎȭÔ ÃÈÁÎÇÅ ÔÈÅÉÒ ÅÎÖÉÒÏÎÍÅÎÔȟ ÁÎÄ ÆÉÅÌÄ ÓÔÕÄÉÅÓ ÁÌÌÏ× ÆÏÒ ÃÕÌÔÕÒÁÌ ÁÎÄ ÐÓÙÃÈÏÌÏÇÉÃÁÌ 

factors (Taleghani, et al., 2013) (Schweiker, et al., 2012) (Enescu, 2017). The climate chamber is 

used for air-conditioned spaces and is based on the heat balance model of the human body and 

was developed by Fanger in the 1970s. This model calculates whether the users the space are 

satisfied with the thermal environment and is calculated based on six variables of metabolism, 

clothing, indoor air temperature, indoor mean radiant temperature, indoor air velocity and 

indoor air humidity. In simulation indoor studies show that when the users have control over 

different aspects of their environment (fans, sun shading devices and windows), they feel more 

comfortable. Field studies combine the use of questionnaires with recording indoor variables, in 

some cases outdoor if these are required. (Ruppa, et al., 2015). Though many categorize 

simulation studies along with field studies and refer to them as field studies (Taleghani, et al., 

2013).  

Another method to understand thermal comfort indoors is to map the indoor and outdoor 

ÔÅÍÐÅÒÁÔÕÒÅÓ ÃÏÎÃÕÒÒÅÎÔÌÙ ÎÅØÔ ÔÏ ÅÁÃÈ ÏÔÈÅÒȢ 4ÈÉÓ ÃÒÅÁÔÅÓ Á ȰÃÌÏÕÄȱ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÏÖÅÒ ÔÉÍÅ 

(Nicol, 2017) (Nicol, 2019)Ȣ 4ÈÅÓÅ ȰÃÌÏÕÄÓȱ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÍÅÁÓÕÒÅ ÔÈÅ ÉÎÄÏÏÒ ÔÅÍÐÅÒÁÔÕÒÅÓ ÏÆ 

rooms in a house in relation to the outdoor temperatures which shows the connection to the 
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construction ÏÆ ÔÈÅ ÂÕÉÌÄÉÎÇȟ ÏÃÃÕÐÁÎÔÓȭ ÂÅÈÁÖÉÏÒȟ ÕÓÅ ÏÆ ÍÅÃÈÁÎÉÃÁÌ ÓÙÓÔÅÍÓ ÁÎÄ ÐÁÓÓÉÖÅ ÓÙÓÔÅÍÓȢ 

Ȱ)ÎÄÏÏÒ ÔÅÍÐÅÒÁÔÕÒÅ ×ÉÌÌ ÁÌÓÏ ÂÅ Á ÒÅÓÐÏÎÓÅ ÔÏ Á ×ÉÄÅÒ ÍÅÁÓÕÒÅ ÏÆ ÔÈÅ ÏÕÔÄÏÏÒ ÃÏÎÄÉÔÉÏÎÓ ÓÕÃÈ ÁÓ 

solar gain and wind patterns not just at the time but also in the recent past that influence the 

ÁÃÔÕÁÌ ȬÃÏÒÅȭ ÔÅÍÐÅÒÁÔÕÒÅÓ ÏÆ ÔÈÅ ÂÕÉÌÄÉÎÇ ÁÎÄ ÍÁÙ ÔÁËÅ ÔÉÍÅ ÔÏ ÒÅÁÃÔ ÔÏ ÔÈÅ ÏÕÔÄÏÏÒ ÅÎÖÉÒÏÎÍÅÎÔȱ 

(Nicol, 2017). Traditional Indian Havelis maintain different temperature indoor than the ambient 

outdoor temperatures. The lower floors such as the basement maintain the temperature for 

almost a month whereas the higher floors see temperature changes in time periods as short as an 

hour (Nicol, et al., 2012).  

Studies were carried oÕÔ ÉÎ ÈÏÍÅÓ ÉÎ 3ÁÕÄÉ !ÒÁÂÉÁȟ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ ÍÅÃÈÁÎÉÃÁÌÌÙ 

ventilated indoor spaces in a hot country. The temperature clouds for mechanically ventilated 

buildings shows that the indoor temperatures vary from 20 to 35°C when the outdoor 

temperatures vary from 29 to 48°C. Each home maintained an average temperature which was 

unique from the others. The mean temperatures of the homes ranged from 22.4 to 31.5°C and 

remained fairly consistent in each home. Variations in the temperatures suggest that there are 

variations in the mechanical systems used in each house and that the occupants can adapt their 

environment to achieve comfort. The studies show that the occupants suffer more from extreme 

heat than extreme cold. (Nicol, 2017).  

2.3.5.3 Comfort studies in traditional Vaastushastra home 

It is important to investigate whether traditional spaces that were designed based on the 

principles of Vaastushastra were comfortable for their occupants or not. A.S. Dili, M.A. Naseer and 

T. Zacharia Varghese have written various research papers on comfort levels achieved in a 

traditional home in Kerala. The authors have tested the comfort levels of a traditional house using 

five different parameters and all the results show that house achieves users comfort (Dili, et al., 
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2011) (Dili, et al., 2010). Principles of Vaastushastra were followed while designing the 

traditional homes in Kerala (Dili, et al., 2010). The house has an open courtyard and four blocks 

built around it and the buildings have a pitched roof on them. The building used for the case 

studies (Puthiya Kovilakam) is nearly 300 years old. The house is made from traditional materials 

ȰÍÕÄȟ ÌÁÔÅÒÉÔÅȟ ÇÒÁÎÉÔÅ ÓÔÏÎÅ ÁÎÄ ÌÉÍÅ ÍÏÒÔÁÒ ÆÏÒ ×ÁÌÌÓȟ ×ÏÏÄ ÁÎÄ ÂÁÍÂÏÏ ÆÏÒ ÒÏÏÆÉÎÇȟ ÁÎÄ 

ÃÏÃÏÎÕÔ ÐÁÌÍ ÌÅÁÖÅÓ ÁÎÄ ÃÌÁÙ ÔÉÌÅÓ ÆÏÒ ÒÏÏÆ ÃÏÖÅÒÉÎÇȱ (Dili, et al., 2010, p. 1135). Temperatures of 

the house were monitored through winter and summer, specifically from December 2008 to May 

2009. Loggers were placed at the top and bottom of the courtyard, in the semi open space around 

the courtyard and a bedroom adjacent to the courtyard (Dili, et al., 2010).  

One of the papers investigates the temperature difference between outdoor and indoor 

temperatures during the summer and winter periods. During the winter months the outdoor 

temperatures vary between 18°C to 36°C, but the indoor temperatures are maintained between 

23.5 °C to 28°C (Dili, et al., 2010). Outdoor summer temperatures vary from 25°C to 38°C and the 

indoor temperatures are recorded at 28°C to 32°C. Even though the outdoor temperatures vary 

significantly between the summer and winter; indoor temperatures are maintained at acceptable 

levels. The authors of the paper conclude that thermal comfort is achieved because the building 

has an insulative envelope and allows for controlled and continuous air flow (op. cit.).  

In another paper by the same authors reviews the qualitative and quantitative aspects for the 

same house. Climate of Kerala is warm- humid with moderate temperatures, high relative 

humidity and heavy rainfall. For the qualitative analysis, they look at orientation of the building, 

internal arrangement of spaces, use of the internal courtyard, openings and their use for natural 

ventilation and thermal protection (Dili, et al., 2010). The building has a rectangular form and is 

oriented around the cardinal directions as it is stipulated in Vaastushastra. Internal functions are 

laid out so that they maximize the local climate conditions, which means that functions used 
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during the day are placed on the north and south and those used at night are in the west (op. cit.). 

These are the main principles of Vaastushastra that are discussed on Chapter 2.3.8. The 

quantitative results show similar differences n temperature to those mentioned in the paragraph 

above. The same authors have investigated the comfort of the same house during the summer and 

rainy seasons and found that the house is comfortable for its users despite the outdoor 

conditions.  

ȰThe investigation has revealed that when the outside ambient temperature is below normal, the 

building system tries to maintain the indoor air temperature at a higher but comfortable level and 

when the outside temperature is above normal, the indoor temperature is maintained at a lower 

ÂÕÔ ÃÏÍÆÏÒÔÁÂÌÅ ÌÅÖÅÌȱ (Dili, et al., 2010, p. 2229). 

Another study of the same house compares it with a modern house in the same neighborhood 

(Dili, et al., 2010). The authors of the paper define the house as modern based on the materials 

ÕÓÅÄ ÔÏ ÃÏÎÓÔÒÕÃÔ ÉÓ ȰςπÃÍ ÔÈÉÃË ×ÁÌÌÓ ÏÆ ÂÒÉÃË ÍÁÓÏÎÒÙ ÐÌÁÓÔÅÒÅÄ ×ÉÔÈ ÃÅÍÅÎÔ ÍÏÒÔÁÒ ÁÎÄ ÒÏÏÆ ÏÆ 

ÒÅÉÎÆÏÒÃÅÄ ÃÅÍÅÎÔ ÃÏÎÃÒÅÔÅ ɉ2##Ɋȱ (Dili, et al., 2010, p. 654). Temperatures were recorded in both 

houses from February 2010 to mid-May 2010. Loggers in the traditional house were set up as 

explained above and in the modern house they were placed in the bedroom. The results show that 

there is less temperature variation in the traditional house compared to the modern house. The 

traditional house has better air circulation compared to the modern house and this is attributed 

to the characteristics of the traditional house. The authors of the paper identify that high thermal 

insulation and air circulation are the key factors that help to maintain the internal temperatures 

at comfortable levels. One of the main factors that contribute to the thermal insulation is the use 

ÏÆ ÔÒÁÄÉÔÉÏÎÁÌ ÍÁÔÅÒÉÁÌÓȢ 4ÒÁÄÉÔÉÏÎÁÌ ÍÁÔÅÒÉÁÌÓ ÁÒÅÎȭÔ ÕÓÅÄ ÉÎ ÃÏÎÔÅÍÐÏÒÁÒÙ ÃÏÎÓÔÒÕÃÔÉÏÎ Óince it is 

easier to construct buildings using modern materials such as concrete. It is important to 
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understand if there are other factors that helped to make traditional homes more comfortable 

than modern homes.  

2.3.6.  Passive design in Residential Spaces  

Design of the building plays an important part in determining comfort of its users. Passive design 

principles can have an impact on the comfort levels. Key factors that are identified for this thesis 

are ɀ temperature and humidity, light, sound and levels of smell. Each of these factors have both 

international and regional standards which are stated in CIBSE (2014) regulations and will be 

used as benchmarks in this thesis.  

Understanding comfort factors in buildings is not an isolated topic, it is related with other topics 

such as sustainability and passive design systems. Some principles of Vaastushastra are similar to 

the ideology behind low tech sustainable issues. Based on the 3-tier approach to sustainable 

design Fig. 2.12 (Lechner, 2008) these common aspects from Tier 1 are ɀ  

¶ Location, site design, landscaping, form, orientation, colour, exterior shading and 

construction materials all contribute towards the temperature of the indoor space. Air 

tightness is an aspect that can help with maintaining internal temperature, but at the 

same time it creates the problem of stale air which then increases the reliability on 

mechanical systems. A regular exchange of air is required within spaces which is provided 

by mechanical systems and eliminates stale air at the same time. At the same time the 

temperature maintained through the mechanical systems should match indoor comfort 

levels   

¶ The aspects of the windows orientation, size, glazing type, insulation and shading all have 

an impact on the internal temperature maintained. In an ideal situation the windows 

would only be located on the appropriate façade of the building, but this would mean that 

significant portion of the building might not receive natural light. This problem is usually 

easily remedied by the use of design solutions such as light shelves, exterior shading and 

use of appropriate landscape elements.  
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¶ Efficient lighting is an aspect that is related with sustainability more than it is linked with 

creating comfortable internal spaces. Using lighting systems that are efficient is always an 

added advantage but from a standpoint of achieving comfort levels it is not a requirement. 

Efficient appliances are directly linked with the sustainable aspects of the built space as 

these are not directly linked with the comfort levels of the users.  

 

Figure 2.12- The 3 Tier Approach (Lechner, 2008) 

 

Once the tier 1 aspects are used to design the basic plan of the building it can help with heat 

retention or rejection or avoidance, based on the geographic location it is placed. Elements of 

passive design can be selected to suit the lactation and therefore both these categories can help 

with creating spaces that are comfortable for the users. The third tier is about the mechanical 

systems used in the building which is directly linked to sustainability. It is indirectly linked to 

comfort, because tier 1 and 2 should be able to create spaces that are comfortable and therefore 

ÒÅÄÕÃÅ ÔÈÅ ÕÓÅÒÓȭ ÄÅÐÅÎÄÅÎÃÙ ÏÎ ÍÅÃÈÁÎÉÃÁÌ ÓÙÓÔÅÍÓȢ  
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Comfort ventilation is a strategy used when air circulation can be used to cool a space, it allows 

for the heat to escape from a space and hence allows for it to be cooled. Night flush cooling is used 

in places where the daytime temperatures are too high, and the building is designed so that the 

ventilation systems help the thermal mass cool by convention. Earth coupling is another technic 

in which the structure is built into the ground to take advantage of the constant temperature of 

the earth, depending on the climate.  

Based on the location of the house, heating with the use of solar exposure is very beneficial in 

countries which have colder climates. The feature of direct heat gain is added to the building by 

placing glazing on the south façade of a building which helps to heat the building naturally up to a 

certain extent. Similarly, trombe wall and sun space when included on the southern part of the 

house add naturally heated spaces.  

ςȢσȢχ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ÉÎ 2ÅÓÉÄÅÎÔÉÁÌ 3ÐÁÃÅÓ  

One of the key principles of Vaastushastra is the connection with the elements. The selected 

ÃÏÍÆÏÒÔ ÆÁÃÔÏÒÓ ÁÒÅ ȰÔÈÅÒÍÁÌ ÃÏÍÆÏÒÔȟ ÖÉÓÕÁÌ ÃÏÍÆÏÒÔȟ ÁÃÏÕÓÔÉÃ ÃÏÍÆÏÒÔ ÁÎÄ ÁÉÒ ÑÕÁÌÉÔÙȱ (Enescu, 

2017) and they are linked to the senses. These comfort factors link to the four senses because 

thermal comfort is linked to touch, visual comfort is linked to sight, acoustic comfort is link to 

sound and air quality is liked to smell. Comfort in any built environment can be assessed through 

many different criteria. The chosen method is a combination of quantitative methods which are 

collected through various loggers and qualitative that collect tÈÅ ÕÓÅÒÓȭ ÆÅÅÌÉÎÇÓ ÔÈÒÏÕÇÈ 

questionnaires.  

4ÈÅ ȬÃÌÏÕÄȭ ÍÅÔÈÏÄ ÍÅÎÔÉÏÎÅÄ ÉÎ 2.3.5.2 will be used to measure indoor temperature and 

humidity and this will plotted against the outdoor temperatures (Nicol, 2017). In addition, the 

ÕÓÅÒÓȭ ×ÉÌÌ ÂÅ ÉÎÔÅÒÖÉÅ×ÅÄ ÁÂÏÕÔ ÔÈÅÉÒ ÅØÐÅÒÉÅÎÃÅÓ ÏÆ ÔÈÅ ÓÐÁÃÅ ÉÎ ×ÈÉÃÈ ÔÈÅÙ ×ÉÌÌ ÂÅ ÁÓËÅÄ ÁÂÏÕÔ 
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the qualitative aspects of touch, light, sound and smell. The quantitative and qualitative aspects of 

a space can possibly summarize the usÅÒȭÓ ÃÏÍÆÏÒÔ ÏÒ ÄÉÓÃÏÍÆÏÒÔ ÌÅÖÅÌÓ ×ÉÔÈÉÎ ÔÈÅ ÓÐÁÃÅȢ "ÅÌÏ× 

ÁÒÅ ÔÈÅ ËÅÙ ÃÒÉÔÅÒÉÁ ÔÈÁÔ ×ÉÌÌ ÂÅ ÕÓÅÄ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ ÔÈÉÓ ÔÈÅÓÉÓȢ  

2.3.7.1 Temperature and humidity  

One of the aspects of understanding comfort in spaces is the temperature and the humidity 

should be suitable to both the region and the activities that users are carrying out. Various 

regulations for example ISO 7730 (2005), CIBSE A (2006) or ASHARE Guide and Databook (2009) 

set these criteria (Nicol, et al., 2012). These regulations specify global standards and further 

details are provided in local regulations such as (CIBSE, 2014) for extreme environments -arid 

Fig.2.13.  

 
Figure 2.13 - Internal design conditions for Middle East (CIBSE) 

2.3.7.2. Light 

Another important aspect of comfort in residential spaces is light which includes both natural and 

artificial sources. The use of natural light in buildings has a predominantly beneficial impact on 

the health and well-being of its users (ATP & LM, 2011). Light however can have a negative 

impact on the health of its users through aspects such as radiation and light operating through 

visual systems (Boyce, 2009), the impact of these are known and they have various regulations 

attached to them (Boyce, 2009). Chartered Institution of Building Services Engineer (CIBSE) and 

Illuminating Engineering Society of North America (IESNA) both regulate the artificial light in 
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built spaces. On an average every living space in a home should have natural light. Any room that 

ÄÏÅÓÎȭÔ ÈÁÖÅ ÎÁÔÕÒÁÌ ÌÉÇÈÔ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÎÏÎ-inhabitable or non-living space and is used for 

facilities such as a storeroom. 

2.3.7.3. Sound 

There are a variety sounds that are experienced by people in different spaces and at different 

times, while all sounds are not pleasant total lack of sound is not always pleasant either. 

Dwellings that are in residential communities are generally perceived to be quieter than other 

spaces such as retail spaces, office spaces, mix use developments and mix use developments in 

which residences are incorporated. Most of the internal sound levels of a house can be regulated 

by the occupants based on their personal preferences. Ambient sounds include ɀ Ȱ×ÏÒËȾ 

mechanical noise; natural environmental sound; living environment noise; maritime 

environmental sound; traditional environment sound; water environment sound and regional 

ÅÎÖÉÒÏÎÍÅÎÔ ÓÏÕÎÄȱ (Han, et al., 2009, p. 102). Mechanical systems that are used in residential 

spaces generate noise and therefore create stress for the users (Steemers, 2016). There are 

various attempts at making these sound levels as minimal as possible, but they do create some 

noise. On the other hand, a sound connection between neighbors and sounds from nature can be 

welcoming to residents. Since homes are usually quiet spaces acoustic separation is rarely used.  

2.3.7.4 Smell 

The air in hot and arid regions potentially carries more moisture, therefore these areas are 

known to be hot and humid. Relative humidity is one of the factors of thermal comfort because 

high levels of humidity can restrict perspiration, which makes it uncomfortable for people. High 

levels of moisture which are maintained over long periods of time can give rise to bacteria and 
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fungi. Odours, allergens and toxins come from bacteria and fungi. Fortunately, an environment in 

which humans are comfortable is too dry for these bacteria and fungi to survive (CIBSE, 2014).  

2.3.8.  Understanding Vaastushastra through aspects of comfort    

Vaastushastra has many principles, in this part the author has identified key design principles 

which should be used to design the building. One of the main aspects of Vaastushastra is that are 

differences between the four sub cardinal directions. Each corner has a suggested function which 

is based on when the space will be used by the residents. For example, if the kitchen is used the 

most then it can be located in the northeast corner which is recommended to be used during early 

hours of the day (Pegrum, 2000) (See 2.2.4, Table 2.3) This thesis will examine if the principles of 

Vaastushastra cause variations in the comfort levels of the four sub cardinal directions. Even 

though these key principles are not stated anywhere specifically the author has created a list of 

these principles which are as follows ɀ  

1. Orientation of the house  

The orientation of the house has an influence on the temperatures that are achieved in the 

different intermediate directions of built spaces. This is based on the principles of passive 

design discussed above in 2.3.6 and is also mentioned in CIBSE Building for extreme 

environment Arid (2014). It is a known fact that the north side is cooler than the south 

side. This thesis will examine if there are any more variations within the northeast and 

northwest, or southeast and southwest sides?  

2. Form and proportion of the house  

Overall the geometry and proportion of the house is thought to have an influence on the 

ÉÎÔÅÒÎÁÌ ÔÅÍÐÅÒÁÔÕÒÅÓȟ ÉÔ ÉÓ ÍÅÎÔÉÏÎÅÄ ÁÓ ȰÆÏÒÍȱ ÉÎ &ÉÇȢ ςȢρς ÁÂÏÖÅȢ "ÁÓÉÃ ÇÅÏÍÅÔÒÉÃ 

shapes such as square and rectangle which have the required proportions should be able 

ÔÏ ÓÕÐÐÏÒÔ ÔÈÅ ÉÎÄÏÏÒ ÓÐÁÃÅÓ ÁÎÄ ÒÅÍÁÉÎ ÁÔ Á ÔÅÍÐÅÒÁÔÕÒÅ ÔÈÁÔ ÉÓ ÃÌÏÓÅ ÔÏ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔȢ 

Passive design principles suggest that when spaces are made on the correct proportions it 

allows for natural ventilation through air circulation and therefore makes it more 
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comfortable for the users. The impact of rooms with odd shapes will be investigated 

through the case studies.  

3. Placement and size of windows  

Windows influence the amount of heat gained by the building therefore placing them in 

the appropriate direction would mean less heat gain in the building (CIBSE, 2014). North 

and east sides are thought to favour windows and the south and west side are the 

unfavourable sides. Since the morning and evening sun is in the northern part of the sky, 

amount of glazing should be minimized and shading is required on all sides (CIBSE, 2014). 

4. Proportion of the rooms in the house  

Proportions of the rooms have an impact on the temperature recorded within the space. 

The preferred shape of the room should be square or rectangular with the rectangular 

shape based on proportions of the building. The proportions of the individual rooms 

support the proportions of the overall house and similarly facilitates air movement within 

individual rooms which is a principle of passive design.  

5. Use of a courtyard in the house  

Mid-size homes and above can benefit from having a courtyard located in the centre of the 

house, as this helps to cool the house overall. A courtyard that is placed correctly in the 

house can allow for natural light and facilitate air circulation which supports users 

comfort levels. The courtyard feature allows for most rooms to access natural daylight.  

The cooling effect of the courtyard is also dependant on proportions off itself and to the 

×ÈÏÌÅ ÈÏÕÓÅȢ )Æ ÔÈÅ ÃÏÕÒÔÙÁÒÄ ÉÓ ÔÏÏ ÎÁÒÒÏ× ÉÎ ÅÉÔÈÅÒ ÌÅÎÇÔÈȟ ×ÉÄÔÈ ÏÒ ÈÅÉÇÈÔ ÉÔ ×ÏÎȭÔ ÈÁÖÅ 

the desired impact of comfortable spaces which is also a principle of passive design 

6. Windows on south and west sides  

Adding windows to the south or west side is possible if there are appropriate shading 

devices introduced or the architecture of the building prevents exposure on these sides. 

With the addition of shading devices solar heat gain in the affected rooms could be 

reduced. This is a method of low technology passive design which allows for the space to 

receive natural day light, opens up the space for natural ventilation and at the same time 

prevents heat gain. Massing of the building is another method of low technology passive 

design which helps keep the spaces comfortable.  

7. Materials  
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Materials have an impact on the heat gain of the house because these define the external 

surfaces of the house. Traditional materials such as brick, timber and stone are compared 

to the heat gain of concrete, since Dubai is a hot climate and heat gain is a major concern. 

Low technology passive design stipulates that local materials should be used for the 

construction of houses. One of the main advantages of using local materials is that the 

material can sustain local climate and help to maintain comfort levels indoors.  

2.3.9 Passive design for hot and humid climates  

The rest of this chapter will examine how the key principles of Vaastushastra explained above 

might contribute towards creating comfort indoors. The first principle mentioned is the 

orientation of the house. Passive design strategies mention that orientation is a key factor for 

buildings designed in all climate. Orientation is important factor while designing building 

anywhere in the world. In the hot and humid region such as the Middle East, orientation is an 

important principle while designing thermally comfortable homes (Alshaikh, 2016). Preferred 

orientation for buildings in hot and humid climates is that the length of the building is from east 

to west as seen in Fig. 3.1 and 3.2 (Anon., 2012).  

 

Figure 2.14- Preferred orientation for buildings in hot and humid climate (Anon., 2012) 

The second key principle identified is the form and the proportion of the building. Orientation of 

the building is dependant on its overall form and therefore both must be looked at together. Fig. 

3.2 shows ideal orientation for different building forms. Plans that are shown are indicative 
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therefore can be scaled up or down to suit the requirements of the users. The courtyard plan is 

one of the suggested strategies of form for hot and humid climates, other variations include an L 

shaped plan and a simple rectangular form, the last of which is the most commonly used shape. 

2ÅÃÔÁÎÇÕÌÁÒ ÓÈÁÐÅ ÉÓ ÔÈÅ ÐÒÅÆÅÒÒÅÄ ÓÈÁÐÅ ÂÅÃÁÕÓÅ ÉÔ ÁÌÌÏ×Ó ÆÏÒ ȰÍÉÎÉÍÕÍ ÐÅÒÉÍÅÔÅÒ ÔÏ ÁÒÅÁ ÒÁÔÉÏȱ 

(Anon., 2010). Since the rectangle shape has the smallest perimeter its exposure to solar radiation 

is minimum which is preferred in the Middle East.  

 

Figure 2.15- Building forms and suggested orientation (Anon., 2010) 

As shown in Fig 3.2 below, orientation of buildings in hot and humid climates should be with the 

length of the house oriented around the east to west axis (Anon., 2012). This means that only the 

short sides of the house are exposed to maximum solar radiation. Summer sun is at a higher 

altitude and therefore makes it easier to shade the house on the south façade. The CIBSE guide for 

Building for extreme environments Arid, also mentions that there should be adequate shading to 

ȰÂÌÏÃË ÓÏÌÁÒ ÒÁÄÉÁÔÉÏÎȱ ɉςπρτȟ ÐȢρτɊȢ 7ÈÅÎ ÓÏÌÁÒ ÒÁÄÉÁÔÉÏÎ ÉÓ ÍÁÎÁÇÅÄ ÔÈÉÓ ÃÁÎ ÌÅÁÄ ÔÏ ÒÅÌÁÔÉÖÅÌÙ 

lower indoor temperatures which can make the building feel more comfortable for the users.  

The third principle is the location and the size of the windows on the façades. Location of the 

windows is an important aspect while designing buildings. Openings or windows on the north 
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ÓÉÄÅ ÃÁÎ ÁÌÌÏ× ÎÁÔÕÒÁÌ ÓÕÎÌÉÇÈÔ ×ÈÉÃÈ ÉÓ ÎÅÅÄÅÄ ÉÎ ÂÕÉÌÄÉÎÇÓ ÁÎÄ ÁÔ ÔÈÅ ÓÁÍÅ ÔÉÍÅ ÔÈÅÒÅ ÉÓÎȭÔ ÔÏÏ 

ÍÕÃÈ ÓÏÌÁÒ ÒÁÄÉÁÔÉÏÎȟ ÓÏ ÉÔ ÄÏÅÓÎȭÔ ÃÁÕÓÅ ÇÁÉÎ ÉÎ ÉÎÔÅÒÎÁÌ ÔÅÍÐÅÒÁÔÕÒÅÓ (Alshaikh, 2016). The sun 

angle is low on the east and west facades and it could be a problem to provide adequate shading 

for these sides (Anon., 2010).  

The sixth principle is about shading the windows on the south and west sides. Various strategies 

can be used to shade windows on different on different sides of the house as shown in Fig. 3.3. 

Since the angle of the sun is high during the summer months it is relatively easier to shade the 

south façade and a horizontal shade can allow for some needed winter sun (Alshaikh, 2016). 

Other strategies to shade the windows are shown in Fig. 3.4 which include wall projections that 

are offset from the wall which has the window, using trees or other vegetation, use of screens or 

adding surface texture to the exposed walls.  
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Figure 2.16- Orientation based shading strategies 
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Figure 2.17- Shading strategies 

Fourth principle is the use of appropriate proportions for the internal rooms in the building. 

Internal layout of the house is also an important factor in creating comfortable spaces (Alshaikh, 

2016). Internal spaces in the building should be based on the proportions of the house. When the 

internal spaces use the appropriate proportions, it can allow for air circulation which can make 

the internal spaces more comfortable to use.  

Fifth principle is the use of courtyard in the house. The courtyard should be designed so that it 

provides internal shading to the required facades. It can also be used to plant trees which can add 

to the shading that is provided by the building as shown in Fig 3.5. Placing windows at strategic 

places on the building can also with air circulation in the building. With the appropriate air 

circulation, the internal temperatures can be lower than the external temperature therefore 

making internal spaces more comfortable.  
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Figure 2.18- Internal shading in courtyard buildings 

Use of materials is the seventh principle that is used in Vaastushastra. Properties of materials can 

help to evaluate if they are useful for the region or not. Buildings create shelter from the external 

environment; therefore the choice of materials is an important factor. Thermal mass and thermal 

insulation help to determine if the material can be used in hot and arid climates. Thermal mass 

refers to the materials capability to absorb and retain heat which helps to delay the heat gain 

inside the built space (Anon., 2010). Thermal insulation refers to the reduction of heat transfer 

through a material. Thermal conductivity (k) measures the insulating capability of any material. A 

low value of thermal conductivity means that the material has high insulating ability (op. cit.) 

×ÈÉÃÈ ÍÅÁÎ ÔÈÁÔ ÔÈÅ ÈÅÁÔ ÆÒÏÍ ÏÎÅ ÓÉÄÅ ×ÏÎȭÔ ÂÅ ÅÁÓÉÌÙ ÔÒÁÎÓÆÅÒÒÅÄ ÔÏ ÔÈÅ ÏÔÈÅÒ ÓÉÄÅ ɉ2 ÖÁÌÕÅɊȢ 

Thermal transmittance (U value) is the ability of the material to conduct heat which is the 

opposite of R value. Dubai government stipulates that the maximum U value for exterior walls in 

homes should be 0.57W/m2K (Anon., 2019).  

Traditional materials can help maintain comfortable indoor temperatures as seen in the case 

study of the house in Kerala (Dili, et al., 2011). The author discusses that since the house is made 

using traditional materials and uses traditional techniques of construction, the house has good 

thermal insulation from external temperatures. The walls of the house are made of laterite 

masonry that are 750 mm thick and have a cavity in between which is filled with fine sand (Dili, et 

al., 2010). The roof system in the traditional house is a combination of wooden ceiling, clay tiles 

roof and a well-ventilated attic space (Dili, et al., 2011).  Both the walls and roof system of the 

traditional building help to maintain the internal temperatures according to the authors. The use 
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ÏÆ ÔÒÁÄÉÔÉÏÎÁÌ ÍÁÔÅÒÉÁÌÓ ÐÒÅÖÅÎÔÓ Á ȰÔÉÍÅ ÌÁÇȱ ÂÅÔ×ÅÅÎ ÏÕÔÄÏÏÒ ÁÎÄ ÉÎÄÏÏÒ ÔÅÍÐÅÒÁÔÕÒÅ ×ÈÉÃÈ ÃÁÎ 

ÂÅ ÃÁÕÓÅÄ ÂÙ ȰÔÈÅ ÈÉÇÈÌÙ ÉÎÓÕÌÁÔÉÖÅ ×ÁÌÌ ÐÒÅÖÅÎÔÉÎÇ ÃÏÎÄÕÃÔÉÖÅ ÈÅÁÔ ÆÌÏ× ÁÎÄ ÄÕÅ ÔÏ ÔÈÅ 

ÃÏÎÔÉÎÕÏÕÓ ÁÉÒ ÆÌÏ× ÍÁÉÎÔÁÉÎÅÄ ÔÈÒÏÕÇÈ ÔÈÅ ÂÕÉÌÄÉÎÇȱ (Dili, et al., 2011, p. 60). Whereas in the 

ÍÏÄÅÒÎ ÂÕÉÌÄÉÎÇ ÄÏÅÓÎȭÔ ÁÌÌÏ× ÆÏÒ ÃÏÎÔÉÎÕÏÕÓ ÁÉÒ ÆÌÏ×Ȣ #ÏÎÃÒÅÔÅ ÉÓ ÔÈÅ ÍÁÔÅÒÉÁÌ ÕÓÅÄ ÉÎ ÔÈÅ 

building, which absorbs heat during the day and transfers the heat through the roof and the delay 

ÉÎ ÔÒÁÎÓÆÅÒÒÉÎÇ ÔÈÅ ÈÅÁÔ ÉÓ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȰÔÉÍÅ ÌÁÇȱ ɉÏÐȢ ÃÉÔȢɊȢ  

The use of traditional materials in construction has significantly dropped and we rely more on 

contemporary materials. Both the case studies used to compare traditional and modern buildings 

have differences other than the materials used in construction. The orientation of the house is 

different and the location of the spaces that are monitored are different. The variation in 

temperatures measured in the house could be due to these factors as well as the materials used to 

construct the houses. Homes in Saudi Arabia that used concrete for construction were also 

studied for comfort and it was found that other factors such as orientation, layout of internal 

spaces, shading devices used etc. also contribute towards the comfort levels of the users 

(Alshaikh, 2016).  

2.4. Conclusion  

This chapter reviewed the overlaps between Vaastushastra, ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ and principles of 

passive design in residential spaces. Even though they are distinctly different subjects there are 

many common aspects between them. Seven factors that are listed above (2.3.8) are key 

principles of Vaastushastra but are also used in passive design strategies and for optimizing ÕÓÅÒÓȭ 

comfort in built environment  and will be used to investigate the case studies carried out in this 

thesis. These key principles of Vaastushastra align with the concepts of ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÁÓ ×ÅÌÌ ÁÓ 
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passive design principles. The principles of Vaastushastra could possibly be connected to the 

behavioral, physiological, and psychological impact the space has on its users.  

Orientation of the house is a key factor in designing the house, it has an impact on natural light 

levels, heat gain, views to the outside, noise levels and natural ventilation. Especially in hot and 

ÈÕÍÉÄ ÃÉÔÉÅÓ ÌÉËÅ $ÕÂÁÉ ÏÒÉÅÎÔÁÔÉÏÎ ÏÆ ÔÈÅ ÂÕÉÌÄÉÎÇ ÃÁÎ ÈÁÖÅ Á ÍÁÊÏÒ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ 

levels. Form and proportion of the building have an impact on the air circulation within the 

building and heat gain and these have an impact on the mechanical systems used inside the space 

therefore the noise levels caused by the excessive use of these mechanical systems. Placement 

and size of windows along with proportions of rooms also have an impact on natural lights levels 

ÁÎÄ ÎÁÔÕÒÁÌ ÖÅÎÔÉÌÁÔÉÏÎ ÉÎ ÔÈÅ ÓÐÁÃÅ ÁÎÄ ÔÈÅÓÅ ÈÁÖÅ ÁÎ ÅÆÆÅÃÔ ÏÎ ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔȢ Depending on 

the size of the plot and the size of the built environment courtyards can help bring in natural light 

and ventilation ÉÎÔÏ Á ÂÕÉÌÄÉÎÇ ÁÎÄ ÁÌÌÏ× ÆÏÒ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÔÈÒÏÕÇÈ ÎÁÔÕÒÁÌ ÍÅÁÎÓȢ Use of 

materials also has an impact on the ÕÓÅÒÓȭ comfort because appropriate use of materials can 

either help combat or maintain external temperatures.  

Many of above factors that are key in Vaastushastra are also included in passive design strategies. 

Orientation, building form & proportions, courtyard, window placement and se of materials are 

common factors between both Vaastushastra and passive design, and passive design also includes 

use of fans and use of the buildings surroundings to provide shading through trees, plants and 

cooling by adding water bodies.  

User comfort is not only about indoor temperature, but it  also includes thermal comfort, adaptive 

comfort, air temperature, radiant temperature, humidity, ÃÌÏÔÈÉÎÇ ÁÎÄ ÔÈÅ ÕÓÅÒȭÓ ÁÃÔÉÖÉÔÙ ÌÅÖÅÌȢ )Ô 

is important that the user is in a space which can be adapted to suit their comfort level, for 
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example the user can open a window for change in room temperature, or switch on or off any 

mechanical systems to achieve comfort.  

Vaastushastra lists many principles, some of which some might be outdated because there are 

new ways to execute them. For example, the gnome was used to work out the north of the site, we 

use a simple compass. Another example is that the colour, smell and taste of the soil were checked 

to understand soil conditions. These are replaced by various soils tests that show the strength 

and weakness of the soil. These principles are stated in the text without any explanations to 

understand why they are stated.  

The findings from the case studies will help understand if there is any direct link between the 

ÐÒÉÎÃÉÐÌÅÓȟ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅÓ ÒÅÃÏÒÄÅÄ ÉÎÄÏÏÒÓ ÁÎÄ ÈÏ× ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÉÎ ÔÈÅ ÓÐÁÃÅȢ 4Èe 

selected case studies have factors that the users can adapt and therefore have an impact on their 

comfort levels. This is used to understand if there is a scientific connection to Vaastushastra 

principles.  

If design of the space can create more comfortable spaces, then the dependency on artificial 

heating or cooling can be reduced. Alternative methods of cooling such as natural ventilation and 

use of fans can be used to maintain comfortable internal temperature. 
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Chapter Three: Methodology 

3.1. Introduction   

This chapter introduces the methodologies that were used in the thesis. The choice of the 

methodologies is discussed first followed by the explanation of why each method is selected. Fig, 

3.1 shows the conceptual framework used for the methodology. An important part of the 

methodology is the selection of the case study homes. The location of these homes and the reason 

for selection is discussed. Chapter 2.3.8 mentions the criteria that were used to make the 

selection of the case study homes. There is a description about each case study home which is 

followed by explanations of which selection criteria are met by the house. Then there is a 

discussion about both methods of gathering data from the case study homes using data loggers 

and by users answering questionnaires. The next methodology used in the thesis is to is the use of 

simulation software. There is a discussion about the use of software modelling and the reason it 

has been included in the thesis.   

 
Figure 3.1 - Methodology Framework  
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3.2 Methodologies Used for the Thesis 

Three methodologies selected for the thesis are used to understand the selected case study homes 

ÁÎÄ ÔÈÅ ÉÍÐÁÃÔ ÔÈÅ ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÄÅÓÉÇÎ ÏÆ ÔÈÅÓÅ ÈÏÍÅÓ ÈÁÓ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ (Dawson, 2009). 

The selected methodologies include, temperature and humidity collection from selected case 

studies (quantitative), data collected from questionnaires given to the users of case study homes 

(qualitative) and data collected from simulation software (Berry, 1994). These methodologies are 

linked to the research objectives and the correlation to these is seen in Fig. 3.2. Case study homes 

were selected based on the key principles of Vaastushastra identified in chapter 2.3.3 (Graiano, 

1993). The houses that have been selected exhibit different applications of the rules of 

Vaastushastra. If the selected houses would have the all the rules applied in the same way it 

would be difficult to understand its impaÃÔ ÔÏ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÂÅÃÁÕÓÅ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÁÌÌ 

the houses would be similar to each other. A standard set of rules was identified (chapter 2.3.3) 

and the houses that were selected for the thesis study had minor variations to the identified rules.  

Five case studies were identified to investigate whether the principles of Vaastushastra had an 

impact on the comfort levels of users. Many different factors create comfort for users in the 

spaces that they use. Home is a very personal space for its occupants. Out of all the criteria that 

can have an impact on the comfort of users, the criteria that vary based on the design of the 

building are natural light levels and temperature along with humidity. Other factors such as 

sound and smell should be a consistent aspect of the users experience in the specific house and 

ÔÈÅÒÅÆÏÒÅ ÄÏÎȭÔ ÎÅÅÄ ÔÏ ÂÅ ÍÏÎÉÔÏÒÅÄ ÔÈÒÏÕÇÈ ÑÕÁÎÔÉÔÁÔÉÖÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ 4ÈÅ ÌÉÇÈÔ ÌÅÖÅÌÓ ÉÎ ÔÈÅ 

house will vary from one season to another, but will remain stagnant through one season; 

therefÏÒÅȟ ÔÈÉÓ ÄÁÔÁ ×ÁÓ ÃÁÐÔÕÒÅÄ ÔÈÒÏÕÇÈ ÕÓÅÒÓȭ ÅØÐÅÒÉÅÎÃÅ ÑÕÅÓÔÉÏÎÎÁÉÒÅÓ ÒÁÔÈÅÒ ÔÈÁÎ 

quantitative data collection (Rubin, 2005). Questionnaires were set up to understand how the 

users felt in the space in terms of the quality of their own experience (Yin, 2009). In these the 



Chapter Three: Methodology 

89 | P a g e 
 
 

users were asked about all aspects of comfort in the house, natural light availability, noise levels, 

smell, if they felt hot or cold in the space and ventilation. These would help to understand the 

overall experience of the user and compare it against the temperature data that was physically 

collected.   

The selected case studies were complaint with majority of the rules of Vaastushastra but they 

none of the houses completely compliant with all the principles. To investigate the principles of 

Vaastushastra further IES an integrated environmental solution software was used to simulate 

one house and modify it so that all the principles were met. Using a simulation software would 

allow modifications in the existing building which would investigate if the internal spaces would 

be more comfortable after complying with all the rules. Since the house is built it would be 

difficult to test the suggested modifications in the actual house.  
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Figure 3.2- Research methods connected to the research objectives.  
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3.3.1 Weather and location of Dubai    

United Arad Emirates (UAE) is located between Oman and Saudi Arabia and located on the 

Arabian/ Persian Gulf (CIBSE, 2014). The capital of UAE is Abu Dhabi, and Dubai is the second 

largest state and shares borders with Sharjah, Abu Dhabi and Oman (Fig.3.2.). UAE is a dessert 

and is predominantly a hot and humid climate, even though the humidity does not climb above 

the highest average level of 65% (ClimaTemps.com, 2009) it is considered humid because the RH 

level does not fall below 55% throughout the year. There are two seasons in Dubai, summer and 

winter. Summer lasts from May till October and the remaining months are relatively cooler which 

is the winter season. The temperatures in Dubai range between 28°C to 36°C during the summer 

with maximum temperatures touching 48°C in July or August (Talebn, 2014). While in the winter 

it is average high of 23°C and low of 14°C. These aspects of the environment have a strong impact 

on the research conducted and the data gathered for this thesis.  
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Figure 3.3- Location map of UAE https://geology.com/world/united-arab-emirates-satellite-image.shtml 

 

3.3.2 Selection and location of the Case study homes  

For the purposes of this thesis mid-sized dwelling spaces which are three or four-bedroom 

independent homes built on the principles of Vaastushastra in Dubai were considered. The reason 

for this selection was based on size of the house, its adherence to the principles of Vaastushastra 

ÁÎÄ ÔÈÅ ÓÉÍÉÌÁÒÉÔÙ ÏÆ ÔÈÅ ÕÓÅÒÓȭ ÐÒÏÆÉÌÅÓȢ 4ÈÅ ÁÖÅÒÁÇÅ ÓÉÚÅ ÏÆ ÔÈÅÓÅ ÈÏÕÓÅÓ ×ÁÓ ËÅÐÔ ÂÅÔ×ÅÅn 250 to 

650 sqm. which should be sizeable enough to record differences in comfort factors in different 

parts/spaces of the house. If smaller houses were selected the space would possibly have similar 

recorded measurements on all sides and parts because the limited dimensions would create 

similar conditions in all corners of the house. Larger homes are very limited in Dubai, out of 

https://geology.com/world/united-arab-emirates-satellite-image.shtml
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which very few are designed on the principles of Vaastushastra and therefore have been 

ÅÌÉÍÉÎÁÔÅÄȢ 4ÈÅ ÕÓÅÒÓȭ ÐÒÏÆÉÌÅÓ ÆÏÒ ÔÈÅ different houses will be kept similar in terms of their 

requirement to live in a house that is designed based on the principles of Vaastushastra. This 

ÃÏÎÎÅÃÔÓ ÔÈÅ ÕÓÅÒÓȭ ÉÎ ÔÅÒÍÓ ÏÆ ÁÃÃÅÐÔÉÎÇ ÔÈÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ÏÆ ÖÅÒÎÁÃÕÌÁÒ ÄÅÓÉÇÎȢ  

There was a selection criterion for the houses, which would help to identify which ones can be 

used for the case studies. A total of 10 homes were approached to be a part of the study. The main 

principles of orientation, shape of the house and locations of windows were primarily checked in 

all the houses. One of the challenges of the selecting the case study homes was that mid-size 

ÈÏÍÅÓ ÄÉÄÎȭÔ ÈÁÖÅ ÃÏÕÒÔÙÁÒÄÓ ÁÎÄ ÔÈÅÒÅ ×ÅÒÅ ÎÏÔ ÔÏÏ ÍÁÎÙ ÌÁÒÇÅ ÈÏÕÓÅÓ ÔÈÁÔ ×ÅÒÅ ÃÏÍÐÌÁÉÎÔ 

with the other rules of Vaastushastra. For this reason, the presence of the courtyard was over-

looked for the purposes of this thesis. ! ÃÏÕÐÌÅ ÏÆ ÈÏÕÓÅÓ ÄÉÄÎȭÔ ÍÁÔÃÈ ÔÈÅÓÅ ÃÒÉÔÅÒÉÁ ÁÎÄ ÔÈÅÒÅÆÏÒÅ 

were not used as case studies. It was important that the residents were comfortable being a part 

of the study and that their home would be anonymously documented in thesis. A couple of 

residents were not comfortable with sharing their personal information and therefore these 

homes were not included in the study. One of the houses was the same layout as another home 

selected for the study and was in the same neighbourhood and therefore one of the houses was 

not selected.  

3ÉÎÃÅ ÔÈÅ ×ÅÁÔÈÅÒ ÉÎ $ÕÂÁÉ ÉÓ ÈÏÔ ÁÎÄ ÉÔ ÄÏÅÓÎȭÔ ÒÁÉÎ ÔÏÏ ÍÕÃÈȟ ÁÌÌ ÔÈÅ ÈÏÕÓÅÓ ÈÁÖÅ ÆÌÁÔ ÒÏÏÆÓȢ 4ÈÅ 

material used for the construction of shell of all the houses is concrete which includes a 

combination of site caste concrete and concrete blockwork. The concrete brickwork used for the 

construction of the site is inclusive of a layer of insulation which helps maintain the internal 

temperature and conforms to ASHARE regulations. Since the climate is hot for majority of the 

months the insulation helps to prevent the loss of the cooler indoor temperature to the outdoor 

ambient heat. Windows can be the main source of loss of cool temperature or for internal heat 
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gain, but most homes use double glazed glass panels which controls internal heat gain. When 

these windows are placed in the appropriate direction, they can prevent excessive heat gain since 

it is essential for homes to have windows.  

All the selected homes are contemporary in appearance and therefore are not traditional in their 

design features in terms of ornamentation. This is because these homes follow the principles of 

Vaastushastra in terms of design theories but not in terms of ornamentation or façade treatments. 

The ancient text was written so that it could be adapted to incorporate the developments in 

technology and create built spaces that reflect these developments. Since the current style of 

ÈÏÕÓÉÎÇ ÄÏÅÓÎȭÔ ÉÎÃÏÒÐÏÒÁÔÅ ÏÒÎÁÍÅÎÔÁÔÉÏÎ ÉÔ ÉÓ ÁÎ ÁÃÃÅÐÔÅd factor for the houses selected for 

investigation.  

The homes were all located in residential areas in Dubai. The homes were located in three 

different residential areas, Al Mankhool, Al Jafliya and Jumeriah 1. These areas are highlighted in 

the map of Dubai seen in Fig. 3.4. Three of the five homes are located in Al Mankool, one is located 

in Al Jafliya and one is located in Jumeriah 1. Each of the 5 selected case studies are discussed 

further on in this chapter.  
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Figure 3.4- Locations of Case Study homes 

3.4 Data loggers  

The houses that were selected for the research complied with a variety of Vaastushastra 

principles.  Principles of Vaastushastra can be modified which means the architect who applies 

them can interpret how the rules can be applied to any built space. A skilled and experienced 

master architect (sthapati) will be able to decipher the principles and apply them successfully. 

Therefore, the houses that were selected for the test were not all the same, there are minor 

variations between all of them, but they all follow the core principles.  

The aim of the study was to test if the houses built on the principles of Vaastushastra provided 

comfort to the occupants of the homes. Since private homes were the main part of the study the 

sight, sound and smell were not measured through data loggers, but through users experience of 

the space by questionnaires. Two similar studies were carried out for homes in Kerala to 

understand the comfort levels indoors (Dili, 2009) and the model of these studies was used as a 

basis for the data collected from the 5 selected case studies.  
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Data loggers were used to monitor only the temperature and humidity of the spaces (Patton, 

2002). Data loggers that were used for the study are seen in Fig. 3.5. The loggers were placed in 

four corners of the house. Vaastushastra emphasises on eight directions (four cardinal and four 

intermediate) of the house, monitoring all the eight directions might end up with similar data 

collection therefore four intermediate directions were selected. In all cases if there was a window 

present the logger was placed on the windowsill, if not it was placed at a similar height of 400 or 

450mm.  Location of the loggers can be seen in the plans of the case studies. By placing the 

loggers on the sill, the impact of the window on all four sides (north, east, south and west) was 

studied. If the corner of the house had one window, the logger was placed near the window. Heat 

gain might be exaggerated due to this purpose, but the windows in all the selected homes are 

double glazed and tinted. To overcome the concern about too much heat gain the loggers were 

placed at the ledge of the window and since the loggers are small in size the window ledge 

prevents any direct heat gain.  

 

Figure 3.5- Data loggers used to measure temperature and humidity 

There are two seasons that occur in Dubai, which are summer and winter from which the former 

lasts for 8 to 9 months and winter is short and lasts for 3 to 4 months. Both seasons will have an 
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impact on the temperature and humidity levels measured in doors, therefore measurements were 

taken once in each season, in summer and winter. The selected homes were tested in real time, by 

placing data loggers at the various intermediate corners. The data loggers were used to measure 

the temperature and relative humidity of the spaces for minimum duration of fifteen days. The 

measurements were logged at regular intervals of 10 minutes in order to understand the 

fluctuation of the temperature and humidity in the spaces. Only one house (Case study 1) was 

measured three times, once in the summer without air-conditioning, once in the summer with air-

conditioning and once in the winter without air-conditioning. The remaining for case studies 

were monitored twice. Data was collected from all five case study homes twice, once in summer 

with the use of air-conditioning and once in winter without the use of air-conditioning. 

The data for the external temperatures was taken from the local weather station web site. 

Summer temperatures can be very high in Dubai ranging higher than 40°C and not dropping 

below 30°C. These temperatures make it very difficult for people to go outdoor or to stay indoors 

without th e use of air-conditioning, which made it difficult to record temperatures of the house in 

the summer. One option was to place the data loggers in the case study houses when the 

occupants were on holiday, but since there were different families they would go away from the 

house at different times in summer. To understand the impact that the design of the house had on 

the internal temperature of the house the external temperature had to be a constant factor and 

therefore it was important to conduct these tests on the same dates. External temperature was 

used as the control aspect of the case studies. Each house follows the basic principles of 

Vaastushastra, and the loggers will help to understand the impact each design principle has on the 

collected data. The anomalies seen in some houses will help to understand the impact of 

variations have on the recorded data levels if any.     
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It was not possible to ask the occupants of all the homes to switch of the air-conditioning in the 

homes during the summer, so one home was set up to test summer conditions without the use of 

air-conditioning in the house.  Case study 1 was selected as a test home as the occupants would be 

away for 19 days and the air-conditioning would be switched off. This test was done in June from 

17th June till 5th July 2016. It was tested at this time because it is one of the warmest months of the 

year in Dubai. Before the temperature of the house was recorded it occupied which meant that 

the air-conditioning was switched on before the loggers were set up and therefore it was 

important to switch off the air-conditioning before the loggers were placed in the house. Loggers 

were set up in the house one day after the air-conditioning had been switched off, results are 

discussed under Case Study 1 without air-conditioning chapter 4.1. Care was taken that the 

loggers were placed in the at the same location when the readings were taken in both summer 

and winter seasons, since placing them in a different location could tamper with the results.  

The loggers were placed in the case study homes during the summer and the occupants were 

occasionally allowed to switch on the air-conditioning. Occupants of the house were asked to 

maintain a log of the time that the air-conditioning was switched on and off in the house and this 

information was considered during the analysis of the temperature and humidity data collected. 

Similarly, data loggers were placed in the house during the winter when the air-conditioning was 

not used. But during the winter months the air-conditioning was switched off in all the houses. 

Both these set ups show how the internal temperature and humidity levels vary based on the 

climate outside, since the design principles of the house remain the same. It also shows if the use 

of air-conditioning has a strong impact on the collected data.   
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σȢυȢ 1ÕÅÓÔÉÏÎÎÁÉÒÅÓ ÆÏÒ 5ÓÅÒÓȭ ÏÆ #ÁÓÅ 3ÔÕÄÙ (ÏÍÅÓ  

4ÈÉÓ ÔÈÅÓÉÓ ×ÉÌÌ ÃÏÎÓÉÄÅÒ ÔÈÅ ÂÏÔÈ ÁÓÐÅÃÔÓ ÏÆ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÂÙ ÍÅÁÓÕÒÉÎÇ ÔÈÅ ÑÕÁÎÔÉÔÁÔÉÖÅ 

aspects such as, temperature, and humidity levels. The questionnaire use a mixed approach, one 

ÆÒÏÍ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ Á ÓÐÁÃÅ (Nicol, et al., 2012)and the other from protocol to 

investigate indoor spaces (Richardson, et al., 2006) %ÖÅÎ ÔÈÏÕÇÈ ÅÁÃÈ ÕÓÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ of a space 

is subject to their age and gender as these factors have an impact on the way people experience 

spaces; this data of age and gender was not collected as this would create too many variations in 

understanding the different levels of comfort that were experienced in the house. The 

ÑÕÅÓÔÉÏÎÎÁÉÒÅÓ ×ÅÒÅ ÕÓÅÄ ÁÓ Á ÍÅÁÎÓ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÌÅÖÅÌÓ ÏÆ ÃÏÍÆÏÒÔ ÔÈÁÔ ÔÈÅ ÕÓÅÒÓȭ ÆÅÌÔ ÉÎ ÔÈÅ 

ÃÁÓÅ ÓÔÕÄÙ ÈÏÍÅÓȢ &ÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÔÈÉÓ ÔÈÅÓÉÓ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÈÁÓ ÂÅÅÎ ÕÎÄÅÒÓÔÏÏÄ ÉÎ Á 

generalized manner and not investigated further based on personal preferences. The 

ÑÕÅÓÔÉÏÎÎÁÉÒÅÓ ×ÈÅÒÅ ÄÅÖÅÌÏÐÅÄ ÆÒÏÍ ÒÅÓÅÁÒÃÈ ÐÁÐÅÒÓ ×ÈÉÃÈ ÓÔÕÄÉÅÄ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÎ 

residential spaces. One of the papers discusses comfort factors that need to be assessed in homes 

(Richardson, et al., 2006), from which the appropriate criteria were selected, and few others were 

added. Another paper discusses the quality of the indoor environment of green buildings, but 

some of the factors measured were suitable for residential spaces and therefore were used in the 

questionnaires (Ravindu, et al., 2015)). A sample questionnaire is attached in the appendix.  

The data collected from the questionnaires can be used to understand the comfort levels of the 

users of the house based on the compliance with the rules of Vaastushastra (Chapter 5). Users 

understanding of a space is based on their sensory experience of sight, smell, sound and touch. 

1ÕÁÎÔÉÔÁÔÉÖÅ ÄÁÔÁ ÔÈÁÔ ÉÓ ÃÏÌÌÅÃÔÅÄ ÔÈÒÏÕÇÈ ÌÏÇÇÅÒÓ ÄÏÅÓÎȭÔ acknowledge how the users feel in the 

space which is investigated through the questionnaires. Each of the senses were linked with 

useable features of the house, sight was related to natural and artificial light, smell connected 
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with the odours in and around the house, sound is associated to noise levels experienced and 

touch is based on house the space feels regardless of measured temperature.  

The questionnaire was divided into two sections, first was to identify the problems and the 

second part was to understand how occupants used the space. The first part asks the users if the 

face any problems with levels of natural light, noise, high or low temperature, bad smell or stale 

ÁÉÒȟ ÓÔÁÔÉÃ ÅÌÅÃÔÒÉÃÉÔÙ ÁÎÄ ÈÕÍÉÄÉÔÙȢ 4ÈÅ ÓÅÃÏÎÄ ÐÁÒÔ ÃÏÎÎÅÃÔÅÄ ÔÈÅ ÕÓÅÒȭÓ ÁÃÔÉÏÎÓ with the sensory 

experiences and whether their actions and the frequency of the actions changed based on the 

season. For example, the users were asked how often they switched on air-conditioning during 

the summer and winter months. These questions are linked to the behaviour in the space which 

helps to understand the impact the identified design principles had on the aspects of comfort. 

Data collected from the questionnaires is interpreted in conjunction with the data collected from 

the loggers to understand the impact the identified principles of Vaastushastra have on the users.  

3.6. Simulation Software Selected 

4ÈÅ ÈÏÕÓÅ ÓÅÌÅÃÔÅÄ ÆÏÒ #ÁÓÅ ÓÔÕÄÙ ρ ÄÉÄÎȭÔ ÁÐÐÌÙ ÁÌÌ ÔÈÅ ÒÕÌÅÓ ÏÆ Vaastushastra but was compliant 

with many of the rules. It was important to understand the impact on the internal temperature 

and humidity if all the rules of Vaastushastra were adhered to. Case study 1 was an existing house 

and it was not possible to modify the physical house; therefore, this was tested with simulation on 

a software. Modifications can be easily made and tested using simulation software (discussed in 

Chapter 7) which shows the change in temperature achieved once the house was designed to 

comply with the principles of Vaastushastra. These modifications made to the case study house 

test which principles of Vaastushastra have an impact on in the internal temperature and 

humidity.   
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Since the tests were first carried out during summer it was difficult to judge if the data gathered 

was reflective of the architecture or of the fact that the homes were constantly air-conditioned. 

The temperature in the summer touches highs of 45°C with humidity levels of 65% and in such 

situation, it is impossible for people not to use air-conditioning indoors. In order to overcome this 

problem, a house which was going to be vacant for two weeks was identified and the data loggers 

where placed in the intermediate corners. Real time measurements were taken in the house when 

the temperature of the house was only dependent upon its design principles and features and the 

air-conditioning was switched off. The data collected did show some interesting findings, but 

these circumstances could not be recreated in other test homes since it was difficult to find homes 

which were built on the principles of Vaastushastra and would be vacant for two weeks.  

The next step was to create the tested house using virtual reality software IES (Integrated 

Environmental Solutions). There are many software that could have been used for the simulation 

HEED, EnergyPlus, BeOPT, eQUEST, DesignBuilder, and IES. Out of all this software two are 

commonly used for Building Performance Simulation (BPS) which are Energy but since IES (Al-

janabi, et al., 2019). Various factors influence the reliability of the results from BPS software such 

as data input quality, competence and knowledge of the user, applied methods in the simulation 

software and over simplification of complex technologies (Imam, et al., 2017) (Choi, 2017) 

(Dodoo, et al., 2017). IES is a relatively simple software which can be self-taught and similar to 

other software that the author has used therefore it was selected. 

The results generated from the software are fairly accurate which helps to further investigate the 
principles of Vaastushastra.   The software helps to replicate the conditions on site as closely as 
possible, so that the data generated from the model was similar to the data collected from the 
physical site which can be seen in chapter 7. 

All 5 case studies were monitored in the winter months for a period of 10 days. Since the outside 

temperatures were cooler, the houses were monitored without the use of air-conditioning. These 
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homes were then simulated using IES software to compare the differences in the temperatures of 

the real houses verses the simulations. Since the software has its limitations on replicating reality, 

it was expected to find some variations in the data generated from the software. An acceptable 

difference is an average of 10% variation between the data collected on site and the data 

generated from the virtual software (Al-janabi, et al., 2019). With the given range of temperatures 

of between 20°C and 40°C the variation of 10% ranges between 2-4°#ȟ ×ÈÉÃÈ ÄÏÅÓÎȭÔ ÈÁÖÅ Á 

significant impact on the results found from the simulation. Once this was successful it would be 

possible to modify the virtual model to test any changes made to improve the compliance of the 

house with the principles of Vaastushastra and test if these changes would create more comfort 

for the users. The virtual environment allowed for various changes to be made to the house and to 

test if these changes had a positive or a negative impact on the data collected (discussed in 

chapter 7).   

3.7. Comfort factors examined in the case studies  

&ÒÏÍ ÔÈÅ ÖÁÒÉÏÕÓ ÆÁÃÔÏÒÓ ÔÈÁÔ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÍÅÁÓÕÒÅ ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÉÎ ÔÈÅ ÈÏÍÅÓȟ ÔÈÅ ÆÏÕÒ 

factors that are used in this thesis are mentioned below. These will be the factors which will be 

measured in all the case studies, twice in the year, to understand if the residents are comfortable 

in the space.  

Sight is measured by the ability to be able to clearly see in a space by means of natural of artificial 

ÌÉÇÈÔȢ .ÁÔÕÒÁÌ ÄÁÙÌÉÇÈÔ ÉÓ ÁÎ ÅÓÓÅÎÔÉÁÌ ÆÁÃÔÏÒ ÔÈÁÔ ÒÅÌÁÔÅÓ ÔÏ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔȢ 4ÈÅ ÄÅÓÉÇÎ ÏÆ ÔÈÅ ÈÏÕÓÅ 

can have an impact on the availability of natural light. This study will understand if the principles 

of Vaastushastra have an impact on the light levels experienced. The user of a space relies on 

daylight (when available) or use of curtains to block it out and similarly use of artificial light when 

daylight is unavailable. Light levels of a house can easily be modified to suit the occupant and 
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their preferences based on the activity carried out. For example, some people like to sleep during 

the afternoon with the use of black out curtains and others prefer to read at night with artificial 

light. The user can easily adapt light to suit their needs in residential spaces.  

Sound ÄÏÅÓÎȭÔ ÔÙÐÉÃÁÌÌÙ ÖÁÒÙ ÔÏÏ ÍÕÃÈ ×ÉÔÈÉÎ Á ÈÏÍÅ ÁÓ ÔÈÅ ÁÃÔÉÖÉÔÉÅÓ ÔÈÁÔ ÃÒÅÁÔÅ ÎÏÉÓÅ ×ÉÔÈÉÎ Á 

house are usually caused by its residents. Some noise that comes from the outside is filtered by 

the time it can be heard by ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÓÈÏÕÌÄÎȭÔ ÂÅ ÔÏÏ ÈÉÇÈȢ %ØÃÅÐÔÉÏÎÓ ÔÏ ÔÈÉÓ 

might be street or traffic noise which is dependent on the location of the house. When noisy 

activities are carried out in the house, in most cases, all the occupants are a part of this activity or 

are tolerant towards it. The sound level cannot be and should not be zero as constant silence is 

not always very pleasant. Some sound is needed but this sound should be minimal and 

nonintrusive. Sound is generated by the appliances in the house ɀ heating or cooling systems or 

refrigerators or washing machines etc. and in Dubai due to the temperature outside the biggest 

problem of noise at home comes from the constant use of air-conditioning. This study will 

examine if the design on the house has an impact in the indoor temperatures which in turn have 

an impact on the use of air-conditioning and therefore the sound levels within the house.  

Smell is the level of pleasant or unpleasant odour that the user can detect. To an extent the 

odours of the house are also largely controlled by the occupants since the activities in the house 

determine the odours. At the same time there are some odourless gasses that are also harmful for 

the people. These smells and gasses are typically constant in houses and the variation is usually 

minimal depending on the air circulation of the house. The exceptions to this would be when the 

ÈÏÕÓÅ ÉÓ ÍÁÉÎÔÁÉÎÅÄ ×ÉÔÈ ÍÁÔÅÒÉÁÌÓ ÔÈÁÔ ÃÏÎÔÁÉÎ 6/#ȭÓȟ ÉÆ ÎÁÔÕÒÁÌ ÖÅÎÔÉÌÁÔÉÏÎ ÉÓ ÎÏÔ ÐÒÏÖÉÄÅÄ ÉÎ ÔÈÅ 

kitchen then cooking gasses and odours can be troublesome to the occupants. In the case of the 

ÌÁÔÔÅÒ ÁÉÒ ÆÒÅÓÈÅÎÅÒÓ ɉ×ÈÉÃÈ ÄÏÎȭÔ ÃÏÎÔÁÉÎ 6/#ȭÓɊ ÉÎ ÔÈÅ ÈÏÕÓÅ ÃÁÎ ÍÁÉÎÔÁÉÎ ÐÌÅÁÓÁÎÔ ÏÄÏÕÒÓȢ  



Chapter Three: Methodology 

104 | P a g e 
 
 

Touch is the aspect of the study that reflects how the user feels in the space. There are many 

factors that govern touch, from surface temperatures of the finishes used, to the clothing worn by 

the inhabitants of the space and to an extent the way in which the space is built (Nicol, et al., 

2012). This thesis focuses to a large extent on this aspect, which is the way in which the built 

ÓÐÁÃÅ ÉÎÆÌÕÅÎÃÅÓ ÈÏ× ÔÈÅ ÕÓÅÒÓȭ ÆÅÅÌ ÉÎ ÔÈÅ ÓÐÁÃÅȢ 4ÈÅÒÅ ÁÒÅ ÍÁÎÙ ÁÓÐÅÃÔÓ ÁÂÏÕÔ ÔÈÅ ÄÅÓÉÇÎ ÏÆ ÔÈÅ 

built space that have an impact on the temperature and humidity level and the comfort of the 

users.  

The reason for the selection for the case studies was that the users feel and the experience of each 

of the houses was comfortable for the most part. The initial positive experience of the house was 

based on various comfort factors that were felt in the space without any data collection. The next 

stage tested the comfort parameters by recording them. Even though each of the selected houses 

complies with different rules but as a whole each of the houses can be considered compliant with 

Vaastushastra and was therefore selected for the testing.  

Key principles of Vaastushastra are identified in Chapter 2.3.8. Each of the 5 case studies are 

discussed below in relation to these key principles.  Two of the identified seven key principles of 

Vaastushastra have been identified as being the same way to all five selected houses. These two 

principles are, firstly none of the houses have a central courtyard present and secondly all the 

houses use concrete as the main material for construction. It was difficult to find mid-size houses 

in Dubai which had a central courtyard, due to which none of the selected houses have this 

feature. This is an important aspect of Vaastushastra and therefore needs to be tested. Both these 

features of use of courtyard and variation of material used to construct the shell of the building 

will be tested in the simulation stage of the thesis which is in chapter 7.  

A brief introduction to each case study is provided below ɀ  
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3.7.1 Case study 1  

                     

Figure 3.6- View of main entrance from side walk     Figure 3.7- South facade           Figure 3.8- Covered car park 

 

                            

Figure 3.9- House entrance view with compound wall      Figure 3.10- View of living room doors 
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Figure 3.11- Case Study 1 Plans and Sections 

 

The house selected for the first case study was a mid-size family home which was approximately 

180m2; it is built on two levels with an internal staircase and an open garden space. The spaces in 

the house include a kitchen, living room, dining room and one bedroom which has an attached full 

bathroom and there is a shared guest toilet on the ground floor (Fig 3.11). The upper floor has the 

2 bedrooms and each bedroom has an attached bathroom and is the private space of the house. 

The house has trees to one side when seen from the main road (fig 3.6). The house sits very close 

to the fence and the trees on the south and west side provide a fair amount of shade in the front of 

the house. The staircase acts like a canopy to the entrance area so the space is fairly pleasant to 

use in the cooler months of the year (fig 3.9). 
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The cooling system used in the house is individual air-conditioning units. In addition to this the 

house has a ceiling fan in the living space and floor fans around the house and these are used in 

suitable weather conditions. The spaces most occupied in the house are on the ground floor 

which includes the kitchen, living room and bedroom. There are openable windows on both levels 

of the house, of which there is a sliding glass door that opens into the garden area and is used as a 

window.  

The house is not thoroughly aligned with all the rules of Vaastushastra but does follow some of 

the crucial ones which are the following ɀ  

The orientation of the house  has almost the correct orientation. The ideal orientation is that the 

building should be oriented with the east west axis on the length of the building. This building is 

oriented slightly so that the length is slightly away from the east west axis. The rotation of the 

angle is 15°away from the east west axis which is within the acceptable limit of variation. Any 

house ÔÈÁÔ ÉÓ ÒÏÔÁÔÅÄ Á×ÁÙ ÆÒÏÍ ÔÈÅ ÃÁÒÄÉÎÁÌ ÄÉÒÅÃÔÉÏÎÓ ÉÓÎȭÔ ÃÏÍÐÌÉÁÎÔ ×ÉÔÈ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ 

Vaastushastra.  

The proportions of the house  itself comply with the proportions that are established by 

Vaastushastra as the house is rectangular as an overall shape. The dimensions of the house are 

14.5m by 11m and therefore the proportion of the house is 1:75. The southwest corner is cut in 

this house which breaks the overall rectangular shape and is used to study the impact of irregular 

shaped geometry.  

The proportions of the house make it comfortable for the user even though it is a small space. The 

house has been designed well which means that the internal spaces have been laid out well, so the 

space is completely utilized. Even though the area is on the smaller siÄÅ ÔÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÆÅÅÌ 

cramped when it is used.  
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Placement and size of the windows . Some of the windows of the house are placed on east wall, 

ÂÕÔ ÔÈÅÒÅ ÁÒÅÎȭÔ ÁÎÙ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÎÏÒÔÈ ×ÁÌÌȢ 4ÈÅ ÌÉÖÉÎÇ ÒÏÏÍ ÉÓ ÉÎ ÔÈÅ ÎÏÒÔÈ×ÅÓÔ ÁÎÄ ÉÓ ÔÈÅ 

largest space in the house with the largest window that is placed on the south wall (fig 3.10). This 

feature is not only a window but also a door to the backyard of the house. The largest window in 

the house is placed on the west wall. There are a few windows on the south side too which is not 

in line with the principles of Vaastushastra. The window on the south wall is placed in the 

staircase (fig 3.7). It is 2m x 6 m in height and it allows for natural light in the house. There are 

two windows on the east wall, and these are covered by the covered canopy which covers the car 

park (fig 3.8). Windows on the south and west side will help determine of the impact these have 

ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓ ÉÎ ÔÈÅ ÓÐÁÃÅȢ  

Proportion of the rooms in the house also follow suggested proportions because each room is 

rectangular in shape and is based on proportions that are recommended in Vaastushastra. Even 

though the rooms are rectangular they have a proportion of 1:85 up to 1:97, with the proportion 

of a square room being 1:1. The concern is that some rooms are cut off at corners, this helps 

examine if the pure geometry has an impact on the comfort levels of the users.  

The house has windows on the south and west side  and these windows do not have any 

window overhangs or shading devices. This will help to determine if heat is gained from these 

sides of the building when shading is not provided and if ÉÔ ÈÁÓ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ 

factors.  
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3.7.2 Case Study 2 

                   
Figure 3.12- View of house from road                       Figure 3.13- Front facade 

                        

Figure 3.14- East facade of house                             Figure 3.15- South facade of house 
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Figure3.16- Case Study 2 Plans and Sections 

The second case study selected bigger than the first case study in terms of size because it was 

300m2 with two levels, an internal staircase and open garden space. This house is set back from 

the boundary wall and has a fair size garden in front of the house (Fig 3.12). there are a couple of 

trees located outside the boundary wall of the house. The garden is located on the west side of the 

house and has plotted plants as well as trees. This space is used by the occupants during the 

cooler months of the year and during the cooler times of the day. The space behind the house is 

ÓÍÁÌÌ ÁÎÄ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÔÒÅÅÓȟ ÂÕÔ ÄÏÅÓ ÈÁÖÅ ÓÏÍÅ ÐÏÔÔÅÄ ÐÌÁÎÔÓ ɉ&ÉÇ σȢρτȟ σȢρυɊȢ 4ÈÅ ÓÐÁÃÅÓ ÉÎ 

the house include a kitchen, living room, dining room, a bedroom with an attached bathroom and 
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a guest toilet on the ground floor. The upper floor is the private space and has three bedrooms out 

of which two have attached bathrooms and one bathroom is shared with the others.  

Each of the rooms that are occupied have individually controlled air-conditioning units and the 

corridor spaces do not have any operable cooling systems. No other cooling systems are used in 

the house. The house has openable windows on both floors, with balconies on the upper floor (fig 

3.13) with openable glass doors which are double up as windows allowing for natural ventilation 

in the cooler months.  The spaces that are most occupied are located on the ground floor which 

are the living room, dining room, kitchen and the bedroom.  

The house is compliant with the rules of Vaastushastra in the following ways ɀ  

The orientation of the house  aligns with the cardinal directions and the length of the house 

lines up with the north/ south axis which is acceptable in Vaastushastra. Vaastushastra stipulates 

that the house should be aligned to the cardinal directions. This house will examine if the 

orientation to the north south has an impact on the comfort levels of the users.  

The proportions of the house  are based on the proportions of Vaastushastra; the house is 

rectangular in proportion which is one of the recommended ratios and shape. The house is 16m x 

10.7m which gives an overall proportion of 1:66.  

Placement and size of the windows . The windows in the house are on the north, east and west. 

Windows on three sides help to determine if these windows have the expected impact on the 

interior space and on the comfort levels of the users. There are two windows on the north wall, 

and these are both located in the livening room. These windows are 2.4m x 1.3m and allow 

suitable natural light into the space during the summer, but during the winter the room can be a 

bit darker. There is another window of the same size placed on the west wall of the living room, 
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but this has a shading device. There are windows on the east wall which are the same size and 

located in separate rooms to provide adequate natural light in both dining room and kitchen. 

There are only two small windows located on the south wall on the ground floor of house which 

are 0.9m x 1.5m (Fig 3.14). By measuring temperature and humidity on all sides it is easy to 

compare the recorded temperature and understand the impact that the design of the house has 

on the internal space.  

Proportion of the rooms in the house are rectangular and square and match the overall 

proportions of the house; with the exception of the living room, which is longer than it is wider 

and the proportion of this room is 1:48. The other rooms on the ground floor of the house are 

almost square in proportion with ratios of approximately 1:92.  Use of rectangular and square 

geometries as the shape of the rooms and the house will help determine the impact these have on 

the comfort levels of the users.  

Windows on south and west sides.  )Î ÔÈÉÓ ÈÏÕÓÅ ÔÈÅÒÅ ÁÒÅÎȭÔ ÔÏÏ ÍÁÎÙ ×ÉÎÄÏ×Ó Ïn the south 

ÓÉÄÅ ÏÆ ÔÈÅ ÈÏÕÓÅȟ ÊÕÓÔ Ô×Ï ÓÍÁÌÌ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÓÏÕÔÈ ÆÁëÁÄÅ ×ÈÉÃÈ ÄÏÎȭÔ ÈÁÖÅ ÁÎ ÏÖÅÒÈÁÎÇȢ 4ÈÅ 

west wall of the house has two large windows, but these are recessed into the house and have an 

overhang which can possibly prevent heat gain. The size of these windows is 2.4m x 1.3 m. These 

are set back by 1m and have an overhang on them as seen in fig 3.13. The readings from these 

ÓÐÁÃÅÓ ×ÉÌÌ ÓÈÏ× ÔÈÅ ÉÍÐÁÃÔ ÔÈÅ ÏÖÅÒÈÁÎÇÓ ÈÁÖÅ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓȢ  
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3.7.3 Case Study 3 

     

Figure 3.17- View from main road East façade              Figure 3.18- South façade  

             

Figure 3.19- North façade               Figure 3.20- West façade  
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Figure 3.21- Case Study 3 Plans and Sections 

 

The next house is larger than the first two and is 650m2 in built up space. This house is also a two-

storey house with an internal staircase and an elevator. The outdoor space is paved and could be 

used for outdoor seating for large or small gatherings and has dedicated spaces for parking cars 

ɉ&ÉÇ σȢρχɊȢ 4ÈÅÒÅ ÁÒÅÎȭÔ ÁÎÙ ÅÌÅÍÅÎÔÓ ÏÆ ÌÁÎÄÓÃÁÐÅ ÉÎ ÔÈÅ ÙÁÒÄ ÏÆ ÔÈÅ ÈÏÕÓÅ ×ÈÉÃÈ ÐÒÅÖÅÎÔÓ ÔÈÅ 

outdoor space from being used by the occupants since it is very hot for most part of the year. This 

results in the space being used primarily as a car parking space. If there were some landscape 

elements the occupants could have used the outdoor space when the weather was conducive. This 
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is the only house in the study that has windows on all four sides. The east façade has some 

ÓÈÁÄÉÎÇ ÓÔÒÕÃÔÕÒÅÓ ɉ&ÉÇȢ σȢρχɊ ÂÕÔ ÔÈÅ ÏÔÈÅÒ ÔÈÒÅÅ ÓÉÄÅÓ ÄÏÎȭÔ ÈÁÖÅ ÁÎÙ ÓÈÁÄÉÎÇ ÆÏÒ ÔÈÅ ×ÉÎÄÏ×ÓȢ 

The ground floor has the formal living room, formal dining room, casual dining room, guest 

bedroom, kitchen and storeroom. The upper level has the casual living space and four bedrooms 

each with an attached bathroom. There is a central void in the house where the staircase is 

located which makes the family room on the top floor an open space where all the sounds of the 

house can be heard. The house has central air conditioning units with individual controls for each 

room.  There are no other cooling systems used in the house. The house does have openable 

windows that can be used for cross ventilation when the weather gets better. The spaces that are 

most occupied are the living room and bedrooms that are on the upper floors.  

The house is compliant with the rules of Vaastushastra in the following ways ɀ  

The orientation of the house aligns with the cardinal directions and the length of the house 

lines up with the north/ south axis which is acceptable principle of VaastushastraȢ 4ÈÉÓ ÉÓÎȭÔ ÔÈÅ 

most ideal orientation of the house, but it is one of the options that can be used. It is important to 

understand the impact that orientation has on the house and it will be examined though this case 

study.  

The proportions of the house  are based on the proportions of Vaastushastra; the house is 

rectangular in proportion which is one of the recommended ratio and shape. The house is 24.6m x 

14.8m which has a proportion of 1:60 which is more towards which is close to golden ratio of 

1:618. This is one of the factors that is unique to this house and the data collected will check if it 

ÈÁÓ ÁÎÙ ÉÍÐÁÃÔ ÏÎ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓȢ  
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Placement and size of the windows . The windows in the house are on all sides therefore are 

seen on north, south, east and west sides. Larger windows are of the size 2.2m by 2.4m in height. 

These large windows are located on all sides of the house (Fig 3.17, 3.18, 3.19, 3.20). According to 

Vaastushastra these are acceptable on the north and east abut not on south and west facades. 

Many of these windows have a decorative arch on them which is representative of the 

ÁÒÃÈÉÔÅÃÔÕÒÅ ÓÅÅÎ ÉÎ $ÕÂÁÉ ÁÎÄ ÉÓÎȭÔ ÒÅÐÒÅÓÅÎÔÁÔÉÖÅ ÏÆ Vaastushastra. There are some small 

windows on north east and west facades too and these are mainly to ventilate the bathrooms. 

Smaller windows are 1m by 1.5m and are partially openable for ventilation purposes. Windows 

on all sides help to determine if these have the expected impact on the interior space and on the 

comfort levels of the users.  

Proportion of the rooms in the house  are rectangular and square, the rectangular rooms are 

similar to the overall proportions of the house and the square rooms are different in proportions. 

The rectangular rooms such as the living room, dining room and kitchen have the proportion of 

1:5 which makes the room twice in length than in width. The length of these rooms is 

approximately 9m while the width is about 4.5m each. The bedrooms on the other hand have the 

proportions of 1:7 with the sizes of 6.5m by 4m and more. Combining both proportions of spaces 

on the ground floor might have an impact ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔȢ  

Windows on south and west sides.  The house has windows on the south and west side, but 

these windows do not have any window overhangs or shading devices (Fig 3.18, 3.20). This will 

help determine if there is heat gain from these sides of the building and if it has an impact on the 

ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÆÁÃÔÏÒÓȢ  
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3.7.4 Case study 4 

      

Figure 3.22- View from the street                Figure 3.23- South facade 

 

                   

Figure 3.24- South and east facade          Figure 3.25- West facade 
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Figure 3.26- Case Study 4 Plans and Sections 

 

The fourth house is also larger and has a built up of 550m2 built up space. This is a two-storey 

house which has two sets of internal staircases and one elevator. This house is part of a 

compound of three villas and therefore sharing its compound space with the other houses. The 

shared compound space is primarily used as car parking space and each house has its own deck 

space which is used for outdoor private sitting in the cooler months. The outdoor space is 

hardscaped for the most part with some trees, potted plants, shrubs and a small patch of lawn 

(Fig 3.25). There are a few trees that are seen from outside the house and these are located 

outside the property (Fig.3.22).  
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4ÈÅ ÇÅÏÍÅÔÒÙ ÏÆ ÔÈÅ ÈÏÕÓÅ ÉÓÎȭÔ ÁÎ ÅØÁÃÔ ÓÑÕÁÒÅȟ ÂÕÔ ÔÈÅ ÏÖÅÒÁÌÌ ÐÒÏÐÏÒÔÉÏÎÓ ÁÎÄ ÓÈÁÐÅ ÍÁÔÃÈ ÁÒÅ 

close to a square shape. The house is a four-bedroom house with the private spaces on the top 

floor and the semi-private spaces on the ground floor. The lower floor has an entrance lobby that 

has a double height void, one staircase that leads to the upper floor and another staircase that 

leads to the basement level. The ground floor has the formal living and dining space with a guest 

toilet, kitchen and office and a room that is used as a temple. The upper floor has all the bedrooms 

and each of the rooms have attached bathrooms. Main source of cooling in the house is the central 

air- conditioning and each space has a control of its own. No other cooling systems are used in the 

house. The house does have openable windows that can be used for cross ventilation when the 

weather gets better. The spaces that are most occupied are the living room and the office on the 

ground floor and the one of the bedrooms on the first floor. The remaining bedrooms are not used 

as much since only one couple lives in the house.  

The house is compliant with the rules of Vaastushastra in the following ways ɀ  

The orientation of the house  aligns with the cardinal directions and the length of the house 

lines up with the east west axis which is a core principle of Vaastushastra. Since the house is close 

to the proportions of a square, either dimensions of the house are similar and therefore can be 

considered as the length of the house. For this study we will consider that the house is aligned 

with the east and is therefore highly recommended in terms of alignment with the cardinal 

directions.  

The proportions of the house  are based on the principles of Vaastushastra, especially since the 

house is of square proportions. Both the length and width of the house are approximately 16.5m 

which gives the house the proportions 1:98.  
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Placement and size of the windows Ȣ 4ÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÔÏÏ ÍÁÎÙ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÎÏÒÔÈ 

ÆÁëÁÄÅ ×ÈÉÃÈ ÓÈÏ×Ó ÏÎ ÔÈÅ ÐÌÁÎÓ ÏÆ ÔÈÅ ÈÏÕÓÅȢ 3ÉÎÃÅ ÔÈÅ ÎÏÒÔÈ ×ÁÌÌ ÄÏÅÓÎȭÔ ÈÁÖÅ ×ÉÎÄÏ×Ó ÁÎÄ ÉÔ ÉÓ 

the part of the house that connects with the neighbouring hoÕÓÅÓȟ ÉÔ ×ÁÓÎȭÔ ÐÈÏÔÏÇÒÁÐÈÅÄȢ 4ÈÅ 

pictures show the other part of the house that has many windows. The building looks like one big 

house but is 3 houses built together, part of the neighbouring house can be seen in fig.3.22. 

Majority of the windows are placed on the east façade (Fig 3.24), with a couple of windows on the 

south façade and openable glass doors on west side (Fig 3.25). The room in the northwest corner 

ÉÓ ÔÈÅ ÏÎÌÙ ÏÎÅ ÔÈÁÔ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×ȟ ÓÉÎÃÅ ÔÈÉÓ ÉÓ ÔÈÅ ×ÁÌÌ ÔÈÁÔ ÃÏÎÎÅÃÔÓ ÔÏ ÔÈÅ ÏÔÈer 

houses.  

Proportion of the rooms in the house for most of the rooms are either rectangular or square, 

ÅØÃÅÐÔ ÆÏÒ ÔÈÅ ÒÏÏÍ ÉÎ ÔÈÅ ÓÏÕÔÈÅÁÓÔ ×ÈÉÃÈ ÄÏÅÓÎȭÔ ÆÏÌÌÏ× ÔÈÅ ÓÕÇÇÅÓÔÅÄ ÐÒÏÐÏÒÔÉÏÎÓȢ 4ÈÅ ÌÉÖÉÎÇ 

room and the office are close to square proportions with proportions close to 1:98. The room in 

the southeast corner is longer in length compared to its width and has a proportion of 1:61 which 

makes it an irregular room. The kitchen is in the northeast and has a proportion of 1:4 which is 

also not an acceptable proportion. The placement of the irregular shaped room in the house will 

help determine the impact it has on the comfort levels created in the house. 

Windows on south and west sides.  The house has windows on the south and west side and 

these windows do not have any window overhangs or shading devices (Fig 3.23, 3.25). The dining 

ÒÏÏÍ ×ÈÉÃÈ ÉÓ ÉÎ ÔÈÅ ÎÏÒÔÈ×ÅÓÔ ÃÏÒÎÅÒ ÏÆ ÔÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×Ó ÁÎÄ ÇÅÔÓ ÌÉÇÈÔ 

through the door that opens onto the deck. This will help determine if there is heat gain from 

ÔÈÅÓÅ ÓÉÄÅÓ ÏÆ ÔÈÅ ÂÕÉÌÄÉÎÇ ÁÎÄ ÉÆ ÉÔ ÈÁÓ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÆÁÃÔÏÒÓȢ  
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3.7.5 Case study 5 

 

Figure 3.27- View from main road (east facade) 

 

Figure 3.28- West facade 
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Figure 3.29- Case Study 5 - plans and sections 

The last house selected as a case study has a built-up area of 450m2. This is another two-storied 

house which has an internal staircase and outdoor green space. The house is a row house and 

shares compound walls on the north and south sides. The space in front of the house is used for 

parking and has a small front garden and a patio at the back with an outhouse. The house feels 

like a big open space on the ground floor because the living room and dining room open into each 

other. The bedroom on the ground floor and the store are not noticeable when you enter the 

house. The backyard space is on the west side of the house but is relatively cooler in the winter 

months and therefore is used as a social gathering space. This is used both by the family and by 

guests as a space to relax and interact. The backyard and the front garden have some trees and 
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shrubs (Fig 3.27, 3.28). The upper floor provides a small overhang to the backyard on the ground 

floor .   

The ground floor has the living room, dining room, kitchen and a bedroom with an attached 

bathroom. The upper floor has four bedrooms which each have attached bathrooms. The cooling 

system used in the house is central air-conditioning with individual c ontrols for various rooms or 

spaces. There are no other cooling options available in the house. The space most occupied on the 

ground floor is the living room and on the first floor are the individual bedrooms. There are 

openable windows on both levels of the house, of which there is a sliding glass door that opens 

into the garden area and is used as a window.  

The house is compliant with the rules of Vaastushastra in the following ways ɀ  

The orientation of the house  aligns with the cardinal directions and the length of the house 

lines up with the east west axis which is a core principle of Vaastushastra. The house is 

rectangular in proportion and the width aligns with the north south axis which follows the 

principle of Vaastushastra.  

The proportions of  the house are rectangular and is in proportion the ratio suggested in 

Vaastushastra. The dimensions of the house are 18.5m x 14m which gives the house a proportion 

of 1:75 which is similar to the proportions of case study 1.  

Placement and size of the windows.  4ÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÔÏÏ ÍÁÎÙ ×ÉÎÄÏ×Ó ÁÎÄ ÉÓ ÕÓÅÄ ÔÏ 

ÓÔÕÄÙ ÔÈÅ ÉÍÐÁÃÔ ÔÈÉÓ ÃÏÎÄÉÔÉÏÎ ÈÁÓ ÏÎ ÔÈÅ ÉÎÔÅÒÎÁÌ ÃÏÎÄÉÔÉÏÎÓ ÁÎÄ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔÓȢ -ÏÓÔ ÏÆ ÔÈÅ 

windows are located on the east side (Fig 3.27), with a couple of windows on the west side (Fig 

3.28). The windows on the east façade are 4.2m by 1.3m. On the west façade there is a large 
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window which is also a door and has the dimensions of 4.2m by 3m. The kitchen has a smaller 

window which is 2.2m by 1.3m (Fig 3.28).  

Proportion of the rooms in the  house rooms are either rectangular or square which follow the 

rules of Vaastushastra. The living room is of rectangular proportions of 1:75 which is similar to 

the overall proportions of the house. The dining room has square proportions since both the 

length and width are approximately 6m and has a proportion close to 1:1.  

Windows on south and west sides . The house has windows on the west side and one of the 

×ÉÎÄÏ×Ó ÈÁÓ Á ÓÍÁÌÌ ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÏÖÅÒÈÁÎÇȢ 4ÈÅ ÏÔÈÅÒ ×ÉÎÄÏ× ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÏÖÅÒÈÁÎÇȢ 
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Chapter Four: Understanding User Comfort through Data Collection 

4.1 Introduction 

This chapter examines the data collected from the temperature and humidity loggers that were 

paced in the case study homes. The first part of this chapter discusses the data collected from case 

study 1 during the summer without the use of air-conditioning. The second part shows the data 

collected from all five case studies homes during the summer but with the use of air-conditioning. 

The third part shows the data collected during winter months and without the use of air-

conditioning.  

To test the principles of Vaastushastra five homes were selected for case studies which were 

compliant with the principles of Vaastushastra as discussed in chapter 3.7.1 to 3.7.5. The aim of 

the data collection is to compare the temperature and humidity readings between summer and 

winter months. During the winter months the houses did not use air-conditioning, which shows 

the impact the principles of Vaastushastra have on the indoor spaces. Whereas in the summer the 

air-conditioning was operational in the house. Data loggers that are used in the case studies are 

discussed in chapter 3.4. For external temperatures the data was taken from the weather station 

website weather underground (Anon., 2019).  

The trends in temperature during both the seasons are seen in this chapter from which we can 

start to identify the impact key principles of Vaastushastra can have when applied to homes in 

Dubai. As explained in chapter 3, the house selected for case study 1 was studied under 3 

different circumstances once in the summer without air-conditioning, once in the summer with 

the use of air-conditioning and once in the winter without the use of air-conditioning (Table 4.1). 

The first house was monitored three times because it was empty in the summer therefore could 
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be monitored without the use of air-conditioning. Since the remaining homes were not empty at 

ÔÈÅ ÓÁÍÅ ÔÉÍÅȟ ÔÈÅÙ ×ÅÒÅÎȭÔ ÍÏÎÉÔÏÒÅÄ ×ÉÔÈÏÕÔ ÕÓÅ ÏÆ ÁÉÒ-conditioning. These temperatures were 

then used to verify the simulation studies carried out in chapter 7. Data loggers were placed in the 

remaining four houses twice, once in summer with air-conditioning used by the occupants and 

once in the winter without the use of air-conditioning. The five were also modelled using the 

simulation software to verify the data generated.  

Case Study 

Number 

Summer without air-

conditioning 

Summer with air-

conditioning 

Winter without air-

conditioning 

1 V  V  V  

2  V  V  

3  V  V  

4  V  V  

5  V  V  

Table 4.1- Circumstances when data was collected in the case study homes   

 

All the case studies were selected based on their compliance with the rules of Vaastushastra. The 

houses that have been selected for the thesis exhibit different applications of the rules of 

Vaastushastra. Criteria for selection of the case study houses is based on the variation of the rules 

of Vaastushastra which have been discussed on Chapter 3.7.1- 3.7.5.  

4.2. Case Study 1 data collected without air-conditioning  

The first case study was set up in a house (described in Chapter 3) that was vacant for twenty 

days (16/06/2016 till 05/07/2016)  and therefore it was possible to understand the impact the 

design of the house had on the internal temperature and humidity when air-conditioning was not 

used in the house. Temperature and humidity data loggers were placed at the four intermediate 
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directions of the house ɀ northeast, southeast, southwest and northwest. The rules of 

Vaastushastra suggest that the north side of the house (northeast and northwest) should be 

cooler than the south side of the house (southeast and southwest) if the openings of the house are 

as recommended in the manuscripts.   

This case study was set up to understand the impact on the internal temperature and humidity 

levels when the house follows most of the key principles of Vaastushastra. The exceptions to the 

principles in this house are that some of the rooms are not rectangular but with a corner that is 

cut off which breaks the basic geometry of the shape. The house also has windows on the south 

and west side which are not covered by overhangs.  

 

Figure 4.1- Internal temperature compared to external temperature- Case Study 1  
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Figure 4.2 - Internal humidity compared to external humidity - Case Study 1 
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Figure 4.3 - Average internal and external temperature - Case Study 1 

 

Figure 4.4- Average internal and external humidity levels - Case Study 1 
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The data collected from the house shows the following ɀ  

The temperature inside the house steadily gets warmer as the days progress, since the air-

conditioning is switched off and the internal temperature gets progressively warmer through the 

subsequent days (Fig. 4.1). The maximum internal temperature appears to cap off at 38°C. 

)ÎÔÅÒÎÁÌ ÔÅÍÐÅÒÁÔÕÒÅÓ ÒÅÃÏÒÄÅÄ ÄÏÅÓ ÎÏÔ ÒÉÓÅ ÔÏÏ ÈÉÇÈ ÁÎÄ ÓÉÍÉÌÁÒÌÙ ÄÏÅÓÎȭÔ ÄÏÎȭÔ ÄÉÐ ÌÏ×ÅÒ ÔÈÁÎ 

30°C. The principles of the design of the house appear to help to maintain the house within 8°C 

variation of temperature, even without the use of air-conditioning. Even though these 

temperatures are higher than the accepted temperature range of 22.5°C and 26°C in the summer 

when the recorded humidity is 50%, the study shows that the internal temperature can be 

maintained within a limited range.  

External temperature climbs at a much faster rate than the internal temperature gain, the internal 

heat gain happens at a very gradual rate. Similarly, the external temperature drops at a much 

faster rate compared to the rate at which heat from the house is lost, this could be caused by the 

insulated concrete which prevents the internal temperature from increasing or decreasing 

rapidly and simultaneously with the external climate.  

Average temperatures from all four directions reflect that the north side is cooler than the south 

side, but the northwest is cooler than the northeast by an average temperature of 0.9°C and there 

ÉÓÎȭÔ ÔÏÏ ÍÕÃÈ ÔÅÍÐÅÒÁÔÕÒÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ ÓÏÕÔÈÅÁÓÔ ÁÎÄ ÓÏÕÔÈ×ÅÓÔ ɉÆÉÇȢ τȢσɊȢ 4ÈÉÓ ÃÏÕÌÄ 

reflect the fact that the house is oriented as per the principles of Vaastushastra, which is that the 

length of the house is aligned with east west axis. This could be reflective of the fact that the 

ÈÏÕÓÅ ÉÓÎȭÔ ÐÅÒÆÅÃÔÌÙ ÁÌÉÇÎÅÄ ÔÏ ÔÈÅ ÃÁÒÄÉÎÁÌ ÄÉÒÅÃÔÉÏÎÓ ÂÕÔ ÉÓ ÒÏÔÁÔÅÄ ÂÙ ρυ°. The southwest room 

ÉÓ ÔÈÅ ×ÁÒÍÅÓÔ ÒÏÏÍȟ ×ÈÉÃÈ ÃÏÕÌÄ ÂÅ ÄÕÅ ÔÏ ÔÈÅ ÆÁÃÔ ÔÈÁÔ ÉÔ ÄÏÅÓÎȭÔ ÆÏÌÌÏ× ÔÈÅ ÒÅÃÔÁÎÇÕÌÁÒ 

geometry and the angular cut in the room is of significant proportion. Average external 
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temperature recorded was 36.2°C. The northwest side is 2.2°C lower in temperature than the 

average external temperature which is the coolest side of the house. Similarly, the southwest is 

the warmest side and is cooler than the outside by 1.6°C.  

This theory will be tested in the chapter 8 that investigates this house through simulation 

software. In chapter 8 this case study house will be modified multiple times to observe the 

internal temperatures when the house is designed based on all the principles of Vaastushastra. 

Average difference in temperature between the hottest side (southwest) and the coolest side 

(northwest) is 0.7°C (Fig.4.3). Average indoor temperature is lower than the average external 

temperature, but the opposite happens with the average internal humidity. The average external 

humidity is lower than the average internal humidity with the southeast measuring the least 

average difference of 5% RH and the northwest recording the highest average difference of 9.6% 

RH (Fig 4.4). Humidity recorded in the house is higher than that recorded outside with only the 

southeast side measuring humidity lower than 50%. The northwest has the lowest recorded 

temperature but the highest recorded humidity level. But the southwest has the highest recorded 

ÔÅÍÐÅÒÁÔÕÒÅ ÂÕÔ ÉÓÎȭÔ ÔÈÅ ÌÏ×ÅÓÔ ÆÏÒ ÔÈÅ ÈÕÍÉÄÉÔÙȢ  

Date 16/6 17/6 18/6 19/6 20/6 21/6 22/6 Standard 
Deviation 

Average 
Temperature 

Variation 

8.1 4.1 1.7 0.6 0.6 1.2 2.8  
 

2.7 
Table 4.2- Case study 1 temperature variation for week 1 without air-conditioning  

Date 23/6 24/6 25/6 26/6 27/6 28/6 29/6 Standard 
Deviation 

Average 
Temperature 

Variation 

2.2 2.3 1.6 1.6 0.7 0.1 2.3  
 

0.8 
Table 4.3- Case study 1 temperature variation for week 2 without air-conditioning 
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Date 30/6 1/7 2/7 3/7 4/7 5/7 Standard 
Deviation 

Average 
Temperature 

Variation 

1.2 -0.1 -1.1 -0.9 0.4 0.4  
 

0.9 

Table 4.4- Case study 1 temperature variation for week 3 without air-conditioning 

Temperature variations between external and internal temperatures in case study 1 are high at 

the beginning of the study at 8.1°C, averaging at 2°C through the middle of the study and falling to 

approximately 0.5°C towards the end (table 4.2- 4.4). Towards the end of this study the internal 

temperature is warmer than the external temperature by a maximum of approximately 1° but this 

ÉÎÃÒÅÁÓÅ ÄÏÅÓÎȭÔ ÃÏÎÔÉÎÕÅ ÒÁÔÈÅÒ ÔÈÅ ÉÎÔernal temperature starts to drop after it touches the 

maximum. Even though the exterior temperature continues to be high the internal temperature 

appears to stabilise within the data collected. The maximum difference in temperature is 8.1°C 

which is seen at the beginning when the house is relatively cooler because of the use of air-

conditioning in the space. The minimum difference in temperature is -1.1°C (Fig. 4.4) when the 

house is warmer than the outside. The standard deviation of the temperature for each week is 

mentioned in each table 4.2,4.3 and 4.4 and the standard deviation for all the days is 2.01. The 

standard deviation is higher during the first week of study at 2.7 and drops to below 1 for the 

next two weeks. The internal temperature stays at a hÉÇÈÅÒ ÒÁÎÇÅ ÂÕÔ ÄÏÅÓÎȭÔ ÖÁÒÙ ÔÏÏ ÍÕÃÈ ÏÎÃÅ 

the air-conditioning is off for a week.  

4.3. Test Data Recorded in 5 Case Study Homes (Summer) 

To investigate the impact of principles of Vaastushastra further the study was repeated in five 

houses including the house from the first case study. The difference was that the occupants were 

using the air-conditioning throughout this study. These case studies were carried out in the 

summertime (01/08/2016 till 08/08/2016).  
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The data gathered by placing the loggers in the five houses and the observations from this data is 

shown below- 

4.3.1 Case study 1 with the use of air-condition  

  

Figure 4.5- Internal temperature compared to external temperature- Case Study 1 with A/C 
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Figure 4.6 - Internal humidity compared to external humidity- Case Study 1 with A/C 

 

Figure 4.7- Average internal and external temperature - Case Study 1 with A/C 
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Figure 4.8- Average internal and external humidity - Case Study 1 with A/C 

 

External temperature climbs at a much faster rate than the gain in internal temperature but gain 
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internal temperature is maintained at a lower temperature since the air-conditioning is 

operational based on the needs of the occupants. The internal temperature is maintained at an 

average of 33.4°C with the use of air-conditioning which is similar to the average temperature 

recorded in the same house without the use of air-conditioning at 34.9°C (fig.4.3). This helps to 
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drastically.  
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rectangle. Average temperatures from all four directions reflect that the north side is cooler than 

the south side, but the northeast is cooler than the northwest by an average temperature of 3°C 

and the southwest is warmer than the southeast by 1.4°C. Average difference in temperature 

between the hottest side which is the southwest and the coolest side which is the northeast is 

6.5°C.  

Average external temperature recorded was 39.5°C and the average internal temperature 

difference ranges from 5.9°C in the southwest to 12.4°C for the northeast sides. The graph shows 

that the house is higher in humidity, which is probably due to the use of air-conditioning, as the 

lower internal temperature is a cause for the humidity to rise. Average indoor temperature is 

lower than the average external temperature, but the internal humidity is higher inside the house. 

The southeast measures the least average difference of 1.3% RH and the northeast recording the 

highest average difference of 11.9% RH (fig 4.8). The expected humidity range would reflect the 

pattern seen in the temperature, but the southwest direction is not the lowest humidity as 

ÅØÐÅÃÔÅÄ ÂÕÔ ÉÔ ×ÁÓ ÔÈÅ ÓÏÕÔÈÅÁÓÔȢ 4ÈÉÓ ÃÏÕÌÄ ÂÅ ÂÅÃÁÕÓÅ ÔÈÅ ÓÏÕÔÈ×ÅÓÔ ÒÏÏÍ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎ ÁÉÒ-

conditioning unit and is cooled based off the air-conditioning in the rest of the house.  Other than 

that, the northeast is the highest humidity which reflects the fact that northeast is the lowest 

temperature and the fact that the air-conditioning unit is placed in this room.  

Both studies of this house show that the north side has a lower average temperature than the 

south side which links to the principle of Vaastushastra that emphasises on the suitable 

orientation of the house. It shows that even with the use of air-conditioning the temperatures on 

the south side are higher which could be due to the windows on this side. Similar to temperature 

the humidity is higher on the north side than on the south side as the air-conditioning reduces the 

temperature in the space but increases the humidity levels.  
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Date 1/8 2/8 3/8 4/8 5/8 6/8 7/8  
8/8 

Standard 
Deviation 

Average 
Temperature 

Variation 

7.2 8.9 9.5 10.1 8.2 8.5 9.3  
 

9.9 

 
 

0.9 
Table 4.5- Case study 1 temperature variation in summer with air-conditioning.  

 

The standard deviation in the house is under 1 at both times during the summer, when the air-

conditioning is off (table 4.3,4.4) and when the air-conditioning is on (table 4.5) which shows that 

the principles of design have an impact on the internal temperatures. The variation is seen in 

table 4.2 where the standard deviation is high, but this is probably linked to the fact that the air-

conditioning was on before the temperatures were recorded. The highest internal temperature 

variation with the air -conditioning on is 10.1 and lowest is 7.2 which is different from the 

variations noted during the summer when the air-conditioning is off.  



Chapter Four: Understanding User Comfort through Data Collection 

 

138 | P a g e 
 
 

4.3.2 Case study 2 with the use of air-condition  

 

Figure 4.9 - Internal temperature compared to external temperature- Case Study 2 with A/C 

 

 
Figure 4.10- Internal humidity compared to external humidity- Case Study 2 with A/C 
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Figure 4.11- Average internal and external temperature - Case Study 2 with A/C 

 

 

Figure 4.12- Average internal and external humidity - Case Study 2 with A/C 
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The internal temperature of each room stays within a band of 5°C expect for the southwest room 

which shows fluctuation in temperature (fig.4.9). The house maintains the temperature lower 

than 39°C with an average internal temperature of 34°C even with the air-conditioning 

operational occasionally.  Northeast side stays the coolest side and southeast is the warmest of 

the four selected intermediate directions which is the expected outcome based on Vaastushastra. 

Average temperatures from all four directions reflect that the northeast is cooler than the 

northwest by an average temperature of 0.3°C and the temperature difference between the 

southwest and southeast is 4.6°C. Average difference in temperature between the hottest side of 

the house which is southeast and the coolest side which is the northeast is 7.5°C. Average external 

temperature recorded was 39.5°C and the average internal temperature difference ranges from 

8.1°C to 0.6°C for the northeast and southeast sides respectively.  

The average internal humidity is higher than the external humidity with the expectation of 

southeast side (fig. 4.12). The southeast is lower than average external humidity with a difference 

of 2.6% RH and the northeast recording the highest average difference of 5.9% RH. The expected 

humidity range does reflect the pattern seen in the temperature; the southeast direction is the 

ÌÏ×ÅÓÔ ÈÕÍÉÄÉÔÙ ÁÓ ÅØÐÅÃÔÅÄȢ 4ÈÉÓ ÃÏÕÌÄ ÂÅ ÄÕÅ ÔÏ ÔÈÅ ÆÁÃÔ ÔÈÁÔ ÔÈÉÓ ÒÏÏÍ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎ ÁÉÒ-

conditioning unit and is cooled based off the air-conditioning in the rest of the house.  Other than 

that, the northeast is the highest humidity which reflects the fact that northeast is the lowest 

temperature and the fact that the air-conditioning unit is placed in this room.  

Date 1/8 2/8 3/8 4/8 5/8 6/8 7/8  
8/8 

Standard 
Deviation 

Average 
Temperature 

Variation 

3.8 3.9 6.3 7.2 6.0 5.2 5.0  
 

5.8 

 
 

1.2 
Table 4.6- Case study 2 temperature variation in summer with air-conditioning.  
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The standard deviation of the second case study is higher than the first which shows that the 

variation in principles has an impact on the internal temperatures. The highest average 

temperature variation is 7.2°C and the lowest is 3.8°C (table 4.6).  

 

 

 

 

 

 

 

 

 

 



Chapter Four: Understanding User Comfort through Data Collection 

 

142 | P a g e 
 
 

4.3.3 Case Study 3 with the use of air-condition  

  
Figure 4.13- Internal temperature compared to external temperature- Case Study 3 with A/C 

 

 
Figure 4.14 - Internal humidity compared to external humidity- Case Study 3 with A/C 
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Figure 4.15 - Average internal and external temperature - Case Study 3 with A/C 

 

 

Figure 4.16 - Average internal and external humidity - Case Study 3 with A/C 
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Internal temperature of the house rises during the day and drops in the evening almost 

simultaneously with the external temperature, even though the air-conditioning was operational, 

unlike the other studies the temperatures in case study 3 rise and fall through the day. The 

recorded temperatures were averagely higher than 35°C (fig. 4.15).  

The northeast side staying the coolest side and the southeast the warmest of the four selected 

intermediate directions (fig.4.13). Average temperatures from all four directions reflect that the 

northeast and northwest average temperatures are very similar and the temperature difference 

between the southwest and southeast is 1.2°C. Average difference in temperature between the 

hottest side which is the southeast and the coolest side which is the northeast side is 2.4°C. 

Average external temperature recorded was 39.5°C and the average internal temperature 

difference ranges from 1.8°C to 4.4°C for the southeast and northwest sides respectively. The 

graph shows that the house is higher in humidity which is due to the use of air-conditioning, 

which means that in this house the air-conditioning is unable to reduce temperature but keeps 

the humidity high. 

 The average external humidity is lower than the average internal humidity with the southeast 

measuring the least average difference of 3.1% RH and the southwest recording the highest 

average difference of 10.9% RH (fig. 4.16). The expected humidity range would reflect the pattern 

seen in the temperature, but the southeast direction is lowest humidity as expected but the 

ÎÏÒÔÈ×ÅÓÔ ÄÉÄÎȭÔ record instead the highest humidity it was recorded in the southwest. This could 

ÂÅ ÂÅÃÁÕÓÅ ÔÈÅ ÓÏÕÔÈ ÓÉÄÅ ÉÓ ÔÈÉÓ ÈÏÕÓÅ ÄÏÎȭÔ ÈÁÖÅ ÁÎÙ ÅØÔÅÒÎÁÌ ÓÈÁÄÉÎÇ ÄÅÖÉÃÅÓ ÏÒ ÔÒÅÅÓ ×ÈÉÃÈ 

increases the internal temperature and humidity.   
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Date 1/8 2/8 3/8 4/8 5/8 6/8 7/8  
8/8 

Standard 
Deviation 

Average 
Temperature 

Variation 

2.1 1.9 4.9 5.1 3.4 3.3 2.9  
 

3.8 

 
 

1.1 
Table 4.7- Case study 3 temperature variation in summer with air-conditioning. 

 

The standard deviation for case study 3 is higher than 1 with the minimum temperature variation 

at 2.1°C and the maximum at 5.1°C. variations in temperature reflect that the house has windows 

on all sides, which causes heat gain at different times of the day.   

4.3.4 Case Study 4 with the use of air-conditioning  

 
Figure 4.17- Internal temperature compared to external temperature- Case Study 4 with A/C 
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Figure 4.18 - Internal humidity compared to external humidity- Case Study 4 with A/C 

 
Figure 4.19- Average Internal and External Temperature Case Study 4 
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Figure 4.20 - Average Internal and External Humidity Case Study 4 

 

Similar to case study 3, internal temperatures fluctuate through the day. But unlike case study 3 

the internal temperature of the hÏÕÓÅ ÄÏÅÓÎȭÔ ÉÎÃÒÅÁÓÅ ÂÅÙÏÎÄ ÁÎ ÁÖÅÒÁÇÅ ÔÅÍÐÅÒÁÔÕÒÅ ÏÆ σς°C in 

any of the four corners, though individual rooms record a higher temperature during some parts 

of the day (fig.4.17).  

Northwest side is the coolest side and northeast is the warmest side which is close to the 

temperature of the southeast side when understanding the average of the four selected 
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that the north side is cooler than the south side. In this house northeast and southeast sides are 

warmer than the northwest and southwest sides. The reason for this could be that the proportion 

of the room in the northeast are not matching the recommended proportions (see discussion in 

chapter 3.7.4) 
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Average difference in temperature between the hottest side which is the northeast and the 

ÃÏÏÌÅÓÔ ÓÉÄÅ ×ÈÉÃÈ ÉÓ ÔÈÅ ÎÏÒÔÈ×ÅÓÔ ÉÓ φȢσЈ#Ȣ 4ÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ 

northwest side, which is probably the reason why that has the lowest temperature in the house. 

The average internal temperature difference ranges from 14.4°C to 8.1°C for the northwest and 

northeast sides respectively (Fig 4.19).  

The graph shows that the house is higher in humidity, which is due to the use of air-conditioning, 

as the lower internal temperature means humidity levels will be higher. 

 The northeast has the lowest humidity with a difference of 7.0% RH and the northwest records 

the highest average difference of 18% RH (fig. 4.20). The expected humidity range does reflect the 

pattern seen in the temperature, the northeast direction is the lowest humidity as expected which 

reflects the fact that northeast is the highest temperature and the fact that the air-conditioning 

unit is placed in this room.  

Date 1/8 2/8 3/8 4/8 5/8 6/8 7/8    8/8  Standard 
Deviation 

Average 
Temperature 

Variation 

13.2 12.8 16.1 17.0 15.8 15.5 15.1  15.7  
 

1.4 
Table 4.7- Case study 4 temperature variation in summer with air-conditioning. 

 

The standard deviation of this house is the highest at 1.4 with the highest temperature variation 

at 17°C and the lowest difference is 12.8°C.  
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4.3.5 Case Study 5 with the use of air-conditioning  

 
Figure 4.21- Internal temperature compared to external temperature- Case Study 5 with A/C 

 

 
Figure 4.22 - Internal humidity compared to external humidity- Case Study 5 with A/C 
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Figure 4.23 - Average Internal and External Temperature - Case Study 5 

 

 
Figure 4.24 - Average Internal and External Humidity ς Case Study 5 
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Individual rooms record different temperatures in this house, but the average temperature in any 

ÒÏÏÍ ÄÏÅÓÎȭÔ ÅØÃÅÅÄ σς°C (fig. 4.23) Average temperatures from all four directions does reflect 

that the north side is cooler than the south side. In this house the northeast and northwest sides 

are cooler than the southeast and southwest sides (fig. 4.21). 

Average difference in temperature between the hottest side which is the southeast and the 

coolest side which is the northeast is 4.4°C. The house has windows on the east and west axis 

which could be the reason it maintains a lower temperature (Chapter 3.7.5). Average external 

temperature recorded was 39.5°C and the average internal temperature difference ranges from 

12.9°C to 8.5°C for the northeast and southeast sides respectively (Fig 4.23).  

The graph shows that the house has higher internal humidity which is due to the use of air-

conditioning, as the lower internal temperature means humidity levels will be higher (fig.4.22). 

The southeast measuring as the lowest humidity with a difference of 6.2% RH and the northeast 

recording the highest average difference of 17.8% RH (fig.4.24). The expected humidity range 

does reflect the pattern seen in the temperature. The southeast direction is the lowest humidity 

as expected which reflects the fact that southeast is the highest temperature and the fact that the 

air-conditioning unit is placed in this room.  

Date 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8 Standard 
Deviation 

Average 
Temperature 

Variation 

9.2 10.7 8.7 10.8 12.2 11.4 12.1 11.1 1.3 

Table 4.8- Case study 5 temperature variation in summer with air-conditioning. 

Standard deviation for case study 5 is 1.3 which is the second highest noted amongst the five 

houses. The lowest temperature variation in this house is recorded at 8.7°C and the highest 

temperature variation is at 12.2°C between the internal and external temperatures.  
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4.4 Test Data Recorded in 5 Case Study Homes (Winter) 

The temperature and humidity study for all five houses was carried out during summer months 

and due to temperature outside the occupants could occasionally use air-conditioning indoors. To 

verify the trends seen in the summer months temperature and humidity loggers were set up in 

the five houses in the winter (18/01/2017 till 28/01/2017). The winter months have lower 

external temperatures than summer, so the occupants kept the air-conditioning off during winter 

months for the duration of the data collection. Following graphs show the temperatures of five 

case studies for each intermediate direction during the winter.  

4.4.1 Case Study 1 during Winter  

 

Figure 4.25 - Internal temperature compared to external temperature- Case Study 1 without A/C 
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Figure 4.26- Internal humidity compared to external humidity- Case Study 1 without A/C 

 

Figure 4.27 - Average Internal and External Temperature - Case Study 1 
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Figure 4.28- Average Internal and External Humidity ς Case Study 1 

 

Average internal temperature of the northeast, northwest and southwest corners, stay close to 

the optimum internal comfort level of 22°C and do not exceed 25°C, without the use of air-

conditioning (fig.4.27). The southeast is the only corner that records temperatures higher than 

35°C which iÓ ÐÏÓÓÉÂÌÙ ÂÅÃÁÕÓÅ ÏÆ ÔÈÅ ÌÁÒÇÅ ×ÉÎÄÏ× ÔÈÁÔ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÏÖÅÒÈÁÎÇ ÏÒ ÓÈÁÄÉÎÇ 

device (fig.4.25) See the discussion in chapter 3.7.1. Even though the southeast temperature rises 

much further than the other temperatures, the average recorded temperature is 24.4°C which 

ÉÓÎȭÔ ÔÏÏ ÍÕÃÈ ÈÉÇÈÅÒ ÔÈÁÎ ÈÉÇÈÅÒ ÌÉÍÉÔ ÏÆ ÔÈÅ ÁÃÃÅÐÔÁÂÌÅ ÃÏÍÆÏÒÔ ÒÁÎÇÅ ÏÆ ςσȢυ°C. The southeast 

temperature sees a massive spike in temperature around 10am every day which rises above 30°C 

or more. A couple of factors cause this effect- fir stly that the house has a window in the southeast 

corner. Secondly, there is a large window on the southeast façade which creates heat gain, 

therefore resulting in a spike in temperature which drops quickly as the sun changes it position.   
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Due to the lower external temperature the humidity levels both inside the house and outside are 

high which is expected (fig. 4.26 and fig. 4.28).   

Date 18/1 19/1 20/1 21/1 22/1 23/1 24/1  
25/1 

Standard 
Deviation 

Average 
Temperature 

Variation 

2.4 1.2 0.8 0.1 0.1 1.4 3.4  
 

3.9 

 
 

1.5 
Table 4.9- Case study 1 temperature variation in winter without air-conditioning  

The standard deviation of this case study in the summer months is under 1 and 1.5 (table 4.9) 

during the winter months which is the highest difference in standard variation for this house. 

This means that the house is warmer in the winter and cooler in the summer. 

4.4.2 Case Study 2 during Winter  

 

Figure 4.29- Internal temperature compared to external temperature- Case Study 2 without A/C 
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Figure 4.30 - Internal humidity compared to external humidity- Case Study 2 without A/C 

 
Figure 4.31- Average Internal and External Temperature - Case Study 2 
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Figure 4.32- Average Internal and External Humidity - Case Study 2 

 

Similar to Case study 1 average internal temperatures of the northeast, northwest and southwest 

corners stay close to the recommended internal comfort level of 22°C and do not exceed 25°C 

even without the use of air-conditioning (fig.4.31). Similarly, southeast is the only corner that 

ÒÅÃÏÒÄÓ ÈÉÇÈ ÔÅÍÐÅÒÁÔÕÒÅÓ ÂÕÔ ÉÎ ÔÈÉÓ ÃÁÓÅ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅ ÄÏÅÓÎȭÔ ÒÅÁÃÈ ÁÓ ÈÉÇÈ συ°C which is 

ÐÏÓÓÉÂÌÙ ÂÅÃÁÕÓÅ ÃÁÓÅ ÓÔÕÄÙ ς ÈÁÓ ÓÍÁÌÌ ×ÉÎÄÏ× ÏÎ ÔÈÅ ÓÏÕÔÈ ÓÉÄÅ ×ÈÉÃÈ ÁÒÅÎȭÔ ÃÏÖÅÒÅÄ ɉ#ÈÁÐÔÅÒ 

3.7.2).  

%ÖÅÎ ÔÈÏÕÇÈ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅ ÄÏÅÓÎȭÔ ÒÉÓÅ ÁÂÏÖÅ στ°C in the southeast, the average temperature is 

28.2°C which is much higher than optimum internal level and the average temperature seen in 

case study 1 at 24.4°C. The higher recorded average temperature could be caused by the fact that 
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window is case study 1.   
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Date 18/1 19/1 20/1 21/1 22/1 23/1 24/1  
25/1 

Standard 
Deviation 

Average 
Temperature 

Variation 

3.5 2.5 1.6 0.9 0.7 1.7 3.9  
 

4.4 

 
 

1.4 
Table 4.10 Case study 2 temperature variation in winter without air-conditioning 

 

The maximum difference in temperature from external temperature during the winter months is 

4.4 and the minimum temperature difference is 0.9 with the internal temperature being warmer 

than the external. The standard deviation during the summer was 1.2 and during winter is 1.4 

(table 4.10) which has a difference of 0.2 and is the second highest difference.  

4.4.3 Case Study 3 during Winter  

 

Figure 4.33- Internal temperature compared to external temperature- Case Study 3 without A/C 
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Figure 4.34 - Internal humidity compared to external humidity- Case Study 3 without A/C 

 

 

Figure 4.35 - Average Internal and External Temperature - Case Study 3 
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Figure 4.36 - Average Internal and External Humidity - Case Study 3 

 

Average internal temperatures of the northeast and northwest is close to the recommended 

internal comfort level of 22°# ÁÎÄ ÄÏÎȭÔ ÅØÃÅÅÄ ςυ°C without the use of air-conditioning (fig. 

4.35). In this study the southeast and southwest corners both record temperatures which are 

higher than 30°C but do not cross 35°C. The cause of this could be that the south and west facades 

have windows which are not shaded.  Similar to case study 2 even though the temperature 

ÄÏÅÓÎȭÔ ÒÉÓÅ ÁÂÏÖÅ στ°C in the southeast, the average temperature of the south sides is 27°C which 

is much higher than optimum internal level and the average temperature of 22°C. The windows in 

this study are larger than that seen in study 2 but smaller than those in study 1 which is the 

reason the recorded temperature of study 3 is between the first two studies.   
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Date 18/1 19/1 20/1 21/1 22/1 23/1 24/1  
25/1 

Standard 
Deviation 

Average 
Temperature 

Variation 

3.6 2.4 2.0 1.5 1.2 2.0 4.2  
 

4.7 

 
 

1.3 
Table 4.11 Case study 3 temperature variation in winter without air-conditioning  

 

The highest temperature difference from external temperature is 4.7°C and the lowest difference 

is 1.1°C in the winter. The standard deviation in the winter is 1.3, compared to 1.2 in the summer 

and the difference is standard deviation is very low at 0.1. With windows on all sides of the house 

ÔÈÅÒÅ ÉÓÎȭÔ ÔÏÏ ÍÕÃÈ ÖÁÒÉÁÔÉÏÎ ÓÅÅÎ ÉÎ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅÓ ÂÅÔ×ÅÅÎ summer or the winter months. 

The variation in the summer should be lower which would mean that the house is cooler in the 

summer. Even though air-conditioning is used in the summer the house remains warmer due to 

ÄÅÓÉÇÎ ÆÅÁÔÕÒÅÓ ÔÈÁÔ ÄÏÎȭÔ ÆÏÌÌÏ× ÐÒÉÎÃÉÐÌÅs of Vaastushastra.  



Chapter Four: Understanding User Comfort through Data Collection 

 

162 | P a g e 
 
 

4.4.4 Case Study 4 during Winter  

 
Figure 4.37- Internal temperature compared to external temperature- Case Study 4 without A/C 
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Figure 4.38 - Internal humidity compared to external humidity- Case Study 4 without A/C 

 

Figure 4.39 - Average Internal and External Temperature - Case Study 4 
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Figure 4.40- Average Internal and External Humidity- Case Study 4 

 

Average internal temperatures of the northeast, northwest and southwest are close to the 

recommended internal comfort level of 22°C ÁÎÄ ÄÏÎȭÔ ÅØÃÅÅÄ ςυ°C even without air-conditioning 

(fig. 4.39)  

The southeast corner is the warmest in this case study and the temperature rises above 40°C once 

in a day. The southeast is expected to be the highest temperature but, in this case, it is too high 

and the cause of this could be the window placement and irregular proportions of the room 

(discussed on chapter 3.7.5). The average temperature recorded in the southeast corner in this 

study is 28.7°C which is similar to the average for the southeast temperature in case study 2 

which is 28.2°C. Proportion of the window in this case study are larger than that in case study 2, 

which is probably a reason why the temperatures are higher and for a longer duration of time.  
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Date 18/1 19/1 20/1 21/1 22/1 23/1 24/1  
25/1 

Standard 
Deviation 

Average 
Temperature 

Variation 

4.4 3.4 2.7 1.9 1.3 2.1 4.4  
 

5.5 

 
 

1.5 
Table 4.12- Case study 4 temperature variation in winter without air-conditioning  

 

Highest temperature variation from external temperature is 5.5°C and lowest temperature 

difference is 1.9°C (table 4.12). The standard deviation in the house is the same in the summer 

and in the winter, which is 1.5 and is the highest standard deviation seen in the winter. Case study 

1 has the standard deviation of 1.5 in the winter but the summer standard deviation in case study 

1 is the lowest which means that case study 1 creates a cooler space in the summer months and 

that case study 4 is the same warmth in the summer and winter months. 
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4.4.5 Case Study 5 during Winter  

 
Figure 4.41- Internal temperature compared to external temperature- Case Study 5 without A/C 

 
Figure 4.42- Internal humidity compared to external humidity- Case Study 5 without A/C 
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Figure 4.43 - Average Internal and External Temperature - Case Study 5 
 

 
Figure 4.44 - Average Internal and External Temperature - Case Study 5 
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Unlike the other studies, the northeast and southwest corners that are the coolest but are 

maintained close to 25°C which is higher than the acceptable 22°C. 

The recorded temperature of northwest climbs above 25°C but also dips close to 22°C during the 

night time which is an example of a large window placed on the west façade without an overhang 

(fig. 4.41). The southeast is the warmest of the four corners in the house as it climbs up to 

temperatures higher than 30°C but also reduces in temperature to touch 22°C. The four corners of 

the house have variations in recorded temperature throughout the day, but the average of all the 

sides individually is approximately 25°C which is higher than the optimum temperature 

requirement of 22°C.  

Date 18/1 19/1 20/1 21/1 22/1 23/1 24/1 25/1 Standard 
Deviation 

Average 
Temperature 

Variation 

3.5 2.7 1.6 1.2 0.9 1.3 3.4  4.5    1.3 

Table 4.13- Case study 5 temperature variation in winter without air-conditioning  

The highest temperature difference is 4.5 and the lowest temperature difference from external 

temperature is 0.9 during the winter (table 4.13). The standard deviation during the winter is 1.3 

which is the same as the summer deviation at 1.3 which reflects the fact that the house is too 

warm in the summer.  

4.5 Conclusion  

The loggers were placed in the five case study homes during the summer and winter months. 

These case studies represent different conditions of Vaastushastra in which temperature and 

humidity was logged. The first is to study homes designed on the principles of Vaastushastra and 
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the impact of the summer climate conditions on them when the air-conditions were switched on. 

Second was to study the houses in the winter without using air-conditioning.  

Common finding from all the case studies is that the north side of the house is cooler than the 

south side of the house. The findings show that in most cases the northeast is the lowest 

temperature and the southeast is the warmest side with or without the use of air-conditioning 

and the exceptions reflect variations in the application of the design principles. The temperature 

difference between the coolest side within each case study and the external temperature during 

the summer ranges from 14°C to 4°C based on the adherence to the principles of Vaastushastra. 

Similarly, the houses that stay cooler in the summer are close to optimum internal temperatures 

during the winter months. Findings from the study in the summer without the use of air-

conditioning shows that the internal temperature of the house peaks at 38°C. This temperature is 

much higher than the acceptable temperature for user comfort, but it shows that the design of the 

house helps to maintain internal temperatures. 

The findings from these case studies follow two passive design principles. The form of the 

building is a key aspect of passive design because it lays the structure of the building which 

determines how the building interacts with the site. The other important principle is that the 

building should be oriented along the east to west axis (Discussed in chapter 2). Any natural 

vegetation on the site helps create shading for outdoor seating in the winter and shading around 

the windows of the house. Passive design for architecture suggests that the south and west façade 

of a building should not use too much glass, if glass is used appropriate shading devices should be 

used. The proportions and shapes of the room help to create comfortable indoor spaces, the case 

studies show that regular shapes such as square and rectangle which follow a certain proportion 

create better indoor environments than those that have different shapes or different proportions. 
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Case studies 1, 4 and 5 are aligned on the east to west axis which is recommended in 

Vaastushastra. Case study 1 is comfortable in the winter months and in the summer months only 

with the exception of the southwest room which is possibly because of the odd shape of the room. 

Case study 4 and 5 maintain temperatures of approximately 25°C in the winter which is warmer 

than it should be but that could be due to the location of the windows on the west in case study 5 

and south in case study 4. Case studies 2 and 3 are aligned along the north south axis. the main 

difference between the two is that case study 3 has many more windows and has a different 

proportion than case study 2. The difference is that case study 3 has much warmer average 

temperatures than case study 2. 

The temperature on the southeast side for all the houses is high, during both the summer and the 

winter months. Even with the use of air-conditioning in the summer months, warmer range of 

temperatures are recorded on the southeast side. The houses have different sizes of windows on 

the southeast side, which has an impact on the time when the spike in temperature happens and 

ÉÔÓ ÄÕÒÁÔÉÏÎȢ )Î ÃÁÓÅ ÓÔÕÄÙ ÏÎÅȟ ÔÈÅ ÓÐÉËÅ ÉÎ ÔÅÍÐÅÒÁÔÕÒÅ ÏÃÃÕÒÓ ÁÔ ρπÁÍ ÁÎÄ ÄÏÅÓÎȭÔ ÌÁÓÔ ÆÏÒ Á ÌÏÎÇ 

time even though there is a large window on the façade. Even with a large window the room 

ÄÏÅÓÎȭÔ ÓÔÁÙ ×ÁÒÍ ÆÏÒ Á ÌÏÎÇ ÔÉÍÅ ÂÅÃÁÕÓÅ ÔÈÅ ÈÏÕÓÅ ÈÁÓ ÁÎ ÏÐÅÎ ÐÌÁÎ ÁÎÄ ÔÈÅ ÁÉÒ-conditioning is 

used throughout the day. In case study 2, there is only one small window on the southeast room 

where the temperature was recorded , but the temperature stays above 35°C and gradually rises 

to 40°C, with the peak in temperature occurring at 2pm and the drop-in temperature happening 

after sunset. The reason for this is that air-ÃÏÎÄÉÔÉÏÎÉÎÇ ÉÓÎȭÔ ÕÓÅd in this room and therefore the 

room remains at a high temperature throughout the day. In case study 3, even though air-

conditioning is used the southeast room spikes to touch 40°C at midday and falls only to 35°C, 

which is the average temperature of the house. The reason for the spike in temperature in the 

southeast is that that are three large windows in this space which cause gain in temperature 
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despite use of air-conditioning. In case study 4, the spike in temperature happens before 10am 

and touches 40°C and then drops below 30°C after 6pm. Despite the use of air-conditioning the 

rise in temperature is due to the large window and the proportions of the room because the room 

is long and narrow rather than being proportionate in length and width. In case study 5, the 

southeast temperature touches 40°C at 2pm and then drops to temperatures lower than 30°C at 

10pm. Even though air-conditioning is used throughout the day the temperature rises to 40°C due 

to the large window on the southside.  

During the winter months the southeast side sees similar patterns for the gain in temperature in 

ÔÈÅ ÓÏÕÔÈÅÁÓÔ ÓÉÄÅ ÏÆ ÔÈÅ ÈÏÕÓÅȢ 4ÈÅ ÄÉÆÆÅÒÅÎÃÅ ÉÓ ÔÈÁÔ ÔÈÅ ÈÉÇÈÅÓÔ ÔÅÍÐÅÒÁÔÕÒÅÓ ÁÒÅÎȭÔ ÁÓ high as 

they were in the summer with the temperatures rarely crossing 35°C at its peak. The only 

exception to the rule is that in case study 4, even in the winter the southeast temperature touches 

40°C, which could be because the air-conditioning is not operational, but could be due to the 

ÐÒÏÐÏÒÔÉÏÎÓ ÏÆ ÔÈÅ ÒÏÏÍȢ 4ÈÅ ÓÏÕÔÈÅÁÓÔ ÒÏÏÍ ÉÎ ÁÌÌ ÏÔÈÅÒ ÈÏÕÓÅÓ ÄÏÅÓÎȭÔ ÇÏ ÈÉÇÈÅÒ ÔÈÁÎ συ°C even 

though the air-conditioning is off. 
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Chapter Five: Understanding User Comfort through Questionnaires   

5.1 Introduction  

ThiÓ ÃÈÁÐÔÅÒ ÄÉÓÃÕÓÓÅÓ ÅÁÃÈ ÃÁÓÅ ÓÔÕÄÙ ÆÒÏÍ ÁÎ ÁÒÃÈÉÔÅÃÔȭÓ ÐÏÉÎÔ ÏÆ ÖÉÅ× ÂÙ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÅ 

ÂÕÉÌÄÉÎÇ ÁÎÄ ÉÔÓ ÓÉÔÅ ÃÏÎÄÉÔÉÏÎÓȢ )Ô ÉÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÁÕÔÈÏÒȭÓ ÏÂÓÅÒÖÁÔÉÏÎÓ ×ÈÉÃÈ ÁÒÅ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ 

the discussion in chapter 4, the latter explains whether the case study houses comply with the 

principles of Vaastushastra. In this chapter there is a discussion on the common comfort factors 

that are found in all the houses. This chapter looks at the architectural features of the house and 

understands these features in ÃÏÍÐÁÒÉÓÏÎ ÔÏ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÔÈÅ ÏÃÃÕÐÁÎÔÓȭ 

questionnaires. Each house is understood based on how the user feels in the space through 

sensory connections of sight, sound, smell and touch and how they are related to the architecture 

of house. Touch is understood as a sensory feeling in this chapter which looks how the users feel 

in the space. In addition to understanding whether the spaces meet the required temperature, the 

users are asked if the feel comfortable in the space. Data recorded from the temperature analysis 

×ÁÓ ÄÉÓÃÕÓÓÅÄ ÉÎ ÃÈÁÐÔÅÒ τȢ 3ÉÎÃÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÉÓ ÁÂÏÕÔ ÔÈÅ ×ÁÙ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÆÅÅÌ ɉÁÓ ÄÉÓÃÕÓÓÅÄ 

in chapter 2) this chapter looks at how comfortable the users feel in the house.  

Various authors have written about residential satisfaction and how to assess the quality of 

indoor residential spaces. The framework of residential satisfaction highlights different urban 

ÆÁÃÔÏÒÓ ÓÕÃÈ ÉÓ ȰÒÅÓÉÄÅÎÔÉÁÌ ÓÁÆÅÔÙȱȟ ȰÒÅÌÁÔÉÏÎÓÈÉÐÓ ×ÉÔÈ ÎÅÉÇÈÂÏÕÒÓȱ ÁÎÄ ȰÏÖÅÒÃÒÏ×ÄÉÎÇȱ ÁÎÄ 

ȰÃÏÍÆÏÒÔ ÏÆ ÈÏÕÓÅȱ (Amerigo & Aragones, 1997, p. 50). Of the various aspects of comfort 

discussed in the paper, acoustics, cleanliness, control of environment, furnishings, humidity, 

lighting, privacy, smell and temperature were linked to understanding comfort linked with 

sensory aspects (Ravindu, et al., 2015). Structured questionnaires were set up which asked the 

residents their level of satisfaction (Mohit, et al., 2010) and the data gathered from the 
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questionnaires was compared to the temperature and humidity data collected. Windows are 

essential in residences (Kaplan, 2001) but very little attention is given to the view from the 

window and therefore its size and placement. In this thesis the author looks at the placement and 

the size of the windows in the case study homes and if these have an impact on comfort.  

The questionnaire was designed referring to the template suggested in a paper on how to conduct 

a study of residential environments (Richardson, et al., 2006). The framework of selecting one of 

four options was selected from the paper, but some of the criteria such as heating of the house 

were modified as the climate in Dubai uses cooling, not heating. A selection of factors mentioned 

ÉÎ ÔÈÅÓÅ ÐÁÐÅÒÓ ÁÎÄ ÔÈÏÓÅ ÔÈÁÔ ×ÅÒÅ ÒÅÌÅÖÁÎÔ ÔÏ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ×ÅÒÅ ÕÓÅÄ ÉÎ ÔÈÅ 

questionnaires. Quality of light, existence of smell, level of sound and feel (temperature and 

humidity) of the space were main issues raised. A sample questionnaire is attached in the 

appendix. The results from these questionnaires are looked at in connection to the architecture, 

in this chapter. Each occupant filled in the questionnaire and based on the number of occupants 

the questions were given a resulting value. For example, if there are 2 occupants and both 

selected the same answer the result will show 2/2 but if both occupants selected different 

answers then the value of 1/2 would be shown as a result. Similarly, the value would change 

when the house had 3 or 4 or 5 occupants. A numerical value is then given to the answers 

collected from the occupants as follows- often = 4, sometimes = 3, rarely= 2 and never =1. Which 

means the lower the average score more comfortable the occupants feel. The total number will be 

divided by 2 in the house that have 4 occupants so that the total of each house is measured from 

an average feedback of 2 occupants.  
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5.2 Comfort factors in the case studies  

All the case studies share some common features which are mentioned here first (rather than 

ÒÅÐÅÁÔÉÎÇ ÔÈÅÍ ÉÎ ÅÁÃÈ ÉÎÄÉÖÉÄÕÁÌ ÃÁÓÅ ÓÔÕÄÙɊ ÁÎÄ ÉÔÓ ÃÏÎÎÅÃÔÉÏÎ ×ÉÔÈ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ×ÉÌÌ ÂÅ 

discussed. Temperatures in Dubai are high through many months in Dubai and therefore air-

conditioning is a necessity in all indoor spaces including residences. Variation in case studies is 

about the type of air-conditioning used in the space such as central unit, in which a few rooms 

share the same unit and thermostat or split unit in which each room has an individual air-

condition and thermostat. This makes a difference in the comfort levels of the users because if the 

ground floor has one thermostat then some people might feel cold while other are warm. This 

makes people lose the ability to switch off the air-condition and therefore feel less comfortable 

(as discussed in chapter 2). If there are more thermostats in the house the users feel more 

comfortable. Some homes will avoid using air-conditioning for few months during the winter 

when the outdoor temperature drops significantly. All the houses have openable windows, which 

allows the user to adapt his surroundings to be able to feel comfortable (as discussed in chapter 

2). When the house is designed based on the principles of Vaastushastra the users should feel 

comfortable in the house. Use of fans is another way in which the users can feel comfortable in the 

space.  

Along with the use of air-conditioning, the use of openable windows also allows for the user to 

feel comfortable in their space. For this to happen it is important that the house should have 

openable windows to allow for the occupants to be able to decide if they want to open them or 

not. Since all the homes selected for case studies are independent homes, they all have openable 

windows. The weather outside the home has to allow for the windows to be opened. As 

mentioned above, the weather in Dubai is very hot in the summer months therefore the 
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occupants might not be able to open the windows during the summer. However, during the 

winter months, the outdoor temperature is low enough for the occupants to open the windows.  

Vaastushastra conceptually allows for adaptive use of spaces. This is seen in the literature in 

chapter 2 which allows for different rooms to be used at different times of the day. Activities are 

placed around the house based on the time of the day and where the user is likely to feel 

comfortable. The case studies will be understood in terms of how the internal spaces have been 

placed based on the placement suggested in Vaastushastra. In theory if the spaces that are used 

the most are located in the right direction the users should feel comfortable in them.  

Comfort levels in homes are partially dependant on the materials and finishes used in the spaces. 

Fixed carpets are not used in any of the case studies and all the homes have tiled finishes which 

helps in keeping the house cooler as carpeted floors keep the space warm since it is known to 

retain heat. The furniture in all the houses is covered with textile and therefore helps absorb and 

sound created and reduces the echo. The floors of all the houses are swept and mopped six days 

of the week, as this ensures that the house doesÎȭÔ ÇÁÔÈÅÒ ÄÕÓÔȢ  

5.3 Neighbourhoods of the case studies  

As mentioned in chapter 2 the case study homes belonged to three neighbourhoods in Dubai. 

Three of the five case studies were located in a neighbourhood known as Al Mankhool (Fig 5.1). 

This is a residential neighbourhood and has either single storied or double storied structures. 

There is one school in this neighbourhood, Ambassador School and there are 4 nurseries around. 

There is a health clinic and a small communal park next to the health centre. Since the area is 

predominantly residential there is usually very little traffic and therefore it is a quiet 

neighbourhood. On the northeast edge the area there is a metro station which is located on a main 

road. But this is far away from the selected homeÓ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ 
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studies. The homes were selected based weather they followed the principles of Vaastushastra. 

This has resulted in the fact that three of the homes are located very close to each other.  

The other two case studies are located in Al Jaffiliya and Jumeriah 1. Case study 4 is located in Al 

Jaffiliya which is on the south side of Al Mankhool as shown in Fig 5.2. Similar to Al Mankhool this 

area is also mainly residential with low buildings except for on the east side which has a couple of 

governmental buildings. There is very little traffic seen on the inner roads of this area, which is 

where the case study is located. But there is a lot of traffic on the road that is close to the 

governmental services. There is a small park located within Al Jaffiliya but there is a bigger park, 

Zabeel park which is across the street from this area. 

Unlike the other case studies, case study 4 is located in a residential area, but is facing a major 

road which get busy during peak hours of traffic and can cause noise of residents of the house (Fig 

5.3). There are a few commercial establishments located in this area such as diving centre, 

veterinary clinic, coffee shops and supermarkets. The structures in this area are also up to two 

stories high. There are a few clinics and a hospital and located close to the site. There is small 

community park located across the street from the site which is Al Wasl park.  
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Figure 5.1- Location of 3 case studies 

 

Figure 5.2- Location of Case Study 4 
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Figure 5.3 Location of Case study 5 

5. 4 Case Study 1 

5.4.1. Observations from Site 

The house is located in a residential area which is approximately 5km away from the commercial 

area. The house is on a corner plot and therefore has vehicular traffic on two sides, one of which 

has a few tall trees to try and block the sound (See plan in chapter 3.7.1). These trees are located 

on the southwest side of the house which has large openings. As a form the house is mainly 

rectangular is shape which helps to understand the impact the form has on the comfort of the 

users. It has some parts missing from the southwest corner and therefore will help establish if the 

ÃÕÔ ÈÁÓ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔȢ /ÃÃÕÐÁÎÔÓ ÕÓÅ ÔÈÅ ÂÁÃËÙÁÒÄ ÏÆ ÔÈÅ ÈÏÕÓÅ ÉÎ ÔÈÅ ×ÉÎÔÅÒ 

months because it is in the southwest/ northwest side of the plot and with the trees it is a 

Case Study 5

Jumeriah 1
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pleasant space to use. Boundary walls on the property are high which prevent any traffic sound 

from being heard in the house or in the backyard. The entrance to the house is shaded since the 

staircase is placed at the entrance and the second flight of stairs projects outside the entrance 

lobby.  

The house has split units for air-conditioning in each room of the house and in addition to there 

are ceiling fans and table fans which are used as an alternative source of cooling. In this case 

study the occupants use the fans (ceiling or table) in the summer months more than in the winter 

months. Another alternative source of cooling the space is cross ventilation through openable 

windows. The windows are used as an alternative source of cooling in this house both during the 

summer and in the winter months, but the windows are opened less frequently in the latter since 

the house possibly cools in a significant way naturally. Since the house is in a residential 

ÎÅÉÇÈÂÏÕÒÈÏÏÄ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÓÈÏÕÌÄÎȭÔ ÈÅÁÒ ÔÏÏ ÍÕÃÈ ÔÒÁÆÆÉÃ ÎÏÉÓÅȢ !ÌÌ ÔÈÅÓÅ ÍÅÔÈÏÄÓ ÏÆ ÃÏÏÌÉÎÇ 

give the residents many options through which they can feel comfortable in the space.  

5.4.2. Case Study 1 Data from Usersȭ 1ÕÅÓÔÉÏÎÎÁÉÒÅÓ 

The house has two residents, and both were asked to fill in the questionnaires. The data collected 

from the questionnaires is shown in table 5.1 and 5.2 below ɀ  

How often the tenants 

faced problems with  

Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value  

Natural Light   2/2   4 

Noise    2/2   4 

High temperature   2/2    5 

Low temperature   1/2  ½ 3 

Air/ bad smell   2/2   4 
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Unpleasant smells  1/2  1/2   5 

Static electricity    2/2  2 

Humidity   1/2  1/2   5 

Total value of 2 users     32 

Table 5.1- Sensory reactions of tenants in Case Study 1  

 

How often do tenants  Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Switch on lights (summer)    2/2   4 

Switch on lights (winter) 1/2   1/2   6 

Use air-conditioning (summer)  2/2     8 

Use air-conditioning (winter)  1/2  1/2   5 

Experience noise when open the 

windows  

   2/2  2 

Close the curtains (summer)  2/2    6 

Close the curtains (winter)   2/2   4 

Close the curtains to reduce 

noise  

   2/2  2 

Use air fresheners in the house   2/2    6 

Total value of 2 users      43 

Table 5.2- Tenants interventions to improve indoor quality in Case Study 1  

5.4.3.  !ÎÁÌÙÓÉÓ #ÁÓÅ 3ÔÕÄÙ ρ ÉÎ ÔÅÒÍÓ ÏÆ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ,ÅÖÅÌÓ 

Understanding the space through the sensory connections felt by the users (table 5.1 and 5.2)ɀ  

Observations of the site - Orientation of the house, location of the windows and courtyard have an 

impact on this comfort level. As explained in Chapter 4 the house has windows on all sides, is 

aligned with the east west axis along the length of the house ÁÎÄ ÄÏÅÓÎȭÔ ÈÁÖÅ Á ÃÏÕÒÔÙÁÒÄ ÓÐÁÃÅȢ 

Vaastushastra stipulates that this is the correct orientation of the building, but the building has 
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windows on the west and south which are not recommended and one room in the southwest 

which has an odd shape.  

Touch  ɀA ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ ÉÎ Á ÓÐÁÃÅ ÉÓ ÔÈÒÏÕÇÈ ÔÏÕÃÈ ×ÈÉÃÈ ÒÅÆÅÒÓ ÔÏ ÃÏÍÆÏÒÔ ÅØÐÅÒÉÅÎÃÅÄ ÉÎ ÔÈÅ 

space regardless of actual temperature measured in it. This house has large windows on the south 

and west façades. The stairwell of the house is placed on the south side and has a full height 

glazing which causes heat gain because the glazing is exposed. Occupants of the house reduce the 

use of air-conditioning during the winter months which means that the glazing on the south side 

has a significant impact on the internal temperature of the entire house. Since the staircase is 

ÏÐÅÎ ÔÏ ÁÌÌ ÔÈÅ ÓÐÁÃÅÓ ÏÎ ÔÈÅ ÇÒÏÕÎÄ ÆÌÏÏÒȟ ÈÅÁÔ ÇÁÉÎÅÄ ÔÈÒÏÕÇÈ ÔÈÅ ÓÔÁÉÒÃÁÓÅ ÄÏÅÓÎȭÔ ÁÌÌÏ× ÔÈÅ 

remaining space to cool down.  

The room in the southwest has a corner which is cut off making it a polygon rather than a square. 

Principles of Vaastushastra recommend that rooms should have regular shapes such as square or 

rectangle. There is no explanation provided to support why polygons should not be used, the 

temperature studies in the previous chapter can help to understand if the shape has an impact on 

the temperature recorded. As discussed in chapter 4.2.1the southwest room is the warmest room 

in the house and that is probably because of the odd shape. Adding windows in the building is a 

concern for the temperature but allows for sunlight which is very important in habitable spaces.  

Sight ɀThe users of the space rarely experience any issues with the natural light levels available 

in the house. The windows are located on the east west and south walls of the house. During the 

summertime the users rarely use artificial light which means that the day light supports the 

activities in the locations where they are carried out. The use of artificial light is needed more 

during the winter than in the summer which supports the fact that the orientation of the windows 

helps obtain natural light in the house during summer but falls short during the winter.  
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Sound ɀ The levels experienced in the house are caused by sounds penetrating from the street 

and those that arÅ ÇÅÎÅÒÁÔÅÄ ÉÎÓÉÄÅȢ 3ÉÎÃÅ ÔÈÅ ÈÏÕÓÅ ÉÓ ÉÎ Á ÒÅÓÉÄÅÎÔÉÁÌ ÁÒÅÁ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÄÏÎȭÔ 

experience traffic noise due to which they can leave their windows open to cool the space and 

ÔÈÅÙ ÈÁÖÅ ÍÅÎÔÉÏÎÅÄ ÔÈÁÔ ÔÈÅÙ ÄÏÎȭÔ ÅØÐÅÒÉÅÎÃÅ ÓÔÒÅÅÔ ÎÏÉÓÅȢ 3ÏÕÎÄÓ ÔÈÁÔ ÁÒÅ ÒÁÒÅly experienced 

by the users, therefore seem to be generated by the appliances used in the house, probably the 

air-conditioning units.  

Smell ɀ The finishes used in the house and the air circulation determines the smells that the 

occupants experience. In this case the occupants are living in the house for quite some time and 

therefore there no concerns with off gassing materials and finishes. The occupants mention that 

they experience problems with air and unpleasant smells sometimes which could be a result of 

use of air circulation as the air-conditions used in this house are individual units which cool the 

space but do not exchange air which can cause stale air in the house.  

5.5. Case Study 2 

5.5.1. Observations from Site 

The second case study is within the same neighbourhood as the first case study and therefore is 

also located in a residential area. This house sits in the middle of the road with houses on three 

sides and has one small road in front of it which has minimal traffic throughout the day. There is a 

garden between the house and the main road which prevents sound from penetrating into the 

house. The form of the house is purely rectangular in plan and in section and this case study helps 

to understand the impact of this form. There are windows on the west façade of the house, but 

these are covered by overhangs that provide shading and help keep the space cooler. The garden 
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space is used significantly in the winter and also during the early mornings in the summer as 

there are many trees which help keep the space cool.   

There are individual air-conditioning units in each room, and these are operated individually, 

ÔÈÅÒÅÆÏÒÅ ÃÁÎ ÂÅ Ó×ÉÔÃÈÅÄ ÏÎ ÏÒ ÏÆÆ ÂÁÓÅÄ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÎÅÅÄÓȢ 4ÈÉÓ ÈÏÕÓÅ ÄÏÅÓ ÎÏÔ ÕÓÅ ÁÎÙ ÃÅÉÌÉÎÇ 

or table fans as alternative cooling methods. In this case study the only alternative method is to 

cool the house through the openable windows located on both floors. In this example the 

openable windows are not used for cooling in the summer months but are used regularly to cool 

the house in the winter. Opening the windows in the winter allows for the house to cool naturally.  

The house has two residents; both were present during the data collection period and both were 

asked to fill in the questionnaires. The data collected from the questionnaires is shown in table 3 

and 4, followed by a discussion on the findings ɀ  

υȢυȢςȢ  #ÁÓÅ 3ÔÕÄÙ ς $ÁÔÁ ÆÒÏÍ 5ÓÅÒÓȭ 1ÕÅÓÔÉÏÎÎÁÉÒÅÓ 

How often the tenants 

faced problems with 

Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Natural Light  1/2  1/2   5 

Noise    2/2   4 

High temperature   2/2    6 

Low temperature   2/2   4 

Air/ bad smell    2/2  2 

Unpleasant smells    2/2  2 

Static electricity     2/2  2 

Humidity   2/2    6 

Total value of 2 users      31 

Table 5.3 - Sensory reactions of tenants in Case Study 2 
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How often do tenants Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Switch on lights (summer)   2/2    6 

Switch on lights (winter)  2/2    6 

Use air-conditioning 

(summer)  

2/2     8 

Use air-conditioning 

(winter)  

  2/2   4 

Experience noise when 

open the windows  

   2/2  2 

Close the curtains 

(summer) 

1/2  1/2    7 

Close the curtains (winter)   2/2   4 

Close the curtains to 

reduce noise  

   2/2  2 

Use air fresheners in the 

house  

 2/2    6 

Total value of 2 users      45 

Table 5.4- Tenants interventions to improve indoor quality in Case Study 2 

 

5.5.3.  !ÎÁÌÙÓÉÓ #ÁÓÅ 3ÔÕÄÙ ς ÉÎ ÔÅÒÍÓ ÏÆ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ,ÅÖÅÌÓ 

Understanding the space through the sensory connections felt by the users (table 5.3 and 5.4) ɀ  

Observations of the site ɀ As explained in Chapter 4 the house has large windows on three sides 

and only has two small windows on the south side. It is aligned with the length along the north to 

ÓÏÕÔÈ ÁØÉÓ ÂÕÔ ÄÏÅÓÎȭÔ ÈÁÖÅ Á ÃÏÕÒÔÙÁÒÄ ÓÐÁÃÅȢ 

Touch  ɀ &ÒÏÍ ÔÈÅ ÕÓÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÔÈÅ ÈÏÕÓÅ ÉÓ ×ÁÒÍÅÒ ÉÎ ÔÈÅ ÓÕÍÍÅÒ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÎÅÅÄÓ 

constant use of air-conditioning during this time and is cooler in the winter with the use of 
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natural ventilation. This suggests that the orientation of the house helps keep it cooler in the 

winter months, which means it should be relatively cooler during the summer. The occupants of 

the house open the windows only in the winter months which cools the house naturally. Even 

ÔÈÏÕÇÈ ÔÈÅ ÈÏÕÓÅ ÈÁÓ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ×ÅÓÔ ÆÁëÁÄÅ ÔÈÅÓÅ ÄÏÎȭÔ ÇÁÉÎ ÔÏÏ ÍÕÃÈ ÈÅÁÔ ÁÓ ÔÈÅÒÅ ÉÓ Á 

shading structure above the windows to prevent this. Curtains are used more during the summer 

months which could suggest that they are used to block heat gain from the sun especially for the 

windows on the west façade. Trees are placed outside the west façade of the building which 

ÐÒÏÖÉÄÅ ÁÄÄÉÔÉÏÎÁÌ ÓÈÁÄÉÎÇ ÁÎÄ ÐÒÅÖÅÎÔ ÈÅÁÔ ÇÁÉÎȢ 4ÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ 

south façade which is a big factor towards to comfort experienced by the users.  

Sight - The users of the space sometimes/ rarely have any issues with the natural light levels in 

the house. The use of artificial light is the same during the winter and in the summer, which 

ÓÕÐÐÏÒÔÓ ÔÈÅ ÆÁÃÔ ÔÈÁÔ ÔÈÅ ÏÒÉÅÎÔÁÔÉÏÎ ÏÆ ÔÈÅ ×ÉÎÄÏ×Ó ÄÏÅÓÎȭÔ ÈÅÌÐ ÔÏ ÏÂÔÁÉÎ ÁÄÅÑÕÁÔÅ ÎÁÔÕÒÁÌ ÌÉÇÈÔ 

ÉÎ ÔÈÅ ÈÏÕÓÅ ÁÎÄ ÄÏÅÓÎȭÔ ÁÌÌÏ× ÆÏÒ ÅÎÏÕÇÈ ÎÁÔÕÒÁÌ ÌÉÇÈÔ ÄÕÒÉÎÇ ÂÏÔÈ ÓÅÁÓÏÎÓȢ %ÖÅÎ ÔÈÏÕÇÈ 

windows are located on east and west sides of the building these do not provide enough natural 

light because there are no windows on the northeast side of the building which could be a good 

source of natural light.  

Sound ɀ 4ÈÅ ÏÃÃÕÐÁÎÔÓ ÏÆ ÔÈÅ ÈÏÕÓÅ ÄÏÎȭÔ ÅØÐÅÒÉÅÎÃÅ ÔÒÁÆÆÉÃ ÎÏÉÓÅ ÂÕÔ ÈÁÖÅ ÍÅÎÔÉÏÎÅÄ ÔÈÁÔ ÔÈÅÙ 

expeÒÉÅÎÃÅ ÎÏÉÓÅ ÁÔ ÈÏÍÅ ÒÁÒÅÌÙȢ  4ÈÅ ÅØÐÅÒÉÅÎÃÅÄ ÎÏÉÓÅ ÉÓÎȭÔ ÆÒÏÍ ÏÕÔÓÉÄÅ ÁÓ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÈÁÖÅ 

mentioned that they never close the curtains to overcome the noise levels. The noise levels 

experienced by the users therefore seems to be generated by the appliances used in the house, 

probably the air-conditioning units especially since the air-conditioning units are used often in 

the summer months.  
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Smell ɀ   The occupants mention that they never experience problems with air and unpleasant 

smells which could be due to the correct orientation of the house, use of openable windows which 

facilitate in air circulation and exchange which keeps the indoor air fresh. During the months 

when the windows are closed stale air might be the cause of unpleasant smells. 

5.6. Case Study 3  

5.6.1. Observations from Site 

The third site is located in the same residential neighbourhood as the first two houses. It is an 

independent house just like the first two homes. This house is located on an internal street and 

has one road in front of it which has low vehicular traffic. The house is a rectangular cube in 

ÖÏÌÕÍÅȢ 4ÈÉÓ ÈÏÕÓÅ ÈÅÌÐÓ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÔÈÅ ÉÍÐÁÃÔ ÅØÔÅÒÎÁÌ ×ÉÎÄÏ×Ó ÈÁÖÅ ÏÎ ÔÈÅ ÕÓÅÒȭÓ 

experience because the house has windows on all facades. All the windows in the house are 

exposed as they are not covered by any awning or roof, even though these elements are present 

in the design. Sizes of the windows are the same on all facades of house which helps to 

understand the impact window sizes have on recorded internal temperatures during the summer 

and winter months. The house is setback from the road and the front yard is completely paved 

therefore the house lacks any landscape elements which could have an impact on internal 

conditions in the house. The front yard is rarely used by the family as a living space which is only 

when there is a large gathering with more than 30 guests.  

In this house central air-conditioning units are used with controls either shared between a couple 

of rooms or some units which are used for a specific room. One of the rooms in the house has a 

table fan which is used as an alternative method of cooling for that space. An alternative to air-

conditioning is natural cooling and this is facilitated through opening the windows on both floors 
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so that cross ventilation is possible. The windows of this house are opened more often during the 

winter months than in the summer months this allows for the house to cool naturally. Since the 

ÈÏÕÓÅ ÉÓ ÉÎ Á ÒÅÓÉÄÅÎÔÉÁÌ ÎÅÉÇÈÂÏÕÒÈÏÏÄ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÃÁÎȭÔ ÈÅÁÒ ÔÏÏ ÍÕÃÈ ÔÒÁÆÆÉÃȢ  

υȢφȢςȢ #ÁÓÅ 3ÔÕÄÙ σ $ÁÔÁ ÆÒÏÍ 5ÓÅÒÓȭ 1ÕÅÓÔÉÏÎÎÁÉÒÅÓ 

Even though there are 11 residents in the house the questionnaires were filled by four of the 

occupants which is the maximum number of questionnaires that were filled by occupants of one 

house. People of similar age groups as the occupants of the other houses were asked to fill in the 

forms. The data collected from the questionnaires is shown in table 5 and 6 below ɀ  

How often the tenants 

faced problems with 

Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Natural Light   4/4   8 

Noise  1/4  1/4  2/4   4 

High temperature   4/4    12 

Low temperature  2/4   2/4  8 

Air/ bad smell   1/4  3/4  5 

Unpleasant smells   2/4  2/4  6 

Static electricity     4/4  4 

Humidity   2/4  2/4   10 

Total value of 4 users     64 

Total value of 2 users     32 

Table 5.5- Sensory reactions of tenants in Case Study 3 

 

How often do tenants Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Switch on lights (summer)  2/4  1/4  1/4   13 

Switch on lights (winter) 2/4   2/4   12 
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Use air-conditioning 

(summer)  

4/4     16 

Use air-conditioning 

(winter)  

 2/4  2/4   10 

Experience noise when open 

the windows  

  4/4   8 

Close the curtains (summer)  3/4  1/4   10 

Close the curtains (winter)  3/4  1/4   10 

Close the curtains to reduce 

noise  

   4/4  4 

Use air fresheners in the 

house  

4/4     16 

Total for 4 users      99 

Total for 2 users      49.5 

Table 5.6- Tenants interventions to improve indoor quality in Case Study 3 

5.6.3.  !ÎÁÌÙÓÉÓ #ÁÓÅ 3ÔÕÄÙ σ ÉÎ ÔÅÒÍÓ ÏÆ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ,ÅÖÅÌÓ 

Understanding the space through the sensory connections felt by the users (table 5.5 and 5.6) ɀ  

Observations of the site ɀ !Ó ÅØÐÌÁÉÎÅÄ ÉÎ #ÈÁÐÔÅÒ τ ÔÈÅ ÈÏÕÓÅ ÈÁÓ ×ÉÎÄÏ×Ó ÏÎ ÁÌÌ ÓÉÄÅÓ ÁÎÄ ÉÓÎȭÔ 

ÁÌÉÇÎÅÄ ×ÉÔÈ ÉÎ ÂÅÓÔ ÄÉÒÅÃÔÉÏÎ ÁÎÄ ÄÏÅÓÎȭÔ ÈÁÖÅ Á ÃÏÕÒÔÙÁÒÄ ÓÐÁÃÅȢ 7ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÓÏÕÔÈ ÁÎÄ 

×ÅÓÔ ÓÉÄÅÓ ÄÏÎȭÔ ÈÁÖÅ ÏÖÅÒÈÁÎÇÓȢ 

Touch  ɀ In this house windows of are placed on all four facades, these windows vary in size with 

the largest windows in common spaces, followed by mid-size windows in bedrooms and small 

windows in bathrooms. Large windows are placed on the south and west façade which causes 

significant heat gain the house. The windows have decorative awnings placed on them, but these 

do not prevent heat gain. If the awnings had been deeper, it would have helped the users feel 

comfortable in the space. Heat gained through these windows is significant as the occupants 
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typically use air-conditioning even during the winter months. Vaastushastra restricts the 

placement of windows in a house, this house is an example that shows windows on all facades 

will automatically make the house warmer.  

Sight - The users of the space rarely have any issues with the natural light levels in the house 

because the windows are located all around the building there is sufficient natural light. The use 

of artificial light is the similar during the winter and in the summer, which explains that the 

orientation of the windows and their size does not maximize sunlight during the summer season. 

The amount of light received in a room is also dependant on the orientation of the room within 

the house, using rooms that are placed away from the natural source of light would mean that the 

users would need artificial light.  

Sound ɀOccupants of the house rarely experience traffic noise which is due to the fact that there 

is very little traffic in the area and the house is set back from the road. The occupants have 

mentioned reasonably high levels of noise within the house which seems to be generated by the 

appliances that are used in the house, the air-conditioning probably causing the highest noise 

levels. The occupants open the windows of the house during the winter but have mentioned that 

they rarely experience noise when due to open windows.  

Smell ɀ The occupants mention that they rarely or never experience problems with air and 

unpleasant smells which could probably be due to adequate air circulation by the air-conditioning 

systems. This house has a central cooling system which exchanges air and therefore avoids stale 

air. Similar to the other case studies occupants are living in the house for quite some time and 

therefore there no concerns with off gassing materials and finishes. 
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5.7. Case Study 4  

5.7.1.  Observations from Site 

This house is in a community of three and has two other homes within the same site. The houses 

share the same entrance gate, parking and compound space. The house selected for the study is 

located on one side of the plot and has another compound adjacent to its fence. The green space 

for the house is in the front and backyard and the central space of the site is paved with brinks for 

ÐÁÒËÉÎÇ ÁÎÄ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÌÁÎÄÓÃÁÐÅ ÅÌÅÍÅÎÔÓȢ 2ÅÓÉÄÅÎÔÓ ÄÏÎȭÔ ÕÓÅ ÔÈÅ ÓÈÁÒÅÄ ÏÕÔÄÏÏÒ ÓÐÁÃÅ 

as an occupiable space because there isÎȭÔ ÅÎÏÕÇÈ ÓÈÁÄÉÎÇ ÁÎÄ ÔÈÅÒÅ ÉÓÎȭÔ ÅÎÏÕÇÈ ÓÐÁÃÅ ÔÏ ÓÉÔȢ 

Each house has its own deck space at the back of the house which is occupied by its residents. The 

house is almost a square shape because the length and width are almost similar in measurements. 

The hÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÎÏÒÔÈ×ÅÓÔ ÓÉÄÅ ×ÈÉÃÈ ÈÅÌÐÓ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ 

ÉÍÐÁÃÔ ÉÔ ÈÁÓ ÏÎ ÔÈÅ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ ÌÅÖÅÌÓȢ 4ÈÉÓ ÈÏÕÓÅ ÉÓ ÌÏÃÁÔÅÄ ÉÎ Á ÒÅÓÉÄÅÎÔÉÁÌ ÎÅÉÇÈÂÏÕÒÈÏÏÄ 

but is 2km away from the commercial centre of the city. Even though it is close to the commercial 

ÁÒÅÁ ÔÈÅ ÈÏÕÓÅ ÉÓ ÃÅÎÔÒÁÌÌÙ ÌÏÃÁÔÅÄ ÉÎ Á ÒÅÓÉÄÅÎÔÉÁÌ ÁÒÅÁ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÓÈÏÕÌÄÎȭÔ 

experience too much sound.  

This house has central air-conditioning units which are used to cool several spaces, the units are 

controlled by a central system that maintains the temperature at a specified level. There are fans 

as alternative cooling methods available in the house and the occupants use these more in the 

winter than in the summer. This house has openable windows that are used as an alternative 

method for cooling the spaces. The windows of this house are opened more often during the 

winter months than in the summer months this allows for the house to cool naturally during the 

winter months.   
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5.7.2.  #ÁÓÅ 3ÔÕÄÙ τ $ÁÔÁ ÆÒÏÍ 5ÓÅÒÓȭ Questionnaires 

The house has two residents occupying the space while the data was recorded, and both have 

filled out the questionnaires. The data collected from the questionnaires is shown in table 5.7 and 

5.8 below-  

How often the tenants 

faced problems with 

Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Natural Light     2/2  2 

Noise    2/2   4 

High temperature     2/2  2 

Low temperature    2/2  2 

Air/ bad smell    2/2  2 

Unpleasant smells    2/2  2 

Static electricity     2/2  2 

Humidity     2/2  2 

Total value for 2 

users  

    18 

Table 5.7- Sensory reactions of tenants in Case Study 4 

 

How often do tenants  Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value  

Switch on lights (summer)    2/2   4 

Switch on lights (winter)  2/2    6 

Use air-conditioning 

(summer)  

2/2     8 

Use air-conditioning 

(winter)  

 2/2    6 
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Experience noise when open 

the windows  

  2/2   4 

Close the curtains (summer) 2/2     8 

Close the curtains (winter) 2/2     8 

Close the curtains to reduce 

noise  

   2/2  2 

Use air fresheners in the 

house  

 2/2    6 

Total value for 2 users      52 

Table 5.8- Tenants interventions to improve indoor quality in Case Study 4 

 

5.7.3.  !ÎÁÌÙÓÉÓ #ÁÓÅ 3ÔÕÄÙ τ ÉÎ ÔÅÒÍÓ ÏÆ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ,ÅÖÅÌÓ 

Understanding the space through the sensory connections felt by the users (table 7 and 8)ɀ  

Observations of the site ɀ As explained in Chapter 4 the house has windows on all sides and the 

house is alÉÇÎÅÄ ×ÉÔÈ ÔÈÅ ÌÅÎÇÔÈ ÏÆ ÔÈÅ ÈÏÕÓÅ ÏÒÉÅÎÔÅÄ ÏÎ ÔÈÅ ÅÁÓÔ ÔÏ ×ÅÓÔ ÁØÉÓ ÂÕÔ ÄÏÅÓÎȭÔ ÈÁÖÅ Á 

courtyard space.  

Touch  ɀMaximum openings in the house are on the east façade, with small openings on the south, 

a couple of openings on the west and no opening on the north side. The northwest side of the 

house has no windows and is therefore expected to be the coolest space. This space is designed 

for the dinning space therefore might not be used as often because there is no natural light 

available and using artificial light during the day is not preferred by the residents. Occupants use 

the ground floor during the day and mention that they typically rely significantly on the use of air-

conditioning during the winter months as well as the summer. Even though the windows on the 

west façade have an overhang this is not enough to prevent the house from becoming warmer. 

There are two windows on the southeast corner of the house which do not have any awning and 
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therefore cause the house to become warmer. Even though the southeast room is closed the gain 

on both west and south facades prevents the house from maintaining comfortable temperatures.  

Sight -. The users of the space never have any issues with the natural light levels in the house, 

×ÈÉÃÈ ÉÓ ÅÖÅÎ ÔÈÏÕÇÈ ÔÈÅÒÅ ÁÒÅÎȭÔ Ôoo many windows in the house. The occupants use the spaces 

in the house which have windows which allows adequate light which is the kitchen in the 

northeast and the office in the east. The use of artificial light is the slightly higher during the 

winter th an in the summer which is related to the difference in light quality during the summer 

and winter seasons. The occupants probably use the rooms that are oriented towards the natural 

light during the day and therefore dependency on artificial light is lower in the house.  

Sound ɀ 4ÈÅ ÏÃÃÕÐÁÎÔÓ ÏÆ ÔÈÅ ÈÏÕÓÅ ÄÏÎȭÔ ÅØÐÅÒÉÅÎÃÅ ÔÒÁÆÆÉÃ ÎÏÉÓÅ ÂÕÔ ÈÁÖÅ ÍÅÎÔÉÏÎÅÄ ÔÈÁÔ ÔÈÅÙ 

ÒÁÒÅÌÙ ÅØÐÅÒÉÅÎÃÅ ÎÏÉÓÅ ÁÔ ÈÏÍÅȢ  4ÈÅ ÎÏÉÓÅ ÉÓÎȭÔ ÆÒÏÍ ÏÕÔÓÉÄÅ ÁÓ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÈÁÖÅ ÍÅÎÔÉÏÎÅÄ 

that they never need to close the curtains to overcome the noise levels. The noise levels 

experienced by the users therefore seem to be generated by the appliances used in the house, 

probably the air-conditioning units especially since the air-conditioning units are used often in 

the summer months. 

Smell ɀ  The occupants mention that they never experience problems with air and unpleasant 

smells which could probably be due to the correct orientation of the house, use of openable 

windows and/ or adequate air circulation by the air-conditioning systems which provides 

exchange of air as well as cooling.  
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5.8. Case Study 5  

5.8.1.  Observations from Site 

The fifth house is located in a residential space which is within 2km of the commercial centre of 

the city. Even though it is located in a residential space there is a lot of vehicular traffic in front of 

the house because it is close to the city. The house has a small front patch of greenspace which 

ÄÏÅÓÎȭÔ ÐÒÏÖÉÄÅ Á ÓÏÕÎÄ ÂÁÒÒÉÅÒ ÔÏ ÔÈÅ ÒÅÓÉÄÅÎÔÓ ÏÆ ÔÈÅ ÈÏÕÓÅȢ )Ô ÉÓ Á ÒÅÃÔÁÎÇÕÌÁÒ ÃÕÂÅ ÉÎ ÆÏÒÍ ×ÉÔÈ 

windows located on the east and west facades, north and south facades are touching the 

ÐÅÒÉÍÅÔÅÒ ×ÁÌÌÓ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÄÏÎȭÔ ÈÁÖÅ ÁÎÙ ×ÉÎÄÏ×ÓȢ )Ô ÉÓ Á ÒÏ× ÈÏÕÓÅ ×ÈÉÃÈ ÓÉÔÓ ÉÎ Á ÌÉÎÅ ÏÆ 

houses that are all identical. One side of the lower west facade is covered with a small overhang 

ÁÎÄ ÒÉÇÈÔ ÓÉÄÅ ÏÆ ÉÔ ÉÓ ÌÅÆÔ ÏÐÅÎ ×ÈÉÃÈ ×ÉÌÌ ÈÅÌÐ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÔÈÅ ÉÍÐÁÃÔ ÔÈÉÓ ÆÅÁÔÕÒÅ ÈÁÓ ÏÎ ÕÓÅÒÓȭ 

comfort. The backyard is used by the family mainly in the winter because it is too warm during 

the summer season as there is no pergola or overhead structure that can protect the users from 

heat gain.  

Individual controls are used to maintain the temperatures in each space even though the house 

has central air-conditioning units. In addition to this the house is cooled by portable table and/ or 

floor fans in both the summer and winter months. Another alternative for cooling the house is the 

use of the openable windows on both floors and the occupants use these more often in the winter 

than the summer. The house is in a suburban area but since it is in close proximity to the city the 

traffic noise can be heard in the house.  

5.8.2.  #ÁÓÅ 3ÔÕÄÙ υ $ÁÔÁ ÆÒÏÍ 5ÓÅÒÓȭ 1ÕÅÓÔÉÏÎÎÁÉÒÅÓ 

The house has seven occupants and all seven were living in the space when the measurements 

were taken. The questionnaires were filled by four of the occupants which is the limit which was 
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set for the questionnaires. These were given to people of the similar age group as those in the 

other houses. The data collected from the questionnaires is shown in table 9 and 10 below -  

How often the 

tenants faced 

problems with 

Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Natural Light  3/4  1/4   11 

Noise  1/4  2/4  1/4   12 

High temperature  1/4  2/4   1/4  11 

Low temperature 1/4    3/4  7 

Air/ bad smell 1/4   1/4  2/4  8 

Unpleasant smells   1/4  3/4  5 

Static electricity     4/4  4 

Humidity   2/4   2/4  8 

Total value of 4 users      66 

Total value of 2 users     33 

Table 5.9- Sensory reactions of tenants in Case Study 5 

 

How often do you  Often 

4 

Sometimes 

3 

Rarely 

2 

Never 

1 

Value 

Switch on lights 

(summer)  

 1/4  1/4  2/4  7 

Switch on lights (winter)  2/4  2/4   10 

Use air-conditioning 

(summer)  

3/4  1/4    15 

Use air-conditioning 

(winter)  

 2/4  1/4  ¼ 9 

Experience noise when 

open the windows  

3/4   1/4   14 
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Close the curtains 

(summer) 

 3/4   ¼ 10 

Close the curtains 

(winter)  

 3/4   ¼ 10 

Close the curtains to 

reduce noise  

1/4   1/4  2/4  7 

Use air fresheners in the 

house  

2/4  2/4    14 

Total value of 4 users      96 

Total value of 2 users     48 

Table 5.10- Tenants interventions to improve indoor quality in Case Study 5 

 

υȢψȢσȢ !ÎÁÌÙÓÉÓ #ÁÓÅ 3ÔÕÄÙ υ ÉÎ ÔÅÒÍÓ ÏÆ 5ÓÅÒÓȭ #ÏÍÆÏÒÔ ,ÅÖÅÌÓ 

Understanding the space through the sensory connections felt by users (table 9 and 10)ɀ  

Observations of the site ɀ As explained in Chapter 4 the house has windows on east and west 

ÓÉÄÅÓ ÏÎÌÙ ÁÎÄ ÔÈÅ ÌÅÎÇÔÈ ÉÓ ÁÌÉÇÎÅÄ ÔÏ ÔÈÅ ÅÁÓÔ ×ÅÓÔ ÁØÉÓ ÂÕÔ ÄÏÅÓÎȭÔ ÈÁÖÅ a courtyard space. 

Touch ɀ The layout of this house has interesting features which are used to investigate the 

principles of Vaastushastra. Windows are placed only on the east and west façades of the house 

which are the shorter sides of the geometry of the house. Southeast window on the ground floor 

has a small overhang above it which is the parking structure, southwest window has a smaller 

ÏÖÅÒÈÁÎÇȢ 7ÉÎÄÏ×Ó ÏÎ ÔÈÅ ÎÏÒÔÈÅÁÓÔ ÁÎÄ ÓÏÕÔÈ×ÅÓÔ ÆÁÃÁÄÅÓ ÄÏÎȭÔ ÈÁÖÅ ÁÎ ÏÖÅÒÈÁÎÇ ÁÂÏÖÅ ÔÈÅÍȢ 

Ground floor of the house is open plan except for a bedroom on the northeast side and a store on 

the northwest side. This house has an open plan which has these windows on both sides, it helps 

to understand the impact these exposed windows have on the comfort levels of the users. Users of 

the space feel the house is warm during winter and summer seasons which makes them use air-

conditioning throughout the year. If the windows had a shading structure that was calculated to 
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prevent heat gain the dependency on air-conditioning might reduce. The use of trees could be 

used provide shade to the windows and create good views as well as creating relatively 

comfortable spaces for the users.  

Sight - The users of the space (sometime/ rarely) face issues with the natural light levels in the 

hoÕÓÅȢ %ÖÅÎ ÔÈÏÕÇÈ ÔÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭÔ ÈÁÖÅ ×ÉÎÄÏ×Ó ÏÎ ÁÌÌ ÓÉÄÅÓ ÔÈÅÒÅ ÉÓ ÁÄÅÑÕÁÔÅ ÎÁÔÕÒÁÌ ÌÉÇÈÔ ÉÎ 

the house because all the rooms in the house have large windows which allows for natural light. 

The use of artificial light is the slightly higher during the winter than in the summer which is 

related to the fact that the only natural light sources are from the east and the west side. The 

orientation of the rooms that are used by the occupants also play a role in the amount of natural 

light that it receives since there are no windows on the north and south façades.  

Sound ɀ All the occupants of this house experience traffic noise and is primarily experienced 

(75%) when the windows are open. In this case study the house is close to the urban city and 

therefore residents experience traffic noise when the windows are opened. It is therefore difficult 

to estimate only from the users answers if the noise is purely from the outside or a combination 

of internal and external noise. Occupants open the windows for alternative cooling methods more 

often during winter than the summer months as they also use fans to support cooling in the house 

during the winter.  

Smell ɀ   The occupants mention that they rarely/ never experience problems with air and 

unpleasant smells which could probably be due to the use of openable windows or adequate air 

circulation by the air-conditioning systems which exchanges air and eliminates bad odour and 

stale air.   



Chapter Five: Understanding User Comfort through Questionnaires   

 

198 | P a g e 
 
 

5.9 Conclusion  

Touch  -One common aspect in the findings of the questionnaires is that most of the occupants 

feel high temperatures often, except for case study 4 where the occupants never feel warm and 

case study 5 where occupants feel warm often, sometimes and never. There could be a couple of 

explanations for this, firstly as external temperatures stay high for up to 8 months of year, most 

occupants feel that their house is warm. The other reason could be the prolonged use of the 

warmer spaces within the house. Vaastushastra suggests that some spaces in the house such as 

the southeast followed by the southwest will inherently be warmer spaces, if the occupants use 

these spaces, then they will feel warmer. In case study1 occupants use the northwest room most 

frequently, while in case studies 2 the occupants use the northeast room, therefore they feel 

comfortable. In case study 3 the occupants feel warm majority of the time, even though they use 

the northeast side of the house which is supposed to be cooler. In case study 4 the occupants use 

ÔÈÅ ÎÏÒÔÈÅÁÓÔ ÓÐÁÃÅ ÍÏÓÔ ÏÆ ÔÈÅ ÔÉÍÅ ×ÈÉÃÈ ÃÏÕÌÄ ÂÅ ÔÈÅ ÒÅÁÓÏÎ ÔÈÅÙ ÄÏÎȭÔ ÆÅÅÌ ×ÁÒÍȢ )Î ÃÁÓÅ 

study 5 occupants use the southeast room, the most which is suggested to be the warmest space 

in the house and therefore they feel warm.  

Most occupants of the house rarely or never feel cold in the case studies, except for case study 3 

and 5. In case study 3 half of the people feel cold sometimes and half of them never feel cold and 

in case study 5 only one person feels cold often. These exceptions could be because some people 

use the cooler spaces in the house while the others use the warmer spaces and the house uses 

central air-conditioning which could make some places cooler than the others making some 

people cold. It could also be that some people in the house are more comfortable with a slightly 

warmer temperature.   
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Sight ɀ both natural and artificial lights are used in the cases studies, frequency of use is 

dependent on the time of the year but also on the size and placement of the windows. Most of the 

houses have adequate natural light during the day in the summer months except for house 2 and 

4. All the houses have windows on the northeast side except for house 2, where the window is on 

the north side is not on the east, which results in house 2 requiring more use of artificial light 

even during the summer. In house 4 the northwest side has no windows and might the reason the 

occupants use artificial light often during both summer and winter months.  

The use of windows allows natural light into the house, but also causes heat gain on some of the 

sides. The residents of the houses with large windows on the southeast, houses 3 and 5, mention 

that they feel warm in the house. The other houses have mid to small size windows on the 

southeast and the residents are more comfortable with the internal temperatures even in the 

summer months.  

Sound- -ÏÓÔ ÏÆ ÔÈÅ ÈÏÕÓÅÓ ÄÏÎȭÔ ÅØÐÅÒÉÅÎÃÅ too much sound from the neighbourhood because 

the houses are in residential districts, expect for house 5 which is near the city and therefore 

experiences street noise when the windows are open. Most of the noise in the house is 

experienced internally and is probably generated from the use of air-conditioning especially in 

ÔÈÅ ÓÕÍÍÅÒ ÍÏÎÔÈÓȢ !ÌÌ ÔÈÅ ÈÏÕÓÅÓ ÈÁÖÅ ÏÐÅÎÁÂÌÅ ×ÉÎÄÏ×Óȟ ÔÈÅÒÅÆÏÒÅ ÍÏÓÔ ÏÆ ÔÈÅÍ ÄÏÎȭÔ ÈÁÖÅ 

an issue with bad odour. The exception is house 3 which uses air fresheners often probably 

because of the constant use of air-conditioning which prevents opening of windows and therefore 

creates stale air in the house. 
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Chapter Six: Analysis of Case Studies  

6.1 Introduction 

In this chapter the findings of the previous two chapters will be discussed in relation to the 

principles of Vaastushastra. Both chapters 4 and 5 examined the case studies based on the 

selected methodology which highlights different aspects of Vaastushastra. Data collected from the 

sites is used to investigate the selected principles of Vaastushastra discussed in this thesis. Each 

case study will be inspected based on the principles that are followed and the principles that are 

ÎÏÔ ÆÏÌÌÏ×ÅÄ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÉÍÐÁÃÔ ÔÈÅÓÅ ÈÁÖÅ ÏÎ ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔȢ 4ÈÅÓÅ ÐÒÉÎÃÉÐÌÅÓ ÁÎÄ 

how they are applied to the case studies is mentioned in chapter two.  

6.2.1 General discussion of case studies based on temperature  

Average temperature data collected from the case study homes during the summer (with the use 

of air-conditioning) and winter (without the use of air-conditioning) is shown in fig.6.1 and fig. 

6.2. Average variation from the external temperatures is shown fig.6.3 during summer months 

and in fig.6.4 during winter months. To understand the significance of the principles that are 

applied to the house a comparison is made between the average recorded temperatures of the 

houses during summer fig.6.1 and winter fig.6.2. The summer recordings were taken with use of 

air-conditioning, since the average external temperature was 39.5°C which was too high to go 

without. In the winter the temperatures were recorded without the use of air-conditioning as the 

average external temperature was 22°C which made it possible for the residents to switch off air-

conditions. 

From the data shown below in fig. 6.1 we can make the following observations. In comparison to 

the outside temperature the warmest corner in all the houses is the southeast corner, followed by 
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southwest, northwest and northeast, with a couple of exceptions. In case study 1 the southwest 

corner is the warmer than southeast. A possible cause for this exception could be the shape of the 

ÒÏÏÍ ÉÎ ÃÁÓÅ ÓÔÕÄÙ ρȢ 4ÈÅ ÓÏÕÔÈ×ÅÓÔ ÒÏÏÍ ÉÓ ÎÏÔ Á ÓÑÕÁÒÅ ÏÒ ÒÅÃÔÁÎÇÌÅ ÁÎÄ ÄÏÅÓÎȭÔ ÆÏÌÌÏ× ÔÈÅ 

proportions of Vaastushastra which is the reason for the variation in temperature. In case study 4 

the northeast temperature is as warm as the southeast and the temperature of the northwest 

room is much lower than the northeast. The northeast room has recorded higher temperature 

probably because of the proportions of the ÒÏÏÍ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ 

Vaastushastra. The proportions of this room are too long with a small width which probably 

makes it warmer. The northwest room is the coolest space in case study 4 because this room 

ÄÏÅÓÎȭÔ ÈÁÖÅ ×ÉÎÄÏ×Ó ÁÎÄ ÔÈÅÒÅÆÏre there is no heat gain or heat loss.  

Data collected from all five case studies in the winter months is shown in fig.6.2. All five houses 

maintain temperatures at 25°C or lower in all sides of the house with a few exceptions. The 

exception noticed is the southeast corner of house 2, 3 and 4. These temperatures are around 

27°C even in the winter months. This is an expected outcome because Vaastushastra principles 

predict that the southeast corner of the house is the warmest. Even though the window sizes are 

different in all three case studies, case study 2 has one small window and case studies 3 and 4 

have large windows. Even though case studies 1 and 5 have large windows on the southeast side 

the temperatures are 25°C. This could be due to the orientation of the houses. Case studies 2 and 

3 are oriented with the length along the north south axis, whereas case studies 1 and 5 are 

oriented with the length along the east to west axis. Even though case study 4 is oriented along 

the east west axis, because the rÏÏÍ ÉÓÎȭÔ ÏÆ ÃÏÒÒÅÃÔ ÐÒÏÐÏÒÔÉÏÎÓ ÉÔ ÁÌÓÏ ÒÅÃÏÒÄÓ ÁÖÅÒÁÇÅ 

temperature of 28°C.  

Through the comparison of the average temperatures of case study, we can understand the 

impact the principles of Vaastushastra have on the actual recorded temperatures. Reviewing the 
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ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÔÈÅ ÏÃÃÕÐÁÎÔÓȭ ÑÕÅÓÔÉÏÎÎÁÉÒÅÓ ÓÕÐÐÏÒÔÓ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ of Vaastushastra which 

has different finds to the data findings. Users feeling of the space is different to the actual 

ÒÅÃÏÒÄÉÎÇÓ ÏÆ ÔÈÅ ÓÐÁÃÅȢ !ÎÁÌÙÓÉÓ ÏÆ ÔÈÅ ÃÁÓÅ ÓÔÕÄÉÅÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÅ ÏÒÄÅÒ ÏÆ ÕÓÅÒȭÓ ÃÏÍÆÏÒÔ 

recorded. Based on the average temperatures recorded during the summer, the houses are 

analysed in order from lowest to highest, in the following order- case study 5 (28.7°C), 4 (29.2°C), 

1 (30.8°C), 2 (34.1°C) and 3 (36.1°C). In the winter months all the houses average at a 

temperature of 25°C except for case study 1 which has an average temperature of 24.1°C.   

 

Figure 6.1- Comparison of Average Internal Temperature of Case Studies (CS) in Summer 
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Figure 6.2- Comparison of Average Internal Temperature of Case Studies (CS) in Winter 

 

 
Figure 6.3- Average variation from external temperature in summer 
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Figure 6.4- Average variation from external temperature in winter 

 

φȢςȢς 'ÅÎÅÒÁÌ ÄÉÓÃÕÓÓÉÏÎ ÏÆ ÃÁÓÅ ÓÔÕÄÉÅÓ ÂÁÓÅÄ ÏÎ ÕÓÅÒÓȭ ÃÏÍÆÏÒÔ  

Occupants of each case study were asked to fill in some questionnaires and the answers have 

been given a numerical value starting from often = 4, sometimes = 3, rarely= 2 and never =1. The 

results of these questionnaires are discussed in the previous chapter. Numeric values were given 

to the answers given by ÔÈÅ ÒÅÓÉÄÅÎÔÓ ÏÆ ÔÈÅ ÈÏÍÅÓȢ )Æ ÔÈÅ ÏÃÃÕÐÁÎÔ ÓÅÌÅÃÔÅÄ ÏÆ ÔÈÅ ÏÐÔÉÏÎ ÏÆ ȬÏÆÔÅÎȭ 

ÔÈÁÔ ×ÁÓ ÃÏÎÓÉÄÅÒÅÄ Á ÐÏÏÒ ÓÃÏÒÅ ÁÎÄ ȬÎÅÖÅÒȭ ×ÁÓ ÃÏÎÓÉÄÅÒÅÄ ÐÏÓÉÔÉÖÅȢ ! ÈÉÇÈ ÓÃÏÒÅ ÍÅÁÎÔ ÔÈÁÔ ÔÈÅ 

occupants were not happy with the house and lower score meant that they occupants were 

ÈÁÐÐÙȢ 4ÈÅ ÆÉÒÓÔ ÐÁÒÔ ÏÆ ÔÈÅ ÑÕÅÓÔÉÏÎÎÁÉÒÅ ×ÈÉÃÈ ÉÓ ÌÁÂÅÌÌÅÄ ȬÓÅÎÓÏÒÙ ÒÅÁÃÔÉÏÎÓ ÏÆ ÔÅÎÁÎÔÓȭ ÓÈÏ×Ó 

ÈÏ× ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÆÅÅÌ ÉÎ ÔÈÅ ÓÐÁÃÅȢ 7ÈÅÒÅÁÓ ȬÔÅÎÁÎÔȭÓ ÉÎÔÅÒÖÅÎÔÉÏÎÓ ÔÏ ÉÍÐÒÏÖÅ ÉÎÄÏÏÒ ÑÕÁÌÉÔÙȭ 

shows the actions that the tenants need to take in order to stay comfortable.  
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4ÈÅ ÆÉÒÓÔ ÎÕÍÂÅÒ ÉÓ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÃÒÉÔÅÒÉÁ ÔÈÁÔ ÔÈÅ ÑÕÅÓÔÉÏÎÓ ÈÁÄȟ ȬÓÅÎÓÏÒÙ ÒÅÁÃÔÉÏÎÓ ÏÆ ÔÅÎÁÎÔÓȭ 

had 8 questions and the other category had 9. Answers from both are multiplied by 2 because the 

typical household is 2 occupants. In the homes that have 4 occupants the total is divided by 2, to 

ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÔÏÔÁÌ ÆÏÒ ς ÐÅÏÐÌÅȢ 4ÈÅ ÔÈÉÒÄ ÎÕÍÂÅÒ ÉÓ ÔÈÅ ÔÏÔÁÌ ÏÆ ÔÈÅ ÕÓÅÒȭÓ ÒÅÓÐÏÎÓÅ ρ ÆÏÒ 

ȬÎÅÖÅÒȭȟ ς ÆÏÒ ȬÒÁÒÅÌÙȭȟ σ ÆÏÒ ȬÓÏÍÅÔÉÍÅÓȭ ÁÎÄ τ ÆÏÒ ȬÏÆÔÅÎȭȢ "ÁÎÄÉÎÇ ÏÆ ÔÈÅ ÓÃÏÒÅÓ ÆÏÒ ÓÅÎÓÏÒÙ 

reactÉÏÎÓ ÉÓ ÁÓ ÆÏÌÌÏ×Óȟ ÔÈÅ ÌÏ×ÅÓÔ ÓÃÏÒÅ ÐÏÓÓÉÂÌÅ ÉÓ ÉÆ ÉÎ ÁÌÌ ψ ÃÁÔÅÇÏÒÉÅÓ ÔÈÅ ÕÓÅÒÓ ÃÈÏÓÅ ȬÎÅÖÅÒȭ 

×ÈÉÃÈ ÉÓ ψ Øς Øρ ÉÔ ÇÉÖÅÓ Á ÔÏÔÁÌ ÏÆ ρφȢ 4ÈÅ ÎÅØÔ ÂÁÎÄ ×ÏÕÌÄ ÂÅ ×ÉÔÈ ÓÃÏÒÅÓ ÏÆ ȬÒÁÒÅÌÙȭ ×ÈÉÃÈ ÉÓ ψ Øς 

Øς ×ÈÉÃÈ ÉÓ σς ÁÎÄ ÉÓ Á ÇÏÏÄ ÓÃÏÒÅȢ )Æ ÔÈÅÙ ÏÐÔÅÄ ÆÏÒ ȬÓÏÍÅÔÉÍÅÓȭ ÉÔ ÉÓ ψ Øς Øσ ×ÈÉÃÈ ÉÓ τψȢ 3ÉÍÉÌÁÒÌÙȟ 

the highest score would be 8 x 2 x 4 which gives a total of 64. Scores from each house will show 

how comfortable the residents feel in their homes. 

4ÅÎÁÎÔÓȭ ÉÎÔÅÒÖÅÎÔÉÏÎÓ ÁÒÅ ÂÒÏËÅÎ ÄÏ×Î ÉÎ ÔÈÅ ÓÁÍÅ ×ÁÙȢ 4ÈÅÒÅ are 9 sets of questions used here 

which means the lowest score is 9 x2 x 1 which is 18, 9 x2 x2 which is 36, 9 x2 x3 which is 54 and 

the highest score is 9 x 2 x 4 which is 72.  

CASE 

STUDY 

HOMES 

SENSORY 

REACTIONS 

OVERALL 

FEELING OF 

DISCOMFORT 

4%.!.43ȭ 

INTERVENTIONS 

OVERALL USE 

OF 

INTERVENTIONS 

1 32 rarely 43 Sometimes 

2 31 rarely 45 Sometimes 

3 31 rarely  49.5 sometimes  

4 18 never 52 Sometimes 

5 33 sometimes 48 Sometimes 

Table 6.1- 5ƛǎŎǳǎǎƛƻƴ ƻŦ ǳǎŜǊǎΩ ŎƻƳŦƻǊǘ ƛƴ ŎŀǎŜ ǎǘǳŘȅ ƘƻƳŜǎ  

 

Bigger variation in satisfaction is seen in the outcomes from the sensory reactions of the tenants 

with three of the four possible outcomes. Case studies 1, 2 and 3 say that the rarely feel 
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uncomfortable in their homes, while case study 4 says the never feel uncomfortable and 5 says 

they are uncomfortable sometimes. On the other hand, the interventions used by the occupants 

are all the same with sometimes as the answer. When compared with the interventions used in 

the house the only the response of case study 5 is the same. Case studies 1, 2 and 3 said rarely for 

the way they felt in the space but chose sometimes when it came to interventions. In the case of 

case study 1 outcome of the intervention is closer to rarely, but in case study it is closer to often. 

This shows that the tenants of house 1 use less interventions followed by the occupants of house 

2 and finally house 3.  

Based on the sensory reactions the houses are ranked from best to worst as house 4, 3,2,1 and 5. 

4ÈÉÓ ÉÓ Á ÄÉÆÆÅÒÅÎÔ ÒÅÓÕÌÔ ÆÒÏÍ ÔÈÅ ÎÅØÔ ÓÅÔ ÏÆ ÆÉÎÄÉÎÇÓ ×ÈÉÃÈ ÉÓ ÁÂÏÕÔ ÔÈÅ ÔÅÎÁÎÔÓȭ ÉÎÔÅÒÖÅÎÔÉÏÎÓȟ 

×ÈÉÃÈ ÒÅÆÅÒ ÔÏ ÁÃÔÉÏÎÓ ÔÈÁÔ ÔÈÅ ÔÅÎÁÎÔÓ ÎÅÅÄ ÔÏ ÔÁËÅ ÉÎ ÏÒÄÅÒ ÔÏ ÆÅÅÌ ÃÏÍÆÏÒÔÁÂÌÅȢ &ÒÏÍ ÔÈÅ ÔÅÎÁÎÔÓȭ 

interventions the ranking of the house from best to worst is 1,2 5,3 and 4. In the case of house 4 it 

is interesting to see that the occupants feel very comfortable in the house, but it is probably due 

to the interventions that they had undertaken. For example, relying on the use of air-conditioning 

can make the user comfortable in the space. Similarly opening the windows or using fans can be 

another intervention that makes the occupants feel comfortable in the space. There is a similar 

pattern seen is case study 3, where the occupants probably feel comfortable in the house due the 

use of air-conditioning. The occupants of villa 5 say that they rarely feel uncomfortable and they 

ÄÏÎȭÔ ÒÅÌÙ ÏÎ ÉÎÔÅÒÖÅÎÔÉÏÎÓ ÁÓ ÍÕÃÈ ÁÓ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÏÆ σ ÁÎÄ τȢ /Î ÔÈÅ ÏÔÈÅÒ ÈÁÎÄ ÔÅÎÁÎÔÓ ÏÆ 

study 1 and 2 also mention that they are very comfortable and they use less interventions then 

house 3.  
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6.3.1 Case Study 5  

The key reasons this house has the lowest average recorded temperature could be linked to the 

architectural features that are in line with the principles of Vaastushastra. The architectural 

features of this house could have influenced the temperature and therefore the overall 

temperatures recorded in the house. These features are- alignment of the house on the cardinal 

directions, absence of windows on the south wall, overhangs on the windows on the southwest 

and southeast sides. Three of the houses selected for the study are aligned with the east west 

directions aligned along the length of the house and this is one of them. In this case study the 

window is on the east wall of the southeast room, rather than on the south wall. All the other 

houses have at least one window on the south wall, even if it is very small in size. The impact of 

these is seen with the increase in temperature noted in the rooms on the south. Massing of the 

house is such that the first floor is larger than the ground floor which provides overhangs to the 

windows on the southwest, southeast and northeast walls. On the northwest side however, there 

is no overhang provided. A spike is seen in the temperature recorded on the south east corner, 

which is because the overhang on the southeast side is short.  

Data collected from the questionnaires however shows that the users feel the most uncomfortable 

from all the other case studies, but their use of interventions to feel comfortable is moderate. 

Even though the house is cooler than the other houses during the summer, the occupants mention 

a constant need for air-conditioning. The reason for this could be that the occupants use the 

warmer rooms of the house which is the southwest space with an average of 30°C and the 

southeast space which records an average of 31°C. To improve the users comfort of the space a 

couple options are recommended, either the layout of the house can be rearranged so that the 

functions which are used the most are placed on the north side, rather than the functions that are 

not used as much. Another option is that the southeast and southwest sides have an additional 
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canopy or shading structure above it. Adding pergolas or landscape elements the outdoor spaces 

could also help to reduce the temperature on that side of the house.  

Case study 5 appears to feel warmer than the other houses during the winter months even though 

average temperatures is similar to studies 2,3 and 4. The difference in this house is that all the 

four sides have average temperatures of approximately 25°C while the upper range for acceptable 

temperature is 23.5°C. Since all the sides of the house are slightly warmer than acceptable the 

tenants of the house feel the need to switch on the air-conditioning during the winter months. As 

mentioned above, if the house had shading structures or landscape elements on the west side it 

would have the house stay cooler.  

 

Figure 6.5- Case study 5 temperature variation in Summer 

There is an interesting pattern of temperature seen in the house on a daily basis during the 

summer, which can be observed in the temperature graph in fig.6.5. During the summer, 

temperatures of the northeast and northwest are similar throughout the day, with rise and fall in 
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temperature either occurring at the same time or happening 30 minutes later in the northwest. 

The temperature gains and drops seen in the southwest are a similar pattern to the northeast and 

northwest side except that the temperature in the southwest predominantly stay above 30°C. 

Gains in temperature on northeast, northwest and southwest are seen from 10am with the peak 

temperatures happening at 2 pm in the northeast and northwest but at 11pm in the southwest. 

Even though the northwest doÅÓÎȭÔ ÈÁÖÅ Á ÓÈÁÄÉÎÇ ÄÅÖÉÃÅ ÉÔ ÍÁÉÎÔÁÉÎÓ ÔÅÍÐÅÒÁÔÕÒÅÓ ÓÉÍÉÌÁÒ ÔÏ ÔÈÅ 

ÎÏÒÔÈÅÁÓÔȢ 3ÉÎÃÅ ÔÈÅ ÓÏÕÔÈ×ÅÓÔ ÓÈÁÄÉÎÇ ÉÓÎȭÔ ÔÏÏ ÄÅÅÐȟ ÇÁÉÎ ÏÆ τ°C to 5°C is noticed from 11am till 

1pm with a similar drop in temperature from 1pm onwards to stabilise for the evening and night. 

The southeast is the warmest side of the house, the increase and decrease in temperature is 

similar to the southwest except that at 2pm temperatures in the southwest start to drop, but the 

temperatures in the southeast continue to rise to peek at 3pm and then drop significantly till 

midnight where the temperature is as low the northeast temperature.  

 

Figure 6.6- Case study 5 winter temperature variation 

0

5

10

15

20

25

30

1
8

/0
1
/2

0
1

7
 0

0
:0

5
1

8
/0

1
/2

0
1

7
 0

1
:0

5
1

8
/0

1
/2

0
1

7
 0

2
:0

5
1

8
/0

1
/2

0
1

7
 0

3
:0

5
1

8
/0

1
/2

0
1

7
 0

4
:0

5
1

8
/0

1
/2

0
1

7
 0

5
:0

5
1

8
/0

1
/2

0
1

7
 0

6
:0

5
1

8
/0

1
/2

0
1

7
 0

7
:0

5
1

8
/0

1
/2

0
1

7
 0

8
:0

5
1

8
/0

1
/2

0
1

7
 0

9
:0

5
1

8
/0

1
/2

0
1

7
 1

0
:0

5
1

8
/0

1
/2

0
1

7
 1

1
:0

5
1

8
/0

1
/2

0
1

7
 1

2
:0

5
1

8
/0

1
/2

0
1

7
 1

3
:0

5
1

8
/0

1
/2

0
1

7
 1

4
:0

5
1

8
/0

1
/2

0
1

7
 1

5
:0

5
1

8
/0

1
/2

0
1

7
 1

6
:0

5
1

8
/0

1
/2

0
1

7
 1

7
:0

5
1

8
/0

1
/2

0
1

7
 1

8
:0

5
1

8
/0

1
/2

0
1

7
 1

9
:0

5
1

8
/0

1
/2

0
1

7
 2

0
:0

5
1

8
/0

1
/2

0
1

7
 2

1
:0

5
1

8
/0

1
/2

0
1

7
 2

2
:0

5
1

8
/0

1
/2

0
1

7
 2

3
:0

5
1

9
/0

1
/2

0
1

7
 0

0
:0

5
1

9
/0

1
/2

0
1

7
 0

1
:0

5
1

9
/0

1
/2

0
1

7
 0

2
:0

5
1

9
/0

1
/2

0
1

7
 0

3
:0

5
1

9
/0

1
/2

0
1

7
 0

4
:0

5
1

9
/0

1
/2

0
1

7
 0

5
:0

5
1

9
/0

1
/2

0
1

7
 0

6
:0

5
1

9
/0

1
/2

0
1

7
 0

7
:0

5
1

9
/0

1
/2

0
1

7
 0

8
:0

5
1

9
/0

1
/2

0
1

7
 0

9
:0

5
1

9
/0

1
/2

0
1

7
 1

0
:0

5
1

9
/0

1
/2

0
1

7
 1

1
:0

5
1

9
/0

1
/2

0
1

7
 1

2
:0

5
1

9
/0

1
/2

0
1

7
 1

3
:0

5
1

9
/0

1
/2

0
1

7
 1

4
:0

5
1

9
/0

1
/2

0
1

7
 1

5
:0

5
1

9
/0

1
/2

0
1

7
 1

6
:0

5
1

9
/0

1
/2

0
1

7
 1

7
:0

5
1

9
/0

1
/2

0
1

7
 1

8
:0

5
1

9
/0

1
/2

0
1

7
 1

9
:0

5
1

9
/0

1
/2

0
1

7
 2

0
:0

5
1

9
/0

1
/2

0
1

7
 2

1
:0

5
1

9
/0

1
/2

0
1

7
 2

2
:0

5
1

9
/0

1
/2

0
1

7
 2

3
:0

5

T
e

m
p

e
ra

tu
re

 ϲC

Date & Time

Daily Winter Temperature Variation

NE Temperature  (°C) NW Temperature (°C) SE Temperature (°C)

SW Temperature (°C) Weather Station Temperature (°C)

Optimum Internal 
Temperature 22ϲC



Chapter Six: Analysis of Case Studies  

 

210 | P a g e 
 
 

The trend seen in winter is slightly different with the northeast and southwest maintaining 

similar temperatures throughout the day and the northwest and southeast showing drastic gains 

and drops in temperatures seen in Fig. 5.6. Both southeast and northwest sides see a gain in 

temperature from 7am till 9am when the southeast temperature stabilises but the northwest 

temperature continues to rise till 4pm when it starts to drop and continues to drop till 7am the 

next day.   

The house is cooler during the summer months as compared to the other studies as seen in fig. 

6.1, but this has an impact on the quality of light in the house. As seen in chapter 5, occupants rely 

ÏÎ ÁÒÔÉÆÉÃÉÁÌ ÌÉÇÈÔÓ ÅÑÕÁÌÌÙ ÄÕÒÉÎÇ ÔÈÅ ÓÕÍÍÅÒ ÁÎÄ ×ÉÎÔÅÒ ÍÏÎÔÈÓ ×ÈÉÃÈ ÍÅÁÎÓ ÔÈÅ ÈÏÕÓÅ ÄÏÅÓÎȭt 

receive optimum natural light during the summer. For a space to be comfortable it is important 

ÔÈÁÔ ÔÈÅÒÅ ÉÓ ÁÄÅÑÕÁÔÅ ÎÁÔÕÒÁÌ ÌÉÇÈÔ ÉÎ ÔÈÅ ÓÐÁÃÅȢ )Î ÔÈÉÓ ÃÁÓÅ ÂÏÔÈ ÎÏÒÔÈ ÁÎÄ ÓÏÕÔÈ ×ÁÌÌÓ ÄÏÎȭÔ ÈÁÖÅ 

windows which makes the space dark. If the north wall had windows it might help to create a cool 

space which has adequate natural light through the winter months.  

6.3.2 Case Study 4 

The key architectural features of the house, based on the principles of Vaastushastra are that, the 

length of the house is aligned on the east west axis, the northwest corner has no windows and the 

southeast room has two large windows, one on either side and the proportions of the house are 

close to being a square. Proportions of the house are an important principle of Vaastushastra, 

there are a variety of proportions that are suitable for residences off which square is a preferred 

option. When the data from case study 4 is compared with the data from case study 5, a difference 

in average temperature is noticed. Temperatures recorded in the southeast corner of both homes 

is similar at 31°C. Both southwest and northwest average temperatures are lower in case study 4 

but, because the northeast reading for case study 4 is much higher than in case study 5, the 
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average temperature of the house is lower in case study 5. The southeast temperature reading in 

case study 4 is high, which is expected because this corner of the house has two full height 

windows, one on either wall (south and east) and the proportion of this room is too long and 

narrow. If the width of the room was proportionate to the length, or if the windows had shading 

devices, the room might not have recorded such high temperatures. Exposing windows on the 

south façade are known to cause gain in internal temperatures.  

The questionnaires show that the occupants feel the most comfortable from all the other studies, 

but they use the most interventions to feel comfortable. This could be because the occupants feel 

most comfortable in the space after using all the interventions. Even though the northwest space 

ÉÓ ÍÁÉÎÔÁÉÎÅÄ ÁÔ ÁÎ ÏÐÔÉÍÕÍ ÔÅÍÐÅÒÁÔÕÒÅȟ ÉÔ ÉÓÎȭÔ ÕÓÅÄ ÄÕÒÉÎÇ ÔÈÅ ÄÁÙ ÂÅÃÁÕÓÅ ÏÆ ÌÁÃË ÏÆ ÎÁÔÕÒÁÌ 

light. The occupants rely on use of air-conditioning throughout the house because they use the 

warmer spaces of the house throughout the day, which are the northeast and southeast rooms 

which has recorded temperatures of 31°C. Space in the southwest side recorded an average 

temperature of 29°C, which is considerably higher than the acceptable high range of 26.5°C. This 

space in the southwest corner has windows on the south and west facades, of which the south 

ÓÉÄÅ ×ÉÎÄÏ× ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÓÈÁÄÉÎÇ ÄÅÖÉÃÅ ÁÎÄ ÔÈÅ ×ÅÓÔ ÆÁëÁÄÅ ÈÁÓ ÁÎ ÏÖÅÒÈÁÎÇ ÃÒÅÁÔÅÄ ÂÙ ÔÈÅ 

extended upper floor. Even though the west façade has a shading structure, the impact of this 

ÓÈÁÄÉÎÇ ÉÓ ÎÅÇÁÔÅÄ ÂÙ ÔÈÅ ×ÉÎÄÏ× ÏÎ ÔÈÅ ÓÏÕÔÈ ÆÁëÁÄÅ ×ÈÉÃÈ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÓÈÁÄÉÎÇȢ  

Average winter temperature of case study 4 is the highest of all the studies at 25.8°C. As 

mentioned in the questionnaires, occupants rely on air-conditioning more in this house than is 

study 5 because the southeast room is used frequently which has the highest average 

temperature in the house. If residents used any of the other rooms during the winter, it might be 
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easier to cool and create a comfortable temperature. Another option is to use shading devices on 

the windows placed on both south and west wall.  

 

Figure 6.7- Case study 4 temperature variation during summer  

 

In this house the daily temperature variations are similar to case study 5 during the summer 

because 3 sets of temperature stay within a particular temperature range and one set has a 

dramatic rise and fall in temperature, seen in fig.6.7. However, it is interesting to note that the 

northeast temperature in case study 4 is much higher than in case study 5. In case study 4 

temperature in the northeast is above 30°C throughout the day, whereas in case study 5 northeast 

temperature is well below 30°C. Both these houses have large windows on the east wall but in 

case study 5 the proportion of the northeast room help to maintain the temperature below 30°C.  

The northwest room in the house is the coolest space but is used as a formal space which means it 
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space where the family would spend most time they would feel more comfortable and possibly 

not rely on air-conditioning as much as they do. The reason for reduced temperature is that this 

room has no windows. Gain in temperatures in the southeast, southwest and northeast are seen 

at the same time at 7am and similarly drops in temperatures start at 11am and by 3pm the 

temperatures stay level except for the southeast where the gain in temperature is followed by a 

drop-in temperature that drops below 30°C from 7pm till 7am.  

 

Figure 6.8- Case study 4 winter temperature variation 

 

In case study 4, temperatures in the house stay below 25°C except southeast space because of 

which the average temperature of the house could be high. The temperature sensor was placed in 

the same location in all the houses, which is on the windowsill , but the sensor was not exposed to 

direct sunlight. Temperature in the southeast rises higher than 40°C from 1pm till 4pm, which is 

the time when this room is used the most. External temperature gain is also seen between 7am 
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ÁÎÄ ςÐÍȟ ÂÕÔ ÔÈÅ ÅØÔÅÒÎÁÌ ÔÅÍÐÅÒÁÔÕÒÅ ÄÏÅÓÎȭÔ ÒÉÓÅ ÈÉÇÈÅÒ ÔÈÁÎ ςυ°C, whereas the temperature in 

the southeast room increases up to 40°C which is a 60% rise is temperature. The need for air-

conditioning in this house is higher because this space is used a lot along with the northeast room. 

The northwest room is cooler during the winter months and without the use of air-conditioning is 

maintained at 25°C or lower, which is higher than the acceptable upper temperature of 23.5°C 

and could be improved with the use of fans or by opening the windows.  

4ÈÅ ÌÉÇÈÔ ÑÕÁÌÉÔÙ ÉÎ ÔÈÅ ÈÏÕÓÅ ÉÓ ÇÏÏÄ ÁÓ ÔÈÅ ÏÃÃÕÐÁÎÔÓ ÄÏÎȭÔ ÕÓÅ ÁÒÔÉÆÉÃÉÁÌ ÌÉÇÈÔ ÔÏÏ ÍÕÃÈ ÄÕring 

the summer and use it moderately during winter. This shows that the orientation of the house 

allows for adequate natural light in the house. Even though the northwest space is the coolest 

space in the house it is not used much because of lack of artificial light in the space. Tenants 

prefer to use the east side of the house more often because of the functions associated with them. 

The windows on these facades bring in natural light which also causes the space to become 

warmer. If these windows have shading structures on them it might help to create space which is 

more comfortable. Alternative methods of bringing light into the house such as sun pipes can be 

used to bring in the light without gain in temperature.   

6.3.3 Case Study 1 

This house has proportions that are of a rectangle, with proportions of 1:75. The length of the 

house is aligned on the east to west axis and its proportions are the main factors that align with 

the principles of Vaastushastra. The south side has one window which is on the staircase, the 

southwest space has a room which is not a square, but has a cut which makes it a polygon, these 

are the aspects of the house that help examine the principles prescribed by Vaastushastra.  

Temperatures of the house follow a trend, with the northeast cooler than the northwest, but the 

southwest is warmer than the southeast side which is not expected. The shape the southwest 
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room is a polygon which could be the reason for the temperature gain, if this would be a square 

the outcome might have been different. In the chapter 7, case study 1 will be modified through 

simulation models and one of the simulated situations is to make all the ground floor rooms a 

square in proportion.  

Based in the questionnaires the occupants of this house usually feel comfortable and use the least 

interventions from all the case studies. This is probably because during the summer months, the 

northeast room is the coolest space with the lowest recorded average temperature at 27.1°C and 

is close to the acceptable upper range of 26.5°C. Occupants mention that they use air-conditioning 

in the space very often in the summer, but sometimes and/or rarely in the winter. Unlike the 

previous studies, the occupants of this house use the northeast and northwest spaces which are 

the coolest in the house. Northwest room also has an odd shape and is a polygon similar to the 

southwest room, which could be the reason why the northwest room temperature is significantly 

higher than the northeast. Another reason for this could be the lack of an overhang on the west 

wall.  

During the winter months the average temperature of the study 1 is lowest of all the houses. 

Despite this the occupants mention that they rely on air-conditioning sometimes or rarely in the 

winter. Though the average temperature is 24.1°C which is close to the maximum acceptable 

internal temperature of 23.5°C the individual spaces have different average temperatures. In the 

×ÉÎÔÅÒ ÍÏÎÔÈÓ ÔÈÅ ÏÄÄ ÓÈÁÐÅ ÏÆ ÔÈÅ ÓÏÕÔÈ×ÅÓÔ ÒÏÏÍ ÄÏÅÓÎȭÔ ÓÅÅÍ ÔÏ ÃÒÅÁÔÅ ÁÎ ÉÎÃÒÅÁÓÅ ÉÎ 

temperature like it did in the summer. Even though occupants use the cooler spaces of northeast 

and northwest during the day, when they use the rooms which are warmer, they need to switch 

on the air-conditioning which is probably the reason air-conditioning is still used in the space.  
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Figure 6.9- Case study 1 temperature variation during summer 

 

Unlike the other two houses, the daily temperatures trends in this study are different in a few 

aspects but similar in a few aspects compared to the previous two studies, as seen in fig.6.9. 

Northeast temperature stays below 30°C throughout the day in this case study, with a gain in 

temperature seen from 9am, even though this gain in temperature is only up to 4°C it lasts for 4 

hours which is a reasonable duration of time. As opposed to case studies 5 and 4 where the 

ÓÏÕÔÈÅÁÓÔ ÔÅÍÐÅÒÁÔÕÒÅ ÄÏÅÓÎȭÔ ÆÌÕÃÔÕÁÔÅ ÍÕÃÈ ÄÕÒÉÎÇ ÔÈÅ ÄÁÙȟ ÉÎ ÔÈÉÓ ÃÁÓÅ ÓÔÕÄÙ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅ 

ÉÎ ÔÈÅ ÓÏÕÔÈÅÁÓÔ ÃÏÒÎÅÒ ÄÏÅÓÎȭÔ ÅÖÅÒ ÒÉÓÅ ÁÂÏÖÅ συ°C but stays at this temperature from midnight 

till 1:30pm and then rises again from 4pm till 8:30pm. The southwest temperature is higher than 

the southeast temperature which is caused by the shape of the room which is a polygon instead of 

a square. On an average the temperature of the house remains under 35°C and if the occupants 

use the cooler spaces during the summer months it might reduce the reliability on air-

conditioning.  
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Figure 6.10- Case study 1 winter temperature variation 

 

The winter temperature is the lowest in this case study. As seen in fig. 6.10, all three sides of the 

house stay below 24°C throughout the day, which is close to acceptable upper temperature of 

23.5°C. Temperature of the southeast side rises from 7am, rising sharply till midday and then falls 

sharply till 2pm. If the southeast window is removed the house might have a lower temperature 

through the winter months but this would reduce the amount of natural light in the house. If a 

smaller window placed on the southeast wall that could reduce the heat gain but allow for some 

natural light and create a balance between heat gain and natural light.  

Even though the northeast room is the coldest space in the house, it has a window on the east wall 

but not on the north wall, which keeps the room cool but might decrease the available natural 
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artificial light too much in the summer months. Day light hours are lesser during the winter 

months and therefore there is a higher need for artificial lights.  

6.3.4 Case Study 2  

In this case study the house is rectangular in plan and is a cuboid in volume which are both 

suggested in Vaastushastra. The length of the house is aligned with the north and south axis, even 

ÔÈÏÕÇÈ ÁÌÌ ÔÈÅ ×ÁÌÌÓ ÈÁÖÅ ×ÉÎÄÏ×Ó ÔÈÅÙ ÁÒÅÎȭÔ ÁÌÌ ÔÈÅ ÓÁÍÅ ÓÉÚÅ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÉÔ ÃÏÎÆÏÒÍÓ ÔÏ ÔÈÅ 

principles of Vaastushastra. Biggest windows are placed on the north and west walls, with mid-

size windows on the east wall and very small windows on the south wall. Even though the west 

side was windows which is not suggested by Vaastushastra, these windows have overhangs and 

therefore this case study is used to understand the difference these shades make to the internal 

comfort levels. Average temperatures of the house are that the northeast is the coolest and the 

southeast at the warmest which is expected. Both northeast and northwest temperatures are 

similar to each other and the southeast temperature is much higher than the southwest 

temperature.  

The questionnaire results show that the occupants are comfortable in the space and rely on 

interventions a little more than in case study 1. Occupants mentioned in the survey that they 

often rely on air-conditioning during the summer months this is probably because on an average 

the temperatures in the house are well above 27°C. Even though the windows on the west have 

structures to shade the windows these structures are not designed to prevent internal 

temperatures from rising too much during the summer months. The space on the north side is 

one common room between both the northeast and northwest spaces and therefore the 

temperatures on both sides are similar. The southeast room has one small window on the south 

side and is a small enclosed room and this is the warmest space in the house. In case study 1 the 
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southeast side has a larger window but the average temperature in lower than in case study 2. 

This could be because in case study 1 even though there is a large window the space is not 

confined into a small space and therefore the heat dissipates throughout the house. Whereas in 

study 2, even though the window is small the room is very small which makes the space much 

warmer.  

During the winter the occupants rarely use air-conditioning, because the north spaces have an 

average temperature which is close to the acceptable upper temperature of 23.5°C and this is the 

space that they use most of the time. Even though the average winter temperature is similar to 

the average temperature of case studies 3, 4 and 5, the occupants of case study 2 rely the least on 

air-conditioning during the winter months. The only room which has a very high average 

temperature is the southeast room. Windows on the west façade have shading structures which 

helps to maintain internal temperatures at an acceptable level during winter months.   

 

Figure 6.11- Case study 2 temperature variation during summer 
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The house in case study 2 is significantly warm through the summer months but manages to stay 

relatively cooler in the winter months. The trend in daily temperature helps to understand the 

comfort of the spaces as seen in fig.6.11. During the summer the temperatures of this house 

remain above 30°C throughout the day. The temperature in the northeast and northwest are the 

lowest in the house but remain above comfort level at 31°C which means the occupants strongly 

rely on air-ÃÏÎÄÉÔÉÏÎÉÎÇȢ 4ÅÍÐÅÒÁÔÕÒÅÓ ÉÎ ÔÈÅ ÎÏÒÔÈÅÁÓÔ ÁÎÄ ÎÏÒÔÈ×ÅÓÔ ÄÏÎȭÔ ÆÌÕÃÔÕÁÔÅ ÔÈÒÏÕÇÈ 

the day which could be a reflection of the constant use of air-conditioning. Similarly, even though 

the windows on the south wall are small the temperature in the southeast corner is high and 

remains above 35°C through the day. Occupants could use the air-conditioning as they needed but 

ÓÉÎÃÅ ÔÈÅ ÓÐÁÃÅ ÉÎ ÔÈÅ ÓÏÕÔÈÅÁÓÔ ÃÏÒÎÅÒ Á ÓÍÁÌÌ ÓÔÏÒÅÒÏÏÍ ×ÈÉÃÈ ÄÏÅÓÎȭÔ ÈÁÖÅ ÁÎÙ ÁÉÒ-

conditioning and therefore recorded higher temperatures.  

The winter temperatures for the same house are much lower and the occupants mention in the 

questionnaires that air-conditioning is rarely used in the winter. The daily temperature trend in 

fig.6.12 shows that in the winter months only the southeast corner gains maximum heat. Three 

sides of the house, northeast, northwest and southwest stay under 25°C throughout the day. Heat 

gain in the southeast temperature is seen from 9am till 11am and then a sharp drop is seen from 

3pm onwards. If this window is removed it might help with the overall temperature of the house 

both during the summer and winter.  
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Figure 6.12- Case study 2 winter temperature variation 

 

Natural light is a concern in the house during the summer months as occupants mention that they 

switch on the lights often. The space used most by the occupants is the northeast and northwest 

room and there is no window on the east wall of the northeast room which causes lack of natural 

light during the day.  

6.3.5 Case study 3  

This is the warmest house from all the five case studies selected. The house follows key principles 

of orientation, but the length aligns with the north to south direction which is the second-best 

option. The house has large windows on the north and east sides, which is recommended in 

Vaastushastra, but it has windows in the south and west which does not follow the principles of 

Vaastushastra. The house was selected to understand the difference in temperature that was 
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caused by having large windows on all sides of the house. There are decorative elements on the 

windows of the house, but these are not designed to create shadows on the windows. These 

elements are placed on the east façade of the building but should be designed and placed on the 

south and west facades. There is a balcony on the first floor of the northeast facade which causes 

reduction in daylight for the northeast room on ground floor. There is a similar balcony on the 

fÉÒÓÔ ÆÌÏÏÒ ÏÆ ÔÈÅ ÓÏÕÔÈÅÁÓÔ ÓÉÄÅȟ ÂÕÔ ÔÈÉÓ ÉÓÎȭÔ ÄÅÅÐ ÅÎÏÕÇÈ ÔÏ ÐÒÅÖÅÎÔ ÈÅÁÔ ÇÁÉÎ ÏÎ ÔÈÅ ÓÏÕÔÈÅÁÓÔ 

side of the ground floor.  

$ÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÔÈÅ ÏÃÃÕÐÁÎÔÓȭ ÑÕÅÓÔÉÏÎÎÁÉÒÅÓ ÍÅÎÔÉÏÎÓ ÔÈÅ ÎÅÅÄ ÆÏÒ ÃÏÎÓÔÁÎÔ ÁÉÒ-

conditioning through the summer because the average temperature in any room is above 35°C 

which is much higher than the upper acceptable temperature of 26.5°C. Occupants of the house 

ÍÅÎÔÉÏÎ ÔÈÁÔ ÔÈÅÙ ÁÒÅÎȭÔ ÃÏÍÆÏÒÔÁÂÌÅ ÉÎ ÔÈÅ ÓÐÁÃÅ ÁÎÄ ÔÈÅÙ ÕÓÅ ÔÈÅ ÍÏÓÔ ÉÎÔÅÒÖÅÎÔÉÏÎÓ ÆÒÏÍ ÁÌÌ ÔÈÅ 

case studies. Case study 3 is similar to case study 2 in terms of orientation, the difference is the 

placement of the windows, overhangs on the windows and landscape features. In case study 3 the 

house has windows on all sides, were as in case study 2 there is only one small window on the 

ÓÏÕÔÈ ÓÉÄÅȢ )Î ÃÁÓÅ ÓÔÕÄÙ σ ÔÈÅ ×ÉÎÄÏ×Ó ÏÎ ÔÈÅ ×ÅÓÔ ÓÉÄÅ ÄÏÎȭÔ ÈÁÖÅ ÁÎÙ ÓÈÁÄÉÎÇ ÄÅÖÉÃÅÓ ×ÈÉÃÈ 

are available in study 2. Even though the southwest room in study 2 is warmer than the 

ÁÃÃÅÐÔÁÂÌÅ ÓÕÍÍÅÒ ÔÅÍÐÅÒÁÔÕÒÅ ÉÔ ÉÓÎȭÔ ÁÓ ×ÁÒÍ ÁÓ ÔÈÅ ÓÏÕÔÈ×est room in study 3. Similarly, the 

northwest room in study 2 records an average of 31°C which is warmer than acceptable but is 

approximately 3.5°C lower than study 3.  

During the winter months the occupants use alternative methods of cooling, such as fans and 

opening windows and reduce the use of air-conditioning. Temperatures of both northwest and 

northeast rooms are close to 23.5°C without the use of air-ÃÏÎÄÉÔÉÏÎÉÎÇȢ /ÃÃÕÐÁÎÔÓ ÄÏÎȭÔ ÕÓÅ ÔÈÅ 

northeast room on the ground floor very often because it is a formal living room space and the 
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ÎÏÒÔÈ×ÅÓÔ ÒÏÏÍ ÉÓ Á ËÉÔÃÈÅÎ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÉÓÎȭÔ ÕÓÅÄ ÍÕÃÈ ÂÙ ÔÈÅ ÆÁÍÉÌÙȢ 2ÅÓÉÄÅÎÔÓ ÕÓÅ ÔÈÅ 

southeast and southwest rooms on the ground floor which are warmer due to the placement of 

windows and lack of both architectural or natural shading.  

The temperature variation seen daily in case study 3 in the summer is seen in fig. 6.13. The house 

is the warmest with temperatures on all sides generally measuring above 35°C. Northeast and 

northwest are lower in temperature compared to the other sides, with northeast temperature 

stable throughout the day. Temperature in the northwest gains at 8am and drops again from 1pm 

till 4pm when it drops below temperature of northeast space. Southwest side steadily becomes 

warmer from 8am till 1pm and drops till 5pm and remains constant in temperature till 9am the 

next day. Exposing the southwest window without a canopy causes this increase in temperature, 

eliminating these windows would see a significant drop in temperature, as seen in the other case 

study homes. Temperature gain on the southeast side is similar to the temperature increase seen 

in the external temperature, with the internal space gaining the heat a couple of hours later. Drop 

in internal temperature is seen within half an hour of drop in external temperature.  
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Figure 6.13- Case study 3 temperature variation during summer 

 

Figure 6.14 - Case study 3 winter temperature variation 
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In fig. 6.14 shows the daily temperature variation during the winter, which shows that northeast 

ÁÎÄ ÎÏÒÔÈ×ÅÓÔ ÓÉÄÅ ÁÒÅ ÒÅÌÁÔÉÖÅÌÙ ÃÏÏÌÅÒ ÁÎÄ ÄÏÎȭÔ ÉÎÃÒÅÁÓÅ ÉÎ ÔÅÍÐÅÒÁÔÕÒÅ ÈÉÇÈÅÒ ÔÈÁÎ ςυ°C. The 

increase in temperature on these sides is minimal as it increases gradually and stays at the 

temperature till 5pm after which it drops slightly. Southeast and southwest gain temperatures at 

the same time from 8am to a maximum gain at 2pm and then drops from 3pm till 8pm. 

Temperatures on the southeast and southwest raise by at least 20°C during the winter due to 

exposed windows. If these windows were closed or had adequate shading the internal 

temperature would be lower.  

6.4 Conclusion  

The results of the data collected from all five houses during the summer are discussed in detail 

which highlights interesting findings. The spaces typically follow the pattern of northeast being 

the coolest, followed by northwest, followed by southwest and the southeast is the warmest space 

with the difference in average temperature as seen in table 6.1.  The same patterns are seen 

during the winter months as well (table 6.2). The lowest temperature difference from external 

temperature is at 0.5°C and the highest temperature difference is 14.3°C. Maximum and minimum 

temperature differences between the houses are shown in table 6.3.  

 

 

 

 



Chapter Six: Analysis of Case Studies  

 

226 | P a g e 
 
 

 Average North 

Temperature 

(NE+NW)/2 

Average South 

Temperature 

(SE+SW)/2 

Difference in Average S 

Temperature ɀ Average 

N Temperature 

House 1  28.1 32.9 4.8 

House 2 31.5 36.6 5.1 

House 3 35.2 37.1 1.9 

House 4 28.2 30.1 1.9 

House 5 26.7 30.7 4.0 

Table 6.2- Average temperature in north and south sides during summer  

 Average Highest Temperature Average Coolest Temperature 

House 1 SW  

33.6°C 

NE   

27.1°C 

House 2 SE 

 38.9°C 

NE  

31.4°C 

House 3 SE 

37.8°C 

NW 

35.1°C 

House 4 NE  

31.2°C 

NW 

25.1°C 

House 5 SE 

31.0°C 

NE 

26.6°C 

Table 6.3- Warmest and coolest sides of the house during summer  

 Average external 

temperature  

Difference between 

average highest 

internal temperature  

Difference between 

average coolest 

internal temperature 

House 1 39.5°C 5.9°C 12.4°C 

House 2 39.5°C 0.6°C 8.1°C 

House 3  39.5°C 1.7°C 4.4°C 

House 4 39.5°C 8.3°C 14.4°C 

House 5 39.5°C 8.5°C 12.9°C 

Table 6.4- Difference between external and internal temperatures during summer  
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To verify that the air-ÃÏÎÄÉÔÉÏÎÉÎÇ ÄÉÄÎȭÔ ÐÌÁÙ Á ÍÁÊÏÒ ÒÏÌÅ ÉÎ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÁÂÏÖÅȟ ÄÁÔÁ 

loggers were placed in the houses during the winter. Trends similar to those seen in the summer 

were noticed in the winter, even when the air-conditioning was switched off in the houses.  The 

north side is cooler than the south side even though the internal temperature is higher than the 

external temperature (table 6.4). The north side remained the coolest side but in some cases was 

the south side which had shading structures on the windows. The south and particularly the 

southeast side remained the warmest in the house (table 6.5). The average external temperature 

is 22.2°C during the winter and the internal temperatures in the house are warmer (table 6.6).  

 Average north 

Temperature 

(NE+NW)/2 

Average south 

Temperature 

(SE+SW)/2 

Difference in Average S 

Temperature ɀ Average 

N Temperature 

House 1  23.9 24.3 0.50 

House 2 24.1 26.0 2.00 

House 3 23.7 26.9 3.20 

House 4 25.0 26.7 1.70 

House 5 25.0 25.1 0.05 

Table 6.5- Average temperature in north and south sides during winter 

 Average Highest Temperature Average Coolest Temperature 

House 1 SE 24.8°C NW  23.7°C 

House 2 SE 28.2°C NE  23.9°C 

House 3 SE 27.0°C NE  23.7°C 

House 4 SE 28.7°C SW  24.6°C 

House 5 SE 25.3°C SW 24.8°C 

Table 6.6- Warmest and coolest sides of the house during winter 
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 Average external 

temperature  

Difference between 

average highest 

temperature  

Difference between 

average coolest 

temperature 

House 1 22.2°C +2.6°C +1.5°C 

House 2 22.2°C +6.0°C +1.7°C 

House 3  22.2°C +4.8°C +1.5°C 

House 4 22.2°C +6.5°C +2.4°C 

House 5 22.2°C +3.1°C +2.6°C 

Table 6.7- Difference between external and internal temperatures during winter  

 

4ÈÅ ÃÏÍÆÏÒÔ ÌÅÖÅÌ ÏÆ ÓÐÁÃÅÓ ÄÏÅÓÎȭÔ ÓÏÌÅÌÙ ÄÅÐÅÎÄ ÏÎ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅÓ ÒÅÃÏÒÄÅÄ ÉÎ ÔÈÅ ÓÐÁÃÅÓ ÉÔ 

also depends on how comfortable the occupants feel in the space. Based on the discussions in this 

chapter it is understood that the homes in which users are comfort are different from those that 

recorded the lowest temperatures. Compliance with the principles of Vaastushastra can help to 

understand which homes are comfortable overall.  

The above shows the findings of all five case studies examined together to understand an 

ÏÖÅÒÖÉÅ× ÏÆ ÔÈÅ ÃÏÒÒÅÌÁÔÉÏÎ ÏÆ ÔÈÅ ÃÏÍÆÏÒÔ ÉÎ ÔÈÅ ÈÏÍÅȭÓ ÓÔÕÄÉÅÓ ×ÉÔÈ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ 

Vaastushastra. In order to understand the connection between the data collected from all the 

houses and principles Vaastushastra a summary of the finding of each house will be presented in 

chapter 8. Before that, case study 1 will be modified to make it comply with all the principles of 

Vaastushastra in chapter 7. Finally, comparison with the simulation data will be done in chapter 8 

which will help understand which principles of Vaastushastra help create comfort in residences.   
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Chapter Seven: Software modeling  

7.1 Introduction  

This chapter will investigate the principles of Vaastushastra further using IESVE which is an 

integrated environmental solution software to test the potential impact these changes make to 

case study 1. There are many simulation software that could have been used in the thesis. The 

discussion about the selection of the software is in chapter 3.6. The first part of the chapter is 

about verification of the simulation software used and ensuring that the results generated from 

the simulation are close to the data gathered form the case studies. There is a discussion about 

the changes that were tested using the software.   

In the second part the simulation software was used to simulate various conditions that were 

missing in the various case studies and were recommended to be tested in chapter 6. Using a 

simulation software allowed modifications in the existing building which would test if the internal 

spaces would be more comfortable if they were designed based on all the principles of 

Vaastushastra. Data collected from the simulation studies would show if the modifications made 

to comply with Vaastushastra made the spaces comfortable by collecting temperature and 

humidity data.  

7.2 Discussion about the selection of changes made using IES software  

Since the house is physically built it would be difficult to test the suggested modifications in the 

actual house. All the houses selected for the case studies were complaint with most of the rules of 

Vaastushastra but they all the houses had some principles missing. Table 7.1 below shows the key 

principles mapped against the case study houses as a guide to highlight the few missing design 

principles.  
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 Case Study 
1 

Case Study 2 Case Study 3 Case Study 4 Case Study 
5 

Orientation 

of the 

house 

 
V  

 
V  

 
V  

 
V  

 
V  

Proportion 

of the 

house  

 
V  

 
V  

 
V  

 
V  

 
V  

Ideal 

location of 

windows in 

the house  

 
V  

 
V  

 
V  

 
V  

 
V  

Proportion 

of the 

rooms in 

the house  

 
V  

 
V  
 

 

³  

 

³  

 
V  

Use of a 

courtyard 

the house  

 

³  

 

³  

 

³  

 

³  

 

³  

Placement of 

windows 

on South 

and West 

side with 

the use of 

solar 

shading 

 
 

V  

 
 

V  

 
 

³  

 
 

³  
 

 
 

V  

Table 7.1- Application of key principles of Vaastushastra 
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Key elements of Vaastushastra were identified in chapter 2.3.8. Each of these factors were then 

discussed with reference to each of the case studies in chapter 3.7.1- 3.7.5. Table above lists these 

key principles and roughly identifies the key principles that were followed by each of the case 

studies. Principles of Vaastushastra can be interpreted in different ways. These principles need to 

be understood and then applied based on the location of the site and its conditions. Following is a 

discussion on the principles and why the author feels that these need to be modified in the case 

study house.  

The orientation of the house is an important factor in both Vaastushastra and in comfort studies. 

Three of the five case studies, 1, 4 and 5 are oriented with the length along the east west axis and 

the other two case studies, 2 and 3 are oriented along the north south axis. It is important to 

investigate if east west orientation is the best orientation, therefore the first change to the model 

is to change the orientation of case study 1.  

Proportions of the house is another principle; each case study had a different proportion, and 

these are mentioned in chapter 3.71- 3.7.5. These proportions vary from the proportions of case 

study 4 with 1:98 (almost square), to case studies 1 and 5 which have proportions of 1:75, case 

study 2 which has a proportion of 1:67 and case study 3 which has the proportions of 1:6. Since 

ÔÈÉÓ ÈÏÕÓÅ ÈÁÄ Á ÇÏÏÄ ÐÒÏÐÏÒÔÉÏÎ ÔÈÅ ÏÖÅÒÁÌÌ ÐÒÏÐÏÒÔÉÏÎ ÏÆ ÔÈÅ ÈÏÕÓÅ ×ÁÓÎȭÔ ÃÈÁÎÇÅÄȢ   

Vaastushastra stipulates that the house should have windows on the north and east side but 

should have minimum windows on the south and west sides. Windows on the north and east 

sides can be large and without any shading devices and windows on the south and west should 

have appropriate shading techniques. The next thing that is modified in the simulation model is 

the orientation of the windows in the house. Window sizes were also changed to see if these had 

an impact in the house.  
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Proportions of the rooms also have an impact on the way the users feel in the space. Some of the 

rooms in the house have good proportions which are square or close to square. This is was the 

only house which had rooms that were polygon in shape which was caused by a cut in the shape 

of the plan. In order to investigate this further the northeast and northwest rooms that had the 

cut were changed in shape to have pure square geometry.  

The principles of Vaastushastra that are not followed in any of the houses were the design of 

courtyard in the house and the use of indigenous building materials. The key criteria for selection 

of the house to find mid-size houses in Dubai which comply with most of the principles of 

Vaastushastra. The next change through the simulation was to add various sizes of courtyards to 

the house.  

The materials suggested in Vaastushastra are indigenous materials which are few and have 

limited availability in Dubai. Concrete is produced locally and is the material commonly used in all 

the houses. Local regulations stipulate that concrete should conform to the sustainability rules 

that are set up the by concerned authority and therefore even though it is not a material that was 

used traditionally it can be considered as a local resource in this specific study.   

7.2 Simulation testing  

Simulation software provides the opportunity to test changes in the house without altering the 

physical house. The first step was to ensure that the house modelled using the virtual software 

was accurately replicating the conditions of the physical house. Case study 1 was selected as the 

house that would be modeled using IESVE software as the temperature and humidity readings of 

this house were taken without any air-conditioning or alternative methods of cooling. Therefore, 

the first simulation for case study 1 was done for summer months. Dates of the simulation were 

set to match the original dates of when the data loggers were placed in the physical house. The 
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software was used to generate temperature and humidity readings for the rooms of the house 

which are located on the four corners Data recorded by the model was mapped to the readings 

gathered in the real situation which showed a margin of error of up to % (fig.7.1-7.4). The 

simulation can replicate real circumstances with limited accuracy and therefore a small margin of 

difference was acceptable. 

To verify that the data collected from the simulation was accurate temperature loggers were 

placed in all five houses during winter. The data gathered from the loggers placed in the house 

during winter was mapped against the temperatures generated from the simulation software (Fig 

7.5- 7.24). Data collected from the remaining houses during the summer were with the use of air-

conditioning and since these timing were not regular it was difficult to replicate in the simulation. 

There is a variation between the weather station data and the data used by the simulation 

software. The difference that was noticed in the external temperature variation is similar to the 

difference seen in the temperatures gathered from the internal spaces. The results of comparing 

data collected with the simulation confirms that the later was within close range to the real data 

collected which establishes simulation modeling as a way through which design modifications can 

be tested.  

Once the model was replicating the conditions of the real house to a level of satisfaction, 

modifications were made to the house to test the various principles of Vaastushastra and 

understand if these had an impact on the internal spaces. each principle was tested individually 

against the original house to see how the temperatures varied with the changes made. Case study 

1 was modified through the simulation software to test various principles of Vaastushastra. Each 

modification had an impact on the temperatures of the internal spaces, some of which were 

ÓÕÃÃÅÓÓÆÕÌ ×ÈÉÌÅ ÏÔÈÅÒÓ ÄÉÄÎȭÔ ÈÁÖÅ ÔÈÅ ÄÅÓÉÒÅÄ ÏÕÔÃÏÍÅȢ  
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Case Study 1 (Summer)  

 

Figure 7.1 ς House 1 Simulation Temperature Comparison Summer ς NE  

 

Figure 7.2 - House 1 Simulation Temperature Comparison Summer ς SE 
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Figure 7.3 -House 1 Simulation Temperature Comparison ς SW 

 

Figure 7.4 - House 1 Simulation Temperature Comparison Summer ς NW 
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Case Study 1 (Winter)  

 

Figure 7.5 House 1 Simulation Temperature Comparison Winter ς NE 

 

Figure 7.6 - House 1 Simulation Temperature Comparison Winter ς SE 
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Figure 7.7 - House 1 Simulation Temperature Comparison Winter ς SW 

 

Figure 7.8 House 1 Simulation Temperature Comparison Winter ς NW 
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