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Abstract: This is a study done on the research done by various authors worldwide on the effect of the daylighting on houses 

commercial building, library and some specific models and understanding through rationalising the outputs from the research. This 

paper summarises the studies conducted by various researchers from a 2018 - 2020 and their tools to determine the outputs and analysis 

of the output either software tools or mathematical analysis.  

 

Keywords: Architecture, Daylighting, Energy Efficiency, Planning Strategies, Building Design, India 

 

1. Introduction 
 

The integration of daylighting strategies in architectural 

design plays a crucial role in enhancing energy efficiency 

and sustainability in buildings. By effectively harnessing 

natural daylight, buildings can significantly reduce their 

reliance on artificial lighting, resulting in energy savings, 

reduced operational costs, and minimized environmental 

impact. This is particularly important in a country like India, 

with its rapidly growing urban population, increasing energy 

demands, and the need to address climate change concerns.  

 

The purpose of this research is to investigate and analyze the 

planning strategies for incorporating daylighting in 

architectural design to enhance energy efficiency in 

buildings within the Indian context. The research aims to 

provide valuable insights into the various aspects of 

daylighting, including building orientation, window design, 

glazing systems, passive design strategies, intelligent 

lighting control systems, regional considerations, occupant 

comfort, and long - term performance evaluations.  

 

The efficient utilization of daylight in buildings offers 

numerous benefits beyond energy savings. It creates a 

visually comfortable and pleasant indoor environment, 

improves occupant well - being and productivity, and 

establishes a strong connection between occupants and the 

surrounding natural environment. However, to achieve these 

benefits, it is essential to adopt well - informed planning 

strategies that consider the unique characteristics of the 

Indian climate, regional variations, and the specific needs of 

building occupants.  

 

Previous research has provided valuable insights into 

daylighting strategies and their impact on energy efficiency. 

However, there is a need for comprehensive research 

specifically focused on the Indian context, considering the 

diverse climatic zones and the cultural and architectural 

nuances of the region. By filling this gap, this research aims 

to contribute to the body of knowledge on architecture and 

daylighting strategies, providing practical recommendations 

and guidelines for architects, designers, and building 

professionals in India.  

 

The objectives of this research are to review existing 

literature on daylighting strategies, identify planning 

strategies for optimizing daylight utilization and energy 

efficiency, evaluate the performance and benefits of 

daylighting, address regional considerations, provide 

guidelines and recommendations, and identify research gaps 

and future directions.  

 

By achieving these objectives, this research aims to support 

the development of sustainable and energy - efficient 

buildings in India, thereby contributing to the broader goal 

of creating a more environmentally responsible built 

environment. Through a comprehensive analysis of 

daylighting strategies, this research endeavors to enhance the 

understanding of architects, designers, policymakers, and 

researchers and empower them to make informed decisions 

that promote energy efficiency and occupant well - being in 

architectural design.  

 

Overall, this research seeks to bridge the gap between theory 

and practice by providing evidence - based insights into the 

planning strategies for incorporating daylighting in 

architectural design, ultimately contributing to the creation 

of energy - efficient and sustainable built environments in 

India.  

 

2. Background 
 

India is a rapidly developing country with a soaring demand 

for energy due to its growing population and expanding 

urban areas. As the country strives for sustainable 

development, there is an urgent need to address the energy 

consumption of buildings, which account for a significant 

portion of India's total energy usage. Furthermore, India's 

diverse climate conditions, ranging from hot and humid to 

cold and arid, present unique challenges and opportunities 

for incorporating daylighting strategies in architectural 

design.  

 

Daylighting, the use of natural light to illuminate indoor 

spaces, offers immense potential for reducing energy 

consumption in buildings while enhancing occupant comfort 

and well - being. With its abundant sunlight throughout the 

year, India is particularly well - suited for leveraging 
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daylighting techniques to create energy - efficient buildings. 

By adopting effective planning strategies, architects and 

designers can optimize daylight utilization, minimize 

reliance on artificial lighting, and improve the overall 

sustainability of buildings across the country.  

 

This research paper aims to investigate the specific context 

of India and delve into the relationship between architecture, 

daylight, and energy efficiency. By focusing on planning 

strategies tailored to the Indian context, this study seeks to 

provide valuable insights for architects, designers, and 

policymakers working towards sustainable building 

practices in the country.  

 

The research will explore the unique climatic conditions in 

various regions of India and their impact on daylight 

availability and quality. It will examine the potential benefits 

of daylighting, including energy savings, reduced carbon 

emissions, and improved indoor environmental quality. 

Additionally, the study will analyze the specific challenges 

faced in implementing daylighting strategies in Indian 

buildings, such as excessive heat gain, glare, and the need 

for thermal comfort.  

 

Moreover, this research paper will highlight successful case 

studies of energy - efficient buildings in India that have 

effectively integrated daylighting strategies. It will analyze 

the planning approaches, architectural design elements, 

fenestration systems, shading techniques, and other relevant 

factors that contribute to their energy performance and 

occupant comfort.  

 

Furthermore, the study will explore the role of building 

regulations, codes, and standards in promoting and enforcing 

energy - efficient architectural practices in India. It will 

investigate the existing policies and incentives that 

encourage daylighting in buildings and propose 

recommendations for further policy development to foster 

sustainable building practices across the country.  

 

By addressing the specific challenges and opportunities of 

daylighting in India, this research paper aims to bridge the 

gap between architectural theory and practice. It will provide 

architects, designers, and stakeholders in the Indian building 

industry with practical insights and guidelines to integrate 

daylighting strategies effectively in their projects. 

Ultimately, the findings of this study can contribute to the 

broader goal of achieving a more energy - efficient, 

sustainable, and livable built environment in India 

 

The objective of the research paper is to investigate and 

analyze the various planning strategies and approaches for 

integrating daylighting in architectural design to enhance 

energy efficiency in buildings within the Indian context. The 

paper aims to:  

1) Review Existing Literature: Conduct a comprehensive 

review of existing research and literature on daylighting 

strategies in architecture, with a focus on energy - 

efficient buildings in India. This involves examining 

studies, case studies, and best practices related to 

daylighting design, building orientation, window - to - 

wall ratio, glazing systems, passive design strategies, 

and intelligent lighting control systems.  

2) Identify Planning Strategies: Identify and analyze the 

different planning strategies and techniques employed in 

architectural design to optimize daylighting and energy 

efficiency in buildings. This includes exploring the role 

of building orientation, window design, shading 

devices, interior layout, and other passive design 

elements that maximize natural daylight while 

minimizing heat gain and energy consumption.  

3) Evaluate Performance and Benefits: Evaluate the 

performance and benefits of daylighting strategies in 

terms of energy savings, reduction in artificial lighting 

requirements, occupant comfort, and overall building 

performance. This involves analyzing data from case 

studies, simulations, and field measurements to quantify 

the energy savings achieved and assess the impact on 

occupant satisfaction and well - being.  

4) Address Regional Considerations: Consider the regional 

climatic variations in India and their influence on 

daylight availability and energy efficiency. Identify 

specific challenges and opportunities related to 

daylighting strategies in different climatic zones within 

India and propose context - specific recommendations 

for each region.  

5) Provide Guidelines and Recommendations: Develop 

comprehensive guidelines and recommendations for 

architects, designers, and building professionals to 

effectively integrate daylighting strategies in energy - 

efficient building design in India. These guidelines 

should address building orientation, glazing systems, 

shading devices, intelligent lighting control systems, 

and other design considerations to optimize daylight 

utilization and minimize energy consumption.  

6) Identify Research Gaps and Future Directions: Identify 

research gaps and areas for further exploration in the 

field of architecture and daylighting for energy - 

efficient buildings in India. Highlight the need for long - 

term performance studies, occupant - focused 

evaluations, cost - benefit analyses, and the integration 

of advanced technologies. Provide recommendations for 

future research and potential areas of innovation in this 

field.  

 

By accomplishing these objectives, the research paper aims 

to contribute to the body of knowledge on architecture and 

daylighting strategies, provide practical insights for 

architects and designers, and support the development of 

sustainable and energy - efficient buildings in India.  

 

3. Literature Review 
 

In India, where energy efficiency is of utmost importance 

due to the country's growing energy demands and 

environmental concerns, daylighting plays a vital role in 

sustainable architecture. Optimizing daylight utilization 

through effective planning strategies can significantly 

contribute to energy - efficient building design. This 

literature review aims to explore the existing research and 

highlight key planning strategies in architecture for energy - 

efficient buildings through daylighting in the Indian context 

as given below under broad categories.  

1) Building Orientation and Fenestration Design: In India, 

the orientation and design of buildings play a crucial 

role in optimizing daylight utilization and energy 
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efficiency. Studies have shown that proper building 

orientation can maximize natural light penetration 

while minimizing solar heat gain, thus reducing the 

need for artificial lighting and cooling (Jain and 

Bansal, 2019). Fenestration design, including the 

placement, size, and shading of windows, can further 

enhance daylight distribution and control glare and 

heat gain (Khatri et al., 2020).  

2) Optimal Glazing Selection: In Indian architectural 

practices, selecting appropriate glazing materials is 

essential to balance daylighting and thermal 

performance. Energy - efficient glazing options, such 

as low - emissivity (Low - E) glass or double - glazed 

units with low solar heat gain coefficients, can 

effectively reduce heat transfer while allowing ample 

daylight transmission (Patel and Desai, 2018). Studies 

have shown that the use of high - performance glazing 

can significantly contribute to energy savings and 

occupant comfort (Singh and Tiwari, 2021).  

3) Building Envelope and Thermal Performance: The 

design of the building envelope, including insulation, 

air tightness, and thermal mass, plays a significant role 

in energy - efficient daylighting. Adequate insulation 

reduces heat transfer and ensures a comfortable indoor 

environment, reducing the reliance on artificial heating 

or cooling systems (Kumar and Agrawal, 2020). 

Utilizing materials with appropriate thermal mass 

properties can help regulate indoor temperatures by 

absorbing and releasing heat, thereby reducing energy 

consumption (Saravanan et al., 2019).  

4) Integrated Design Approach: Energy - efficient 

daylighting in Indian architecture requires an 

integrated design approach that considers multiple 

factors. This approach involves collaboration among 

architects, engineers, and lighting designers to 

optimize daylighting strategies in conjunction with 

building form, fenestration, and lighting systems 

(Pande et al., 2020). Integrated design approaches have 

demonstrated significant energy savings and improved 

indoor environmental quality in Indian building 

projects (Kumar et al., 2021).  

5) Daylight Control Systems and Automation: 

Implementing daylight control systems and automation 

technologies can enhance energy - efficient daylighting 

strategies in Indian buildings. Automated shading 

systems, light sensors, and dimmable lighting systems 

can regulate artificial lighting based on available 

daylight levels, reducing energy consumption (Kumar 

et al., 2019). Smart controls and sensors can 

dynamically adjust shading devices and redirect 

daylight to maintain optimal illumination while 

minimizing glare and heat gain (Gupta et al., 2020).  

 

In India, where energy efficiency is a crucial consideration, 

effective daylighting strategies in architectural planning can 

significantly contribute to energy - efficient buildings. 

Through proper building orientation, fenestration design, 

glazing selection, building envelope design, integrated 

design approaches, and the implementation of daylight 

control systems, architects can optimize daylight utilization, 

reduce energy consumption, and enhance indoor comfort. 

These planning strategies play a vital role in promoting 

sustainable architecture in India and addressing the country's 

energy challenges.  

 

By incorporating these strategies into architectural practices 

and regulations, India can move closer to achieving its 

sustainability goals and ensuring a greener built environment 

for future generations.  

 

4. Findings from the Literature Review 
 

The literature review highlights the significant role of 

daylighting in improving energy efficiency in buildings. 

Proper utilization of natural daylight can significantly reduce 

the reliance on artificial lighting, resulting in energy savings 

and reduced environmental impact.  

1) Building Orientation and Design: Studies emphasize the 

importance of building orientation and design in 

maximizing daylight utilization. Optimal orientation, 

window placement, and shading devices can effectively 

control solar heat gain and optimize daylight penetration, 

leading to improved energy performance.  

2) Window - to - Wall Ratio and Glazing Systems: The 

review reveals that the window - to - wall ratio and the 

selection of appropriate glazing systems have a 

substantial impact on energy efficiency. Balancing the 

window area with thermal insulation properties can 

enhance daylighting while minimizing heat loss or gain, 

contributing to overall energy savings.  

3) Integration of Passive Design Strategies: Passive design 

strategies, such as effective building envelope design, 

overhangs, light shelves, and light redirecting devices, 

are identified as effective means of optimizing 

daylighting and reducing energy consumption in 

buildings. These strategies can control glare, distribute 

daylight deeper into the space, and enhance occupant 

comfort.  

4) Role of Intelligent Lighting Control Systems: Intelligent 

lighting control systems, including time - scheduling and 

daylight harvesting systems, are found to be effective in 

maximizing daylight utilization while minimizing energy 

consumption. These systems adjust artificial lighting 

levels based on available daylight, ensuring optimal 

lighting conditions while reducing energy waste.  

5) Regional Climate Considerations: The literature review 

highlights the importance of considering regional 

climatic conditions in daylighting strategies. Different 

climatic zones in India require tailored approaches to 

optimize daylighting design and thermal comfort. 

Strategies should account for solar heat gain, temperature 

differentials, and varying daylight availability in different 

seasons.  

6) Need for Integrated Design Approach: A holistic and 

integrated design approach that considers multiple 

factors, including daylighting, energy efficiency, thermal 

comfort, and occupant well - being, is crucial. The 

review emphasizes the need for architects, engineers, and 

building professionals to collaborate from the early 

design stages to ensure effective integration of 

daylighting strategies.  

7) Potential for Cost Savings: Implementing energy - 

efficient daylighting strategies in buildings offers 

significant potential for cost savings. The review 

highlights that reduced energy consumption from 
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artificial lighting can lead to lower electricity bills and 

operational costs over the building's lifetime.  

8) Importance of Occupant Comfort and Satisfaction: While 

energy efficiency is crucial, the literature review 

underscores the importance of considering occupant 

comfort and satisfaction. A well - designed daylighting 

system should provide glare - free illumination, maintain 

visual comfort, and create a pleasant indoor environment 

for building occupants.  

9) Need for Further Research: The literature review 

identifies several research gaps, including the need for 

long - term performance studies, regional - specific 

guidelines, occupant - focused evaluations, and cost - 

benefit analyses. Further research is necessary to address 

these gaps and provide a more comprehensive 

understanding of architecture and daylighting strategies 

for energy - efficient buildings in the Indian context.  

 

These findings collectively provide valuable insights into the 

planning strategies and considerations for incorporating 

daylighting in energy - efficient building design in India. 

They serve as a foundation for architects, designers, 

policymakers, and researchers to develop sustainable and 

context - specific approaches to maximize the benefits of 

daylighting while minimizing energy consumption.  

 

5. Gaps in the Literature Review 
 

Lack of Long - Term Performance Studies: While several 

studies have focused on the planning strategies for energy - 

efficient buildings in India, there is a lack of long - term 

performance evaluations of these strategies. It is essential to 

assess the actual energy savings and occupant comfort levels 

in buildings over an extended period to validate the 

effectiveness of the daylighting strategies proposed in the 

literature.  

1) Limited Focus on Regional Variations: India has 

diverse climatic zones, each with its unique 

daylighting challenges and opportunities. However, the 

existing literature review does not adequately address 

the regional variations in daylight availability and 

energy - efficient planning strategies. Future research 

should explore specific regional requirements and 

develop tailored daylighting guidelines for different 

climatic zones in India.  

2) Insufficient Attention to Building Occupant 

Perspectives: While the literature review emphasizes 

energy savings and technical aspects of daylighting 

strategies, there is limited focus on the occupants' 

perspective. Understanding occupants' preferences, 

visual comfort, and satisfaction levels with daylighting 

systems is crucial for successful implementation. 

Future studies should incorporate occupant feedback 

and conduct surveys or post - occupancy evaluations to 

bridge this gap.  

3) Lack of Cost - Benefit Analysis: The literature review 

lacks a comprehensive cost - benefit analysis of the 

proposed daylighting strategies. It is essential to 

evaluate the economic feasibility, payback periods, and 

life - cycle cost considerations associated with 

implementing energy - efficient daylighting strategies. 

Such analysis would provide valuable insights for 

building owners, architects, and policymakers to make 

informed decisions.  

4) Need for Standardized Guidelines and Codes: While 

the literature review highlights various planning 

strategies, there is a lack of standardized guidelines 

and codes specific to energy - efficient daylighting in 

Indian architecture. Developing comprehensive 

guidelines that integrate regional climate 

considerations, building typologies, and occupant 

needs would facilitate widespread adoption of energy - 

efficient daylighting practices.  

5) Limited Integration of Advanced Technologies: With 

rapid advancements in technologies such as smart 

controls, automation systems, and adaptive façades, 

there is a need to explore their integration with 

daylighting strategies. The literature review does not 

extensively cover the integration of advanced 

technologies to enhance energy efficiency and 

occupant comfort. Future research should investigate 

the potential of these technologies and their impact on 

daylighting design.  

6) Gap in Retrofitting Strategies: The literature review 

primarily focuses on daylighting strategies for new 

construction projects. However, retrofitting existing 

buildings with energy - efficient daylighting systems is 

equally important in achieving sustainability goals. 

Future research should address retrofitting strategies, 

including practical implementation methods and case 

studies, to improve energy efficiency in the existing 

building stock.  

 

Addressing these gaps in future research would provide a 

more comprehensive understanding of the planning 

strategies for energy - efficient buildings in India and 

support the development of sustainable architectural 

practices tailored to the country's unique context.  

 

6. Conclusions 
 

1) Integration of daylighting strategies in architectural 

design is crucial for achieving energy efficiency in 

buildings. Proper utilization of natural daylight can 

significantly reduce reliance on artificial lighting, 

resulting in energy savings and reduced environmental 

impact.  

2) Building orientation, window design, and glazing 

systems play a significant role in optimizing daylight 

utilization and minimizing energy consumption. 

Balancing the window - to - wall ratio and selecting 

appropriate glazing systems can enhance daylighting 

while controlling heat gain or loss.  

3) Passive design strategies, such as effective building 

envelope design, shading devices, and light redirecting 

devices, are effective means of optimizing daylighting 

and reducing energy consumption in buildings. These 

strategies can improve visual comfort, distribute daylight 

deeper into the space, and enhance occupant well - being.  

4) Intelligent lighting control systems, including time - 

scheduling and daylight harvesting systems, contribute to 

maximizing daylight utilization while minimizing energy 

waste. These systems adjust artificial lighting levels 

based on available daylight, ensuring optimal lighting 

conditions and energy savings.  
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5) Regional climatic considerations are vital in daylighting 

strategies. Different climatic zones in India require 

tailored approaches to optimize daylighting design and 

thermal comfort. Strategies should account for solar heat 

gain, temperature differentials, and varying daylight 

availability in different seasons.  

6) Energy - efficient daylighting strategies offer potential 

cost savings by reducing energy consumption from 

artificial lighting. Implementing such strategies can lead 

to lower electricity bills and operational costs over the 

building's lifetime.  

7) It is essential to consider occupant comfort and 

satisfaction in daylighting design. Glare - free 

illumination, visual comfort, and creating a pleasant 

indoor environment are crucial for occupants' well - 

being and productivity.  

8) Research gaps include the need for long - term 

performance evaluations, region - specific guidelines, 

occupant - focused evaluations, and cost - benefit 

analyses. Future research should explore these areas to 

provide a more comprehensive understanding of 

architecture and daylighting strategies for energy - 

efficient buildings in India.  

 

The research review underscores the significance of 

integrating daylighting strategies in architectural design to 

enhance energy efficiency in buildings in India. It highlights 

the importance of building orientation, window design, 

glazing systems, passive design strategies, intelligent 

lighting control systems, regional considerations, occupant 

comfort, and long - term performance evaluations. The 

findings emphasize the potential for energy savings, 

occupant well - being, and cost savings through effective 

daylighting design. Future research and implementation 

should address the identified gaps to support sustainable 

architectural practices and contribute to a more energy - 

efficient built environment in India.  
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