11I-SEMESTER

INTEGRATED SUSTAINABLE STUDIO Il

Course Code 2MASA301 CIE Marks 100
Teaching Learning hours (L:T:S:SL) 14:14:112:160 SEE Marks 100
Total Hours of Teaching and Learning 300 hrs Total Marks 200
Credits 10 Exam Hours -

Course Learning objectives:
The objective of this studio is to develop an understanding of sustainable design at the site, campus, and urban scales,
where environmental performance is shaped by the interaction of buildings, infrastructure, landscape, and ecological
systems rather than by individual buildings alone. The course also aims to develop competence in applying
environmental assessment frameworks, sustainability rating systems, and performance evaluation methods to urban-
scale projects.

Module

Urban Systems Studio: Site-Scale Sustainability and Urban Performance:

The focus of Studio shifts from individual buildings to the urban scale. The building is no longer the primary subject. The
site, its hydrology, its ecology, its microclimate, its urban connections, and people is the subject. Projects are at a large
scale, a neighbourhood development, urban regeneration project, institutional campus masterplan, or industrial estate
conversion. These are project types where design decisions have the most profound and lasting effect on ecological
systems.

Site analysis can be conducted through GIS mapping, ENVI-met microclimate modelling, hydrological and watershed
analysis, and satellite-derived data like NDVI, LST to read the site as a hydrological, ecological, and microclimatic system.
The study should not limit to the extent of the site but go beyond before any masterplan decision is made including how
surrounding topography, such as an adjacent hill or watercourse, governs drainage and microclimate across the site. A
central and technically rigorous component of this studio is the design of a Sustainable Urban Drainage System (SUDS).
Calculated stormwater runoff, sized and located bioswales, rain gardens, permeable paving, retention and detention
features integrated with the landscape and ecological network rather than treated as separate infrastructure. This sits
alongside green infrastructure design, site-scale energy strategy, and movement planning as the core systems the
masterplan must reconcile.

The studio may include a minor building element: a retrofit of an existing building on the site if it exists or elsewhere, in
either case, the building is always subordinate to the site strategy. The studio also requires students to apply a green
building assessment framework (GRIHA, LEED-ND, or IGBC) to the master plan and to produce a simplified
Environmental Impact Assessment scoping document within which urban-scale sustainable development is accountable.
By the end of the semester, students should be able to think and design fluently at the urban scale, with every major
masterplan decision supported by quantified site and performance evidence.

Teaching- Direct method: The lecture supported the conventional method of Blackboard and chalk to introduce
Learning concepts.
Process

Interaction and discussion on drawing board, sketching and conceptualization, design
development process, Computer Aided Design and Presentations.
Evaluation by simulation.

Blended learning: Powerpoint presentation to elaborate more on key topics/online videos.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Viva voce is 50%. The minimum passing mark for
the CIE is 50% of the maximum marks. Minimum passing marks in Viva is 50% of the maximum marks of SEE. A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/course if
the student secures not less than 50% in the sum total of the CIE (Continuous Internal Evaluation) and Viva-Voce taken
together.

Continuous Internal Evaluation:
CIE marks shall be awarded by a committee composed of Principal/Dean, PG Course Coordinator/ HOD and Guide/ Co-




guide of the department. The CIE marks awarded shall be based on the progress of the student throughout the
semester, presentation skills in seminars and submission of the report.

Viva voce Examination:

1.

The student needs to submit his/her report done throughout the semester, including the data collection for the
Viva examination, at least one day prior to the Viva examination to the PG course coordinator/HOD.

The exam shall be conducted as a panel jury exam which shall be minimum of 30 mins/student, where the
student shall present the works in form of sheets.

Discussions, presentations and the studies should cover all the topics.

Suggested Learning Resources:

Books

Sustainable Urbanism: Urban Design with Nature by Douglas Farr — Wiley 2008

Landscape Urbanism: A Manual for the Machinic Landscape by Mostafa Qashqai and Marc Wreford Watson

Low Impact Development: A Design Manual for Urban Areas University of Arkansas — Community Design Center
2010

Sustainable Sites Initiative — Guidelines and Performance Benchmarks American Society of Landscape Architects
2009

Designing for Human Ecosystems: Landscape, Land Use, and Natural Resources by John Tillman Lyle

Retrofit for Purpose: Low Energy Renewal of Non-Domestic Buildings, RIBA Publications 2011

Building Retrofit by James Douglas

Course Outcomes
At the end of the course the student will be able to:

Sl. No. [Particulars Blooms Level
cO1 Students will be able to understand the campus level criteria based approach learning from|L2,L3
LBC, GRIHA, IGBC, LEED, methodology for built and unbuilt, site ecology aspects etc.
CO2 Students will be able to understand performance based Energy modeling of Larger scale  |L4
residential, commercial, institutional, Industrial and Hospitality, Health care projects in line
with the various green building tools.
CO3 Students will be able to evaluate simulation based NET ZERO Energy, Carbon emission L5

approach including all master planning, Architecture and MEP aspects

Program Outcome of the SA Program

Sl. No. [Particulars POs

1 Approach building design in context with city and site specific ecology aspects. PO1

2 Apply the knowledge of Vernacular architecture and passive design strategies and material |PO2
technologies from ancient wisdom.

3 Develop design skills in Energy and water Efficient Design and intelligent Buildings. PO3

4 Structure the research study, learning and incorporation of them in planning, design, PO4
reporting and implementation.

5 Use simulation tools for improving overall building performance during the master PO5
planning, architectural planning, design and design development process, MEP design and
development process.

6 IAppraise architectural design and assist for documentation for Green building certifications |PO6

and environmental clearances.

Mapping of COS and POS

PO1 PO2 PO3 PO4 PO5 PO6
co1 L M H M H M
C0o2 L L H L H H
co3 L L H L H H




11I-SEMESTER

ENVIRONMENT AND URBAN SUSTAINABILITY

Course Code 2MASA302 CIE Marks 50
Teaching Learning hours (L:T:S:SL) 28:14:0:48 SEE Marks 50
Total Hours of Teaching and Learning 90 hrs Total Marks 100
Credits 03 Exam Hours 3

Course Learning objectives:

To equip students to evaluate sustainability performance at urban and community scale, apply green building assessment
frameworks with genuine technical depth, and connect building performance to environmental impact assessment,
community resilience, and policy frameworks.

Module-1

Green Building Assessment Tools:
- GRIHA (Green Rating for Integrated Habitat Assessment), IGBC Green Buildings Rating System, LEED v4 BD+C,
WELL Building Standard, ECBC 2017 compliance, EDGE, BEE India. Understand Criteria structure, weightage,
mandatory versus optional credits, comparison with each other.

Module-2

Environmental Impact Assessment:
- EIA process and legal framework in India, Scoping and Screening, Baseline Studies, Impact Identification and
assessment, Stakeholders Engagement, Cumulative Impact assessment, Mitigation and management plans,
Environmental monitoring and Auditing, Reporting and documentation as per EIA draft 2020.

Module-3

Sustainable Urban Systems:
- Urban sustainability assessment frameworks, LEED for Neighbourhood Development (LEED-ND), GRIHA for
Large Developments, EDGE Cities. Urban heat island at city scale.
- Urban water systems, Sustainable Urban Drainage Systems (SUDS), Sustainable transportation integration,
Transit-Oriented Development principles, parking policy and its effect on urban form.
- Urban food systems, productive landscapes at neighbourhood scale, Community engagement methodology.

Module-4

Disaster Resilience and Climate Adaptation:

- Climate change projections for India, IPCC AR6 findings relevant to Indian cities. Disaster risk assessment,
hazard mapping, vulnerability assessment, exposure analysis.

- Structural resilience, seismic design principles at architectural level, soft storey problem, diaphragm continuity.
Non-structural mitigation, cladding systems, facade resilience, roof anchoring, equipment securing.

- Climate adaptation strategies for buildings, Community-based disaster resilience, National Disaster
Management Authority (NDMA) guidelines and other framework.

Module-5

GIS and Remote sensing:

- Introduction to Geographical Information System (GIS), coordinate systems, raster versus vector data,
attribute tables, spatial queries. QGIS open source. Urban data sources for India: ISRO Bhuvan,
OpenStreetMap, Smart Cities Mission data portals, Census data, IMD climate data.

- Remote sensing for urban analysis, Landsat and Sentinel satellite imagery, NDVI (Normalized Difference
Vegetation Index) for urban green coverage, LST (Land Surface Temperature) for UHIE mapping from satellite
data.

- Shadow analysis at urban scale, Urban noise mapping, Accessibility and walkability analysis.

I::::il:gg- Direct method: Lecture supported by conventional methods of Blackboard and chalk to introduce the
Process concepts.

Blended learning: Powerpoint presentation to elaborate more on key topics.
Lab based learning with measurements and simulation evaluation tools




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 50% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% in the sum total of the CIE (Continuous Internal Evaluation) and
SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

Three Unit Tests each of 20 Marks (duration 01 hour 30 min)
- First test at the end of 5th week of the semester
- Second test at the end of the 10th week of the semester
- Third test at the end of the 13th week of the semester

Two assignments each of 10 Marks

- First assignment at the end of 4th week of the semester
- Second assignment at the end of 9th week of the semester

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks(duration 01
hours)

At the end of the 16th week of the semester, the sum of three tests, two assignments, and quiz/seminar/group discussion
will be out of 100 marks and will be scaled down to 50 marks

Semester End Examination:

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)

e The question paper will have ten questions.

Each question is set for 20 marks.

There will be 2 questions (with a maximum of four sub questions in one full question) from each module.
Each full question will cover the contents under a module.

The students have to answer 5 full modules, selecting one full question from each module.

Suggested Learning Resources:
Books

Environmental Impact Assessment (EIA)

- Environmental Impact Assessment: A Practical Guide by David J. Canter

- Environmental Impact Assessment: A Guide to Best Practice by the International Association for Impact
Assessment

- Environmental Impact Assessment: An Introduction by David Wood

- Environmental Impact Assessment: Theory and Practice by Michael B. Gerrard

Sustainable Community Development

- Sustainable Development: A Global Perspective by John J. Kirton and Peter W. Evans
- Sustainable Development: From Concept to Practice by Michael Redclift and David Goodman.
- Sustainable Development: The Role of Local Actors by David Gibbs and David Humphreys

Resilient Infrastructure and management

- Arnold, C and Reitherman, R. Building Configuration and Seismic Design. JohnWiley and Sons, New York,1982.
- Carter, WN. Disaster Management: A Disaster Manager’s Handbook, AsianDevelopment Bank, Manila,1990.

- Farrington, K. Natural Disasters — The Terrifying forces of nature, Grammery Books, London,1999.

- Sharma, VK. Disaster Management, Rawat Publications, Jaipur,1995.

- United Nations. Disaster Prevention and Mitigation, United Nations DisasterRelief Organization,1986.




GIS and Remote sensing

- Lillesand, T.M. and Kiefer, R.W, Remote sensing and image interpretation, John Wiley and sons, New York,2004.

- GolfriedKonechy, Geoinformation: Remote sensing, Photogrammetry and Geographical Information Systems, CRC
press, 1st Edition,2002.

- Burrough, P.A. and McDonnell, R.A., Principles of Geographic Information systems Oxford University Press, New
York,2001.

- Lintz, J. and Simonet, Remote sensing of Environment, Addison Wesley Publishing Company, New Jersey,1998.

Skill Development Activities Suggested
Lectures and Guest Lectures from experts.
Indian and International Case Studies to understand like Living Building Challenge — LBC or LEED or IGBC certified
NETZERO Energy and CARBON projects etc.

Course Outcomes
At the end of the course the student will be able to:
Sl. No. |Particulars Blooms Level

co1 Understanding of national and international Green building assessment tools for L1,L2
substantiating the sustainability approach and innovations.
CO2 Understanding intangible impacts of any development and construction project on the |L2
environment during construction and post construction throughout its life cycle.
cO3 Understanding of Sustainability development methodology and various aspects critical |L2
to be planned for long-term sustainability and accommodate future developments and
changes along its life cycle.

cOo4 Understanding of disaster management aspects to plan and design resilient L4
infrastructure and construction.

Program Outcome of the SA Program

Sl. No. [|Particulars POs

1 Approach building design in context with city and site specific ecology aspects. PO1

2 Apply the knowledge of Vernacular architecture and passive design strategies and material [PO2
technologies from ancient wisdom.

3 Develop design skills in Energy and water Efficient Design and intelligent Buildings. PO3

4 Structure the research study, learning and incorporation of them in planning, design, PO4
reporting and implementation.

5 Use simulation tools for improving overall building performance during the master PO5
planning, architectural planning, design and design development process, MEP design and
development process.

6 IAppraise architectural design and assist for documentation for Green building certifications |PO6
and environmental clearances.

Mapping of COS and POS
PO1 PO2 PO3 PO4 PO5 PO6
co1 L M L H L H
CO2 L L M H M H
co3 L L M H L H
co4 H H M M L M




11I-SEMESTER

RESEARCH METHODOLOGY / THESIS PHASE |

Course Code 2MASA303 CIE Marks 50
Teaching Learning hours (L:T:S:SL) 14:28:28:80 SEE Marks 50
Total Hours of Teaching and Learning 150 hrs Total Marks 100
Credits 05 Exam Hours -

Course Learning objectives:

At the end of the course the student will be able to develop the research skills in a systematic manner which will impart
the ability to select appropriate research methodology, experimental design, follow professional ethics and academic
integrity, and develop written presentation skills.

Module-1

Research Methodology: Introduction, Meaning of Research, Objectives of Research, Motivation in Research, Types of
Research, Research Approaches, Significance of Research, Research Methods versus Methodology, Research and Scientific
Method, Importance of Knowing How Research is Done, Research Process, Criteria of Good Research, and Problems
Encountered by Researchers in India.

Defining the Research Problem: Research Problem, Selecting the Problem, Necessity of Defining the Problem, Technique
Involved in Defining a Problem, An Illustration

Module-2

Reviewing the literature: Place of the literature review in research, Bringing clarity and focus to your research
problem, Improving research methodology, Broadening knowledge base in research area, Enabling contextual
findings, How to review the literature, searching the existing literature, reviewing the selected literature, Developing a
theoretical framework, Developing a conceptual framework, Writing about the literature reviewed.

Research Design: Meaning of Research Design, Need for Research Design, Features of a Good Design, Important
Concepts Relating to Research Design, Different Research Designs, Basic Principles of Experimental Designs, Important
Experimental Designs.

Module-3

Design of Sampling: Introduction, Sample Design, Sampling and Non-sampling Errors, Sample Survey versus Census
Survey, Types of Sampling Designs.

Measurement and Scaling: Qualitative and Quantitative Data, Classifications of Measurement Scales, Goodness of
Measurement Scales, Sources of Error in Measurement Tools, Scaling, Scale Classification Bases, Scaling Techniques,
Multidimensional Scaling, Deciding the Scale.

Data Collection: Experimental and Surveys, Collection of Primary Data, Collection of Secondary Data, Selection of
Appropriate Method for Data Collection, Case Study Method

Module-4

Testing of Hypotheses: Hypothesis, Basic Concepts Concerning Testing of Hypotheses, Testing of Hypothesis, Test
Statistics and Critical Region, Critical Value and Decision Rule, Procedure for Hypothesis Testing, Hypothesis Testing for
Mean, Proportion, Variance, for Difference of Two Mean, for Difference of Two Proportions, for Difference of Two
Variances, P-Value approach, Power of Test, Limitations of the Tests of Hypothesis.

Chi-square Test: Test of Difference of more than Two Proportions, Test of Independence of Attributes, Test of
Goodness of Fit, Cautions in Using Chi Square Tests.

Module-5

Interpretation and Report Writing: Meaning of Interpretation, Technique of Interpretation, Precaution in
Interpretation, Significance of Report Writing, Different Steps in Writing Report, Layout of the Research Report, Types
of Reports, Oral Presentation, Mechanics of Writing a Research Report, Precautions for Writing Research Reports.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 50% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% in the sum total of the CIE (Continuous Internal Evaluation) and
SEE (Semester End Examination) taken together.




Continuous Internal Evaluation:

The CIE marks awarded for PCC (Professional Core Course),shall be based on the progress of the student throughout the

semester, presentation skills in seminars and submission of the report.

Viva voce Examination:

The student needs to submit his/her report done throughout the semester, including the data collection for the

Viva examination, at least one day prior to the Viva examination to the PG course coordinator/HOD.

The exam shall be conducted as a panel jury exam which shall be minimum of 20 mins/student, where the

student shall present the works in form of sheets.

Suggested Learning Resources:

Books

Research Methodology: Methods and Techniques, C.R. Kothari, GauravGarg,New Age International,4th Edition,

2018.

Research Methodology a step-by-step guide for beginners. (For the topic Reviewing the literature under module

2), Ranjitkumar, SAGE Publications,3rd Edition, 2011.
Research Methods: the concise knowledge base, Trochim, Atomic Dog Publishing, 2005.

Conducting Research Literature Reviews: From the Internet to Paper, Fink A, Sage Publications, 2009

Course Outcomes
At the end of the course the student will be able to:

Sl. No. |Particulars Blooms Level

co1 Prepare an extensive literature study and data collection from the field and L3
presentation
in the form of drawings, relevant details/codes, schematic charts, reports and

hotographs

CO2 Develop a hypothesis to be tested through the research methodology designed for the |3
purpose with innovative insight on specific issues thereby undertaking academic
research independently.

CO3 Experiment with research processes. L4

co4 Propose areas for further research and development L5

Program Outcome of the SA Program

Sl. No. |Particulars POs

1 IApproach building design in context with city and site specific ecology aspects. PO1

2 Apply the knowledge of Vernacular architecture and passive design strategies and material |PO2
technologies from ancient wisdom.

Develop design skills in Energy and water Efficient Design and intelligent Buildings. PO3

4 Structure the research study, learning and incorporation of them in planning, design, PO4
reporting and implementation.

5 Use simulation tools for improving overall building performance during the master PO5
planning, architectural planning, design and design development process, MEP design and
development process.

6 IAppraise architectural design and assist for documentation for Green building certifications |PO6
and environmental clearances.

Mapping of COS and POS
PO1 PO2 PO3 PO4 PO5 PO6
co1 M H L H L M
co2 M M L H H L
co3 M M H H M M
Co4 L H H H H M




11I-SEMESTER
SUSTAINABLE LANDSCAPE - ELECTIVE COURSE

Course Code 2MASA304A CIE Marks 100
Teaching Learning hours (L:T:S:SL) 14:14:0:32 SEE Marks -
Total Hours of Teaching and Learning 60 hrs Total Marks 100
Credits 02 Exam Hours -

Course Learning objectives:

The Course is designed as an elective with the focus on sustainable Landscape. Landscape design methods for water
efficiency and corresponding energy use reduction, Water efficient irrigation systems and automated controls for water
saving, Sustainable landscaping integrated with food production to achieve ZERO food miles, Urban planning and design
aspects of sustainable landscaping along with its importance for maintaining ecological balance and reduced heat island
effect.

Module-1

Principles of Sustainable Landscape Design: Role of landscape in sustainable architecture and urban design. Climate
responsive planting strategies in Indian contexts. Ecological balance, biodiversity enhancement, and resilience to climate
change. Understanding urban heat island effect and mitigation through landscape.

Module-2

\Water Efficiency and Energy Reduction in Landscapes: Water-sensitive landscape planning. Strategies for reducing
irrigation water demand through native and adaptive species selection. Relationship between water efficiency in
landscapes and reduced building energy use (e.g., cooling load reduction).

Module-3

Water-Efficient Irrigation Systems and Smart Controls: Drip irrigation, micro-sprinklers, and subsurface irrigation systems.
IAutomated irrigation controls: sensors, timers, and loT-based systems for water savings. Rainwater harvesting and
greywater reuse in landscaping.

Module-4

Productive Landscapes for Zero Food Miles: Integration of edible gardens, rooftop farming, and community agriculture in
urban areas. Permaculture and agroforestry principles. Food—energy—water nexus in sustainable landscapes.

Module-5

Urban Planning and Sustainable Landscape Integration: Landscape integration in master planning and urban public spaces.
Green infrastructure: green belts, parks, bioswales, and green corridors. Landscape-based strategies for reducing heat
island effect in Indian cities. Case studies from Indian and global sustainable urban landscapes.

Suggested Learning Resources:
e Sustainable Landscape Construction: A Guide to Green Building Outdoors —J. William Thompson & Kim Sorvig
e Design with Nature — lan McHarg
e Centre for Science and Environment (CSE) — Water Sensitive Urban Design Manuals
e IGBC, GRIHA, and LEED guidelines for sustainable landscapes




1II-SEMESTER

ENERGY AUDITING - ELECTIVE COURSE

Course Code 2MASA304B CIE Marks 100
Teaching Learning hours (L:T:S:SL) 14:14:0:32 SEE Marks -
Total Hours of Teaching and Learning 60 hrs Total Marks 100
Credits 02 Exam Hours -

Course Learning objectives:

This course equips students with the knowledge and skills to conduct professional energy audits, focusing on built
environments and campus-scale systems in the Indian context. Students will learn to evaluate energy performance,
identify conservation opportunities, integrate renewable energy strategies, and align recommendations with ECBC, I1ISO
50001, and other applicable standards.

Module-1

Fundamentals of Energy Auditing: Scope, objectives, and types of energy audits (walk-through, detailed, investment-
grade). Regulatory frameworks: ECBC 2017, ISO 50001, BEE Guidelines. Role of energy auditing in sustainable architecture
and climate action. Benchmarking and Key Performance Indicators (KPIs).

Module-2

Data Collection & Measurement Tools: Inventory of energy-consuming systems: HVAC, lighting, plug loads, motors,
pumps. Instruments & techniques: lux meters, anemometers, clamp meters, thermal imaging, ultrasonic flow meters.
Data logging, trend analysis, and seasonal variations. Safety protocols during field audits.

Module-3

Building Envelope & System Performance Analysis: Envelope heat gain/loss calculations. HVAC efficiency evaluation and
load profiling. Lighting system performance and daylight integration. Water—energy nexus: water pumping, treatment, and
distribution efficiency.

Module-4

Identifying Energy Conservation Measures (ECMs): Low-cost / no-cost measures vs. capital-intensive retrofits. Renewable
energy integration: solar PV, solar thermal, wind, biomass. Automation & control systems for demand management.
Lifecycle cost analysis (LCCA) and payback calculation.

Module-5

Audit Reporting, Simulation & Case Studies: Structure and content of an energy audit report. Use of simulation software:
DesignBuilder, eQuest, RETScreen. Indian and global case studies of successful energy audits and retrofits. Campus-scale]
and district-level audit approaches.

Suggested Learning Resources:
e Turner, W. C,, Doty, S. and Truner, W. C., Energy Management Hand book, 7th edition, Fairmont Press, 2009.
e De, B. K., Energy Management audit & Conservation, 2nd Edition, Vrinda Publication, 2010.
e Energy Management Handbook — W.C. Turner (John Wiley and Sons, A Wiley (Interscience publication).
e Industrial Energy Management and Utilisation -L.C. Witte, P.S. Schmidt, D.R. Brown (Hemisphere Publication,
Washington, 1988)
e Industrial Energy Conservation Manuals, MIT Press, Mass, 1982
e Energy Conservation guide book Patrick/Patrick/Fardo (Prentice hall1993)




11I-SEMESTER

INTELLIGENT BUILDINGS - ELECTIVE COURSE

Course Code 2MASA304C CIE Marks 100
Teaching Learning hours (L:T:S:SL) 14:14:0:32 SEE Marks -
Total Hours of Teaching and Learning 60 hrs Total Marks 100
Credits 02 Exam Hours -

Course Learning objectives:

The Course aims to bring Architects in coherence with integration of electro mechanical systems with a creative aspect to
it. Enhances the capability of an architect to think of energy efficiency in projects which is not restrictive to Built forms,
but still within the international standards definitions. Biophilic and Biomimetic design can also be explored.

Module-1

Intelligent Buildings: The Creative—Technical Spectrum: Definitions and evolution of Intelligent Buildings. International
standards & performance benchmarks (IB definition by CIBSE, ISO). The architect’s role in merging design creativity with
electromechanical integration.

Module-2

Electromechanical Systems for Energy Efficiency: Building Management Systems (BMS) and Building Automation
Systems (BAS). Integration of HVAC, lighting, water management, and security systems. loT-enabled monitoring and
adaptive controls.Demand-side energy optimization and renewable integration (solar PV, wind, hybrid).

Module-3

Beyond the Built Form: Site & Environmental Integration: Smart infrastructure beyond buildings: intelligent landscapes,
outdoor lighting, and microclimate control. Passive—active system synergy in master planning. Energy-efficient public
spaces and urban furniture with embedded smart technologies.

Module-4

Biophilic & Biomimetic Approaches in Intelligent Buildings: Principles of biophilic design and their integration with
intelligent systems. Biomimetic strategies for facade design, ventilation, and daylight optimization. Case references: natural
systems inspiring control algorithms, material choice, and form.

Suggested Learning Resources:
e Clements-Croome, D.J. — Intelligent Buildings: An Introduction
e Wong, J.K.W. & Wang, S.W. — Intelligent Building Systems
e ISHRAE Handbook on HVAC & Controls.
e Kellert, S.R. — Biophilic Design: The Theory, Science and Practice of Bringing Buildings to Life.

— — — END OF SEMESTER — — —




