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FYMTech in Environmental Engineering, Semester-I

Syllabus Structure

Course Code Course

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

ENE2409L01 Environmental Impact
Assessment 3 1 0 4

CCE 50 40
40 - -

ESE 50 40

ENE2409L02
Physio-Chemical Methods for
Water and Wastewater
Treatment

3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2409L03 Environmental Sanitation 3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2409L04 Program Elective Course 1 3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2409P01 Laboratory Practice I 0 0 4 2
CCE - - - 50 40

ESE - - - 50 40

RMD24O9L01 ResearchMethodology 3 0 0 3
CCE 50 40

40 - -
ESE 50 40

ENE2409P02 Research Seminar 0 0 2 1 CCE
- -

100 40

NCC2409L01 Non Credit Course 1 2 0 0 0 CCE 100 40 Pass/Fail

Total 17 4 6 22

Hrs

Theory 21

Practical/Lab 06

Total 27

PROGRAM ELECTIVE COURSE-1

ENE2409L04 Engineering Biotechnology and Design of
Environmental Structures

ENE2409L05 Air and Water QualityModeling
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NON-CREDIT COURSE-1

NCC2409L01-A Disaster Management

NCC2409L01-B Value Education

NCC2409L01-C Constitution of India and Indian
Knowledge System
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Category: Program Core Course

Course Code: ENE2409L01 Course Title: Environmental Impact Assessment

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites:Knowledge of subjects Environmental studies, Ecology and remote sensing,
Fundamentals of Air pollution
Course Objectives:
To provide a basic understanding of the EIA process as it is used for research, planning, project
or program evaluation, monitoring, and regulatory enforcement
To introduce students to the legal, economic, social, administrative and technical process of
preparing and/or evaluating environmental affects documents.
To provide experience and training in environmental planning and related professions.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Evaluate the Environment Impact Assessment.
CO2 Choose methods of Environmental Impact Assessment.
CO3 Predict and analyse the assessment of impact for air and noise environment.
CO4 Predict and apply the knowledge of assessment of impact of water and soil

environment for its mitigation.
CO5 Assess the impact of cultural and socioeconomic activities.

Syllabus

Unit I Evolution of EIA 8 hrs
Introduction, Stages Of EIA, Origin of EIA, Establishments of Procedure: Legislative Option,
Project Screening for EIA, Methods, Projects thresholds, Sensitive area criteria Matrices.
Scope studies for Environmental Impact Studies (EIS). Preparation for EIS Planning, Public
Participation and Review of EIS. Categorization of Industries for seeking environmental
clearance from concerned authorities, procedure for environmental clearance, procedure for
conducting environmental impact assessment report, Rapid and Comprehensive EIA.
Unit II Methods for impact assessment: 8 hrs
Background information, interaction matrix methodologies, network methodologies,
environmental setting, environmental impact assessment methodology, documentation and
selection process, environmental indices and indicators for describing affected environment,
Life cycle assessment.

Unit III Prediction and assessment of impact for air and noise
environment:

8 hrs
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Basic information of air quality, identification of type and quantity of air pollutant, existing air
quality and air quality standards, impact prediction and assessment, mitigation. Basic
information of noise, existing noise levels and standards, prediction of noise levels and
assessment of impact, mitigations.

Unit IV Prediction and assessment of impact for water and soil
environment:

8 hrs

Basic information of water quality (Surface water and ground water), water quality standards,
identification of impact, prediction of impact and assessment, mitigations. Background
information of soil environment, soil and ground water standards, prediction and assessment
of impact for ground water and soil, mitigations. Latest EIA notification by Ministry of
Environment and Forest (Govt. of India): Provisions in the EIA notification, Procedure for
public hearing, post environmental monitoring, Procedure for obtaining Environmental
clearance for construction projects.
Unit V Prediction and assessment of impact on cultural and

socioeconomic environment:
7 hrs

Basic information on cultural resources, rules and regulations for cultural resources like
archaeological, historical structures, Cultural system, prediction and assessment of impact,
Mitigations. Basic information of socioeconomic environment, description of existing
socioeconomic environment, prediction and assessment of impact, mitigation, resettlement and
rehabilitation. general structure of EIA document, Environmental management plan, post
environmental monitoring.
Tutorial on :-

1) Evolution of EIA
2) Methods for impact assessment
3) Prediction and assessment of impact for air and noise environment
4) Prediction and assessment of impact for water and soil environment
5) Prediction and assessment of impact on cultural and socioeconomic environment
6) Industrial environmental management

Reference Books
1. Canter R.L., Environmental Impact Assessment, Mc Graw Hill International Edition, 1997.
2. John G. Rau and David C. Wooten (Ed), Environmental Impact Analysis Handbook,
McGraw Hill Book Company.
3. Peter Watten (Eds.) - `Environmental Impact Assessment Theory and Practice', Unwin
Hyman, London ( 1988).
4. Environmental Impact Assesment By R.RBarthwal ( NewAge Intenational Publishers)
5. Environmental Impact Assesment ByAbbasi
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Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 2 2 2 2

CO2 1 2 2 2 2 2

CO3 1 2 2 2 2 2

CO4 1 2 2 2 2 2

CO5 1 2 2 2 2 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Core Course

Course Code: ENE2409L02 Course Title: Physio-ChemicalMethods forWater and
Wastewater Treatment

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites:Knowledge of basic Chemistry, BasicMathematics, UG Environmental
Engineering, Manufacturing Processes of Industry.
Course Objectives:
To introduce the concept of water quality.
To understand the various physio-chemical unit processes and operations as applied to water
and wastewater systems.
To provide a hands on experience in environmental quality monitoring of Water and
wastewater systems
Course Outcomes: After successful completion of the course the student will be able to
CO1 Apply the knowledge of process dynamics, reaction and rectors in water and wastewater

treatment
CO2 Design aeration, clarri-floculator and sedimentation tank of water and wastewater

treatment plant
CO3 Design filtration unit of water treatment plant and determine requirement of disinfectant

quantity.
CO4 Design attached and suspended growth system of biological treatment process
CO5 Design different water treatment units of anaerobic digestion.

Syllabus

Unit I Process Dynamics, Reactions and Reactors: 8 hrs
Reactors Used for the Treatment of Wastewater, Mass transport processes, The Mass-Balance
Principle, Reactions kinetics and reaction rates, Configurations of ideal and non-ideal reactors,
Principle of ideal reactor design, Completely mixed batch reactors, Completely mixed flow
reactors, Determination of rate parameters in CMF reactors, Plug Flow Reactors. Chemical
Oxidation: Limitation of Oxidative Processes and Oxidizing agents in Water and Wastewater
Treatment, Principle and Theories of Chemical Oxidation, Concept and definition,
Thermodynamic and kinetic consideration, Role of pH in Chemical Oxidation, Balancing
Redox reaction

Unit II Gas Transfer, Coagulation, Flocculation & settling: 8 hrs
Concept and design of aeration and gas transfer. Coagulation Process, Stability of colloids,
Repulsive and Attractive Potentials, destabilization of Colloids, Transport of colloidal
particles, Ortho kinetic and Peri kinetic flocculation, Destabilization inWater andWastewater
Treatment byAl (III) and Fe (III). Synthetic Organic polymers, Activated Silica, Selection of
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a coagulant, Sedimentation Processes, Zone Settling, Compression, Sedimentation tank
design for water and wastewater, Design of tube settlers. Miscellaneous methods: Ion
Exchange: Exchange processes, Exchange Materials, Synthetic Exchange resins, Exchange
reaction, Equilibrium, Exchange Isotherm.
Unit III Filtration: 8 hrs
Filtration process; Principle Mechanisms of filtration, Filter Hydraulics backwash
hydraulics, Rate control Patterns and Methods, Head loss patterns at Constant Rate, Slow
sand and Rapid sand Filtration and their performances, Design of Gravity filters, Design and
Operating variables for deep Granular Filters: Filter media, Fluidization and bed expansion in
Backwashing, Under drainage systems with design, operational problems.
Disinfection: History and modes of disinfection, rates of disinfection, disinfection
concentration Factors affecting disinfection such as temperature, pH and organic matter,
Chemical Disinfectants – chlorine and Chlorine derivatives; Non Chemical Methods for
Disinfection: Ozonation ; UV radiation.
Unit IV Wastewater treatment : 8 hrs
Introduction to conventional wastewater treatment systems including design. Activated
Sludge Process & its modifications, Trickling Filter & its modifications. Introduction to
Package, compact, mobile sewage treatment plants, , Low cost wastewater treatment methods.
Adsorption processes: types of adsorption, factors influencing, adsorption equilibrium and
development of adsorption isotherms, activated carbon adsorption kinetics, analysis and
design of Granular Activated carbon columns, Concept of Break Through Index and PAC
Contactors
Unit V Theory &Design of different units : 7 hrs
Theory & Design of Anaerobic Digestion (Low & High Rate), Theory of Sludge Dewatering
(sludge drying beds & mechanical methods), Theory & Design of Up-flow Anaerobic Sludge
Blanket Reactor (UASB), Sludge Disposal Methods. Reverse Osmosis: Osmosis and Osmotic
Pressure, Water and Solute Diffusion, Properties of Cellulose Acetate Membranes, Feed
temperature and pH, Solute rejection, System Design, Pre-treatment and Flux Maintenance,
Application.

Tutorial on :-
1) Process Dynamics, Reactions and Reactors
2) Gas Transfer, Coagulation, Flocculation & settling
3) Filtration
4) Wastewater treatment
5) Theory & Design of different units
6) Oxidation, Reserve Osmosis, Adsorption Processes

Reference Books
1.Weber,W.J., Physicochemical processes for water quality control, JohnWiley and sons,
Newyork, 1983.
2. Peavy, H.S., Rowe, D.R. and Tchobanoglous, G. Environmental Engineering, McGraw
Hills, New York 1985.
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3. Metcalf and Eddy, Wastewater Engineering, Treatment and Reuse, Tata
McGraw-Hill Publication, New Delhi, 2003.
4. Water &WasteWater Engineering by Fair and Gayer. C.A. Sastry, Water Treatment
Plants, Narosa Publishing House, Bombay, 1996.
5. CPHEEOManual (Water &Wastewater)

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 1 2 1 1

CO2 1 2 2 2 2 2

CO3 2 1 2 2 1 2

CO4 1 2 1 2 2 2

CO5 2 1 2 1 2 1

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Core Course

Course Code: ENE2409L03 Course Title: Environmental Sanitation

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge of environment, basic knowledge of UG environmental
engineering subject etc.
Course Objectives:
To develop a conceptual understanding on key issues related to environment and sanitation
To orient and sensitize the students on the prevailing Industrial sanitation and Hygiene
practices.
To introduce the students to the existing programs and policies in the country.
Course Outcomes: After successful completion of the course the student will be able to
CO1 Appraise communicable diseases.
CO2 Investigate different insects and rodent control techniques.
CO3 Analyse Industrial sanitation and hygiene conditions.
CO4 Synthesize rural sanitation conditions of commercial and non-commercial buildings.
CO5 Design storage tanks and water supply units for buildings.

Syllabus

Unit I Epidemiology: 8 hrs
Communicable diseases, Micro-organisms, Methods of communication,
Diseases communicated by discharges of intestines, nose and throat, other communicable
Diseases and their control. Traps, Gully Traps, Intercepting Traps or Interceptors. Sanitary
Fittings—Water Closets. Flushing Cistern: Wash Basin or Lavatory Basin, Sink, Urinals. The
Plumbing System of Drainage—Single Stack System, , One-Pipe System.
Unit II Insects and Rodent Control: 8 hrs
Mosquitoes, life cycles, factors of diseases control methods –
natural and chemical, Fly control methods and prevention of fly breeding, Rodents and public
health, plague control methods, engineering and bio-control methods, disinfectants (Phenols,
Lime, Chlorine, Ammonium compounds), Insecticides (DDT, BHC).
Unit III Industrial sanitation and Hygiene: 8 hrs
Industrial sanitation: Schools, Public Buildings, Hospitals, Eating establishments,
Swimming pools – Study of factors like Light, Heat, Ventilation, Plumbing fixtures,
Cleanliness, maintenance, and comfort.
Industrial Hygiene: Occupational Hazards, Industrial poisons, Dust, Noise, Heat,
Compressed air, Vibrations and shocks- Industrial plant sanitation.
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Unit IV Rural Sanitation: 8 hrs
Rural areas, Population habits and environmental conditions, problems of
Water supply and sanitation aspects, low cost excreta disposal systems.
Rural sanitation improvement schemes. Case studies on sanitation. Emergency Sanitation
Practices during Natural calamity. Indian policies and programs for rural sanitation.
Unit V Water supply in buildings: 7 hrs
Plumbing terminology. Definitions,Water supply in building.
The water connection, The water storage, Storage tanks-domestic storage tanks, Flushing
Storage Tanks. Principles Governing Design of Water supply in buildings, Lay out.
Estimating Requirements, Design of Water pipes. Choice of System, Principles governing
Design of Building Drainage, Layout. Quantity of Flow. Pipes for Drainage, Drainage design
of high-rise buildings
Tutorial on:-

1) Epidemiology
2) Insects and Rodent Control
3) Industrial sanitation and Hygiene
4) Rural Sanitation
5) Water supply in buildings
6) Building Drainage

Reference Books
1. Victor Ehalers & Earnest W Steel, Municipal and Rural sanitation.
2. Bhatia H. S., Environmental Pollution and Control, Galgotia Publication Pvt. Ltd., New
Delhi.

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question
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CO-PO Mapping

3: High, 2: Moderate, 1: Low, 0/-: No Mapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 2 1 2 2 2 2

CO2 1 2 1 2 2 2

CO3 2 1 2 1 1 2

CO4 2 2 2 2 2 1

CO5 1 2 2 1 2 1
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Category: Program Elective Course 1

Course Code: ENE2409L04 Course Title: Environmental Biotechnology and Design
of Environmental Structures

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites:Basic knowledge about biology, Biotechnology ,Environmental Engineering
etc.
Course Objectives:

To have the recent knowledge of bio-techniques on environment
To have the knowledge of design and application capabilities

Course Outcomes: After successful completion of the course the student will be able to
CO1 Apply the knowledge of Biotechnology in Environmental Management.
CO2 Analyse and apply DNA technology in the treatment of water and wastewater.
CO3 Design biological treatment processing units.
CO4 Analyse and design of elevated service reservoir.
CO5 Design water-retaining structures.

Syllabus

Unit I Environmental Biotechnology : 8 hrs
Environmental Biotechnology - Principles and concepts - scope and importance, usefulness
to mankind. Biotechnological remedies for environmental pollution - decontamination of
groundwater – Bioremediation - Production of proteins – bio fertilizers - Physical, chemical
and microbiological factors of composting – health risk – pathogens – odour management
Genetic engineering structure of DNA, RNA, Replication of DNA, genetic code,
Transcription, Protein synthesis, Biotechnological remedies for environmental pollution,
Decontamination of groundwater – bioremediation. Microbial cell/enzyme technology –
adapted microorganisms – biological removal of nutrients – algal biotechnology– extra
Cellular polymers - Biogas technology.
Unit II Concept of DNA technology : 8 hrs
Concept of DNA technology – expression vectors – cloning of DNA – mutation –
construction of microbial strains - radioactive probes - protoplast fusion technology –
Applications. Environmental effects and ethics of microbial technology – genetically
engineered organisms- Microbial containment-Risk assessment.
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Unit III Microbiology of waste water treatment : 8 hrs
Microbiology of wastewater treatment. a) Aerobic processes: Activated sludge, oxidation
Ditches, trickling filters, towers, rotating discs, rotating drums, oxidation ponds. b) Anaerobic
Processes: Anaerobic digestion, anaerobic filters, Up flow anaerobic sludge blanket reactor.
bio fertilizers , Physical, chemical and microbiological factors of composting
Unit IV Elevated Service Reservoirs : 8 hrs
Structural Design of Elevated Service Reservoirs: Rectangular, Circular type. Design of
Staging for wind and earthquake forces, container with flat base and domed bottom.
Membrane analysis, Effect of Joint reactions due to continuity. Structural design of various
components of WTP & STP (Underground / partially below & Above ground).
Unit V Structural design of water retaining structures : 7 hrs
Structural design of water retaining structures like Primary Clarifier (Circular & Rectangular)
for WTP & STP; Biological Reactors (Circular & Rectangular) for STP for worst load
conditions; Design considerations including loads such as traffic load, backfill load, live load
etc. For appurtenances like man-holes, concrete bedding and thrust blocks for sewers,
rising mains etc.
Tutorial on:-

1) Environmental Biotechnology
2) Concept of DNA technology
3) Microbiology of waste water treatment
4) Elevated Service Reservoirs
5) Structural design of water retaining structures
6) Structural Design of various components of WTP& STP

Reference Books
1. T.Y. Lin &Ned H. Burns – Design of Prestressed Con crete Structures, John
Wiley Publication
2. N. Krishna Raju – Prestressed Concrete, Tata McGraw Hill Publication Co
3. Edward Nawy – Prestressed Concrete – A Fundamental Approach, Prectice Hall
International
4. B.C. Punmia, Ashok K. Jain, Arun K. Jain – Reinforc ed Concrete Structures Vol.
II, Laxmi
5. Publications, New Delhi
6. N.C. Sinha, S.K. Roy – Fundamentals of Reinforced C oncrete, S. Chand & Co.
Ltd, New Delhi.
7. P.C. Varghese – Advanced Reinforced Concrete Design , Prentice Hall of India
Pvt. Ltd., New Delhi
8. IS: 456: Indian Standard code of practice for plain and reinforced concrete, Bureau of
Indian Standards, New Delhi.
9. IS: 1343: Indian Standard code of practice for Prestressed concrete, Bureau of Indian
Standards, New Delhi.
10. IS: 1893: Indian Standard Code of practice for criteria for Earthquake resistant design
of structures, Bureau of Indian Standards, New Delhi.
11. IS: 3370-Indian Standard code of practice for concrete structures for storage of liquids,
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Bureau of Indian Standards, New Delhi.

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 1 2 1 1 1

CO2 1 1 2 2 1 1

CO3 1 2 1 2 2 2

CO4 1 2 1 2 2 2

CO5 1 2 2 2 2 1

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Elective Course 1

Course Code: ENE2409L05 Course Title:Water andAir Quality Modeling

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge of air pollution, Water supply engineering, Environmental
Engineering etc.
Course Objectives:
To educate the students on fundamentals of air and water qualitymodeling.
To explore the applications in simulating the pollutant fate and transport problems in different
water bodies.
CO1 Identify different transport phenomena to understand the characteristics of model.
CO2 Compute the waste load allocation.
CO3 Compute water quality index.
CO4 Assess the concentration of pollutant at different receptor locations using plume

dispersion modeling.
CO5 Use different air pollution models.

Syllabus

Unit I Modelling Concepts : 8 hrs
Casual and statistical models-Characteristics- Steps in model development - Importance of
model building.- conservation of mass and mass balance – calibration and verification of
models; Transport phenomena – Advection, diffusion, dispersion, simple transport models;
chemical reaction kinetics – Law of mass action, Rate constants, reaction order, types of
reactions, equilibrium principles.

Unit II Water Quality Modelling 8 hrs
Water Quality Modelling: Water quality models – Historical development – Mass balance
equation – Streeter - Phelps Equation – Modification to Streeter – Phelps Equation – Waste
load allocations – Dissolved oxygen in Rivers and estuaries; Gaussian plume derivative-
modification of Gaussian plume equation- long term average multiple cell model –
receptor oriented and source oriented air pollution models- model performance, accuracy
and utilization.
Unit III Water Quality Models 8 hrs
Surface and subsurface water quality models, Lake Water Quality Models: Models for
Nitrogen, Bacteria, Phosphate and toxicants - Ground Water Quality Modelling -
Contaminant solute transport equation, Numerical methods.
Water Quality Index: Categories of water quality index. Determination of water quality
index (WQI): Industrial and municipal effluent index, ambient water quality index,
combined water quality index and Delphi method.
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Unit IV Transport of Air Pollutants : 8 hrs
Chemistry of air Pollutants - Atmospheric reactions, sinks for air pollution –Transport of air
Pollutants – Meteorological settling for dispersal of air pollutants vertical structure of
temperature and stability, atmosphere, transport and diffusion of stack emission –
atmospheric characteristics significant to transport and diffusion of stack emission – stack
plume characteristics.

Unit V Air Pollution Modelling : 7 hrs
Types of modelling technique, modelling for non-reactive pollutants, single source, short
term impact, multiple sources and area sources, fixed box models- diffusion models – Air
quality index: categories of air quality index,
determination of air quality index (AQI): National AQI, Extreme value indices, Regional
indices.
Tutorial on:-

1) Modelling Concepts
2) Water QualityModeling
3) Water QualityModels
4) Transport of Air Pollutants
5) Air Pollution Modeling
6) Gaussian Equation

Reference Books
1. Thomann and Muller, Principles of surface water qualitymodelling and control
2. Chapra, Surface water quality modelling
3. Steven C. Chapra, Surface Water QualityModelling, TataMcGraw-Hill Companies, Inc.,
New Delhi, 1997.
4. J.L. Schnoor, Environmental Modelling Fate and Transport of Pollutants inWater,Air and
Soil, 4.John Wiley & Sons Inc., New York, 1996.
5. E.V. Thomson, Principles of Surface Water Quality Modelling and Control, Happer and
Row Publishers New York, 1987.
6. M.D. Palmer,Water QualityModelling, theWorld BankWashington DC.

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question
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CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 2 2 2 2

CO2 2 2 1 2 2 2

CO3 1 1 2 2 2 1

CO4 1 1 2 2 2 2

CO5 1 2 1 1 2 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Laboratory Course

Course Code: ENE2409P01 Course Title: Lab Practices-I

The term work will consist of a journal giving details of the following with analysis from Industrial
wastewater (min 08 experiments)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max
Min
for
Pass

Max Min
forPass

0 0 4 2 CCE -- -- 50 40 400 0 52 Total: 52 ESE -- -- 50 40

Prerequisites: Basic knowledge of environmental engineering lab, environmental
engineering, basic chemistry, mathematics etc.
Course Objectives:

To provide hands-on performance to investigate the quality water, ambient air, noise levels,
stack emissions and MSW.
To offer information to investigate environmental condition.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Interpret result of water and wastewater by analyzing the sample.

CO2 Apply test result in design and efficiently working of water and wastewater treatment
plant

CO3 Interpret experimental results for the valid conclusion for research work.

Syllabus

1) Studyon Sampling and preparation of standard solutions and preservation of samples.
2) Determination of Optimum Dose of Coagulant by Jar Test
3) Determination of Available Chlorine in Bleaching Powder Determination of Residual

Chlorine & Chlorine Demand
4) Chemical analysis for the following from Domestic wastewater. (a) Dissolved oxygen.

(b) Chemical oxygen Demand (c) Biochemical oxygen demand
5) Nutrient Analysis from sewage and Industrial Wastewater using UV-Visible

Spectrophotometer (a) Total Nitrogen (b) Nitrogen ammonia (c) Nitrogen (Nitrate) (d)
Nitrogen (Nitrites) (e ) Phosphates Total & other forms

6) Following analysis from water andWastewater a) Sulphates b) Chlorides (c) Oil &Grease
(d) Phenols (e )Volatile acids &Alkalinity
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7) Microbiological techniques. 1 Microscopy, staining techniques. 2. Isolation and growth

of bacteria. 3. Microbiological quality of water - MPN andmembrane filtration technique
and E coli test.

8) Introduction to Soft Computing Techniques Study and application of software in – i)
Design ofWater Treatment plants ii) Sewage Treatment plant iii) Effluent treatment plant
and iv) Sewerage Systems. It is mandatory to have such software’s in the laboratory.

9) Introduction to software like EPANET, SEWERGEMS etc.-Solution to anyone industrial
practical problem by using software.

10)Site visit toWTP & STP (Min 01 each)
Tutorial on:-

1) Studyon Sampling and preparation of standard solutions and preservation of samples.
2) Determination of Optimum Dose of Coagulant by Jar Test
3) Determination of Available Chlorine in Bleaching Powder Determination of Residual

Chlorine & Chlorine Demand
4) Chemical analysis for the following from Domestic wastewater. (a) Dissolved

oxygen. (b) Chemical oxygen Demand (c) Biochemical oxygen demand
5) Nutrient Analysis from sewage and Industrial Wastewater using UV-Visible

Spectrophotometer (a) Total Nitrogen (b) Nitrogen ammonia (c) Nitrogen (Nitrate)
(d) Nitrogen (Nitrites) (e ) Phosphates Total & other forms

6) Following analysis from water andWastewater a) Sulphates, b) Chlorides (c) Oil &
Grease (d) Phenols (e )Volatile acids & Alkalinity

7) Microbiological techniques. 1Microscopy, staining techniques. 2. Isolation and
growth of bacteria. 3. Microbiological quality of water - MPN and membrane
filtration technique and E coli test.

8) Introduction to Soft Computing Techniques Study and application of software in – i)
Design of Water Treatment plants ii) Sewage Treatment plant iii) Effluent treatment
plant and iv) Sewerage Systems. It is mandatory to have such software in the
laboratory.

Rubrics for Continuous Evaluation

Component Level Laboratory Practice -I Total Passing Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty Lab Manual, Performance,
Quiz 1/Surprise Test 1/Oral
Exam,Quiz 2/Open Book
Test/Attendance /Case
Studies,Assignment,
Presentation, External Oral
Exam, TW

50 20 Refer CCE
Guideline

ESE Institute 50 20 External
Oral Exam
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CO-PO Mapping

3: High, 2: Moderate, 1: Low, 0/-: No Mapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 2 1 2 2 2 1

CO2 2 1 2 2 1 1

CO3 1 2 1 2 2 2
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Category: Core Course
M Tech in Environmental Engineering (PG)

Course Code: RMD24O9L01 Course Title: Research Methodology

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 0 0 3 CCE 50 40 40 -- --
39 0 0 Total: 39 ESE 50 40

Prerequisites: Basic understanding of statistics like central tendency, dispersions, Basic
computing skills likes Microsoft Excel, Data analysis, critical thinking skills like reasoning etc

Course Objectives: Purposes of Course are:

To Provide a comprehensive understanding of research methods, techniques, and their applications
in engineering and technology.

To Enable students to critically analyse and synthesize literature relevant to their research field.

To Equip students with the skills to design and conduct scientific research effectively using
appropriate methodologies.

To Instil ethical standards, promoting integrity accountability and responsibilities in conducting
and reporting research

Course Outcomes: After Successful completion of course units, students will

CO1Apply research process and methodologies relevant to engineering research effectively
facilitating foundation of research activities

CO2Develop ability to conduct a thorough literature review and find research gaps to critically
assesses existing literature, identify unexplored areas to contribute to innovative research

CO3Design and execute a research study using quantitative and qualitative research methods to
yield reliable and valid data ensuring robustness of research findings

CO4Analyse data using statistical tools and software, interpreting results accurately to make
informed decisions based on research results

CO5Author research findings and present in both written and oral formats effectively to both
scientific and lay audiences
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Syllabus
Unit I Basics of Research & Literature Review Techniques 13 hrs

Definition of research, research methodology, concepts and significance of research in engineering, research ethics
and responsibilities, case studies and real-life examples, Sources of Scientific literature, Methods for conducting
and organizing literature reviews, Tools for managing references and citations like Mendeley, case studies and real-
life examples

Unit II Research Design 07 hrs

Types of research design: Experimental, Correlational, Survey and Case Study, variables, sampling methods and
techniques, formulating experimental and observational strategies, case studies and real-life examples

Unit III Data Collection and Analysis 06 hrs

Techniques for collecting primary and secondary data, quantitative analysis, descriptive and inferential statistics,
qualitative analysis, content and thematic analysis, case studies and real-life examples

Unit IV Statistical Tools and Software in Research 07 hrs

Usage of Statistical software’s like Minitab, MATLAB/Scilab in data analysis and interpretations, visualizing data
and presenting statistical results in graphical, numerical format, case studies and real-life examples

Unit V Research Reporting and Presentation 06 hrs

Structure and components of research reports and papers, Ethical considerations in publishing, Skills for effective
research presentation, case studies and real-life examples

Tutorials:

All activities should be published in LinkedIn or YouTube and record responses.

1) Write a brief essay on the importance of research in their field of engineering

2) Create a flowchart of the research process for a hypothetical study

3) Group discussion on recent engineering innovations driven by research

4) Analyze a case study on ethical dilemmas in research and propose solutions.

5) Create a literature review by using Mendeley as per APA citations and references

6) Choose a research question and propose a suitable research design

7) Outline experimental protocol for given research question

8) Analyze a dataset using Minitab/Scilab/MATLAB and interpret the results

9) Prepare a check sheet for selection of type of graphs and its effectiveness

10) Review and critique a research paper for ethical compliance
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References:

1. Kothari, C. R. (2019). Research methodology: Methods and techniques. New Age International.
2. Kumar, R. (2019). Research methodology: A step by step guide for beginners. Sage Publications.
3. Kothari, C. R., & Garg, G. (2019). Research methodology: Methods and techniques. New Age

International.
4. Chawla, D., & Sondhi, N. (2021). Research methodology: Concepts and cases. Vikas Publishing House.
5. Prasad, R. K. (2020). Research methodology. Kitab Mahal.
6. Tripathi, P. C. (2018). Research methodology in social science. Sarup & Sons.
7. Thomas, G. (2022). Research methodology and scientific writing. Springer.

Research Papers:

1. Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. In Journal
of Business Research (Vol. 104, pp. 333–339). Elsevier BV. https://doi.org/10.1016/j.jbusres.2019.07.039

2. Kolstoe, S. E., Durning, J., Yost, J., & Aleksandrova-Yankulovska, S. (2023). Ranking Research
Methodology by Risk — a cross-sectional study to determine the opinion of research ethics committee
members. In Systematic Reviews (Vol. 12, Issue 1). Springer Science and Business Media LLC.
https://doi.org/10.1186/s13643-023-02295-1

NPTEL/SWAYAM

1) Research Methodology - https://www.youtube.com/watch?v=E2gGF1rburw

2) Issues in hypothesis testing part 1- https://www.youtube.com/watch?v=p2M_0e5bxTA

3) Issues in hypothesis testing part 2 - https://www.youtube.com/watch?v=KSwM5qo_yoQ

Rubrics for Continuous Evaluation

Component Level Unit
1

Unit
2

Unit
3

Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive
Assessment
(CCE)

Faculty 10 10 10 10 10 50 Refer CCE

Guideline

End Semester
Examination

(ESE)

Institute 10 10 10 10 10 50 Each Unit Carry

10 marks

Question

https://doi.org/10.1016/j.jbusres.2019.07.039
https://doi.org/10.1186/s13643-023-02295-1
https://www.youtube.com/watch?v=E2gGF1rburw
https://www.youtube.com/watch?v=p2M_0e5bxTA
https://www.youtube.com/watch?v=KSwM5qo_yoQ
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CO-PO Mapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 2 3 2 2 3

CO2 3 2 2 3 3 3

CO3 3 2 3 2 3 3

CO4 3 2 2 3 3 3

CO5 2 3 3 3 3 3

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Research Course
Course Code: ENE2409P02 Course Title: Research Seminar

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%Marks

Max Min
for
Pass

Max
Min
forPass

0 0 2 1
CCE

---
---

50 40 40

0 0 26 Total: 26 50 40

Category: Engineering Course

A research seminar is an in-depth academic course designed to enhance student’s research skills and
knowledge in a specific field. It involves regular meetings where students present their research progress, engage in critical
discussions, and receive feedback from peers and instructors.

Prerequisites: Advances in Engineering & technology
Course Objectives:

1. To expose students to latest advancements in advanced engineering to address real
world challenges.

2. To foster skills in scientific communication and presentation through structured
research findings.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Analyse research findings and technological innovations in the advancement of

engineering field
CO2 Develop theoretical and practical knowledge to propose solutions to complex

engineering research problems

Syllabus
Task 1 Selection of broad research domain
Task 2 Literature Review
Task 3 Methodologies for research work
Task 4 Experimentation/Simulation/Numerical analysis/mathematical modelling
Task 5 Results & Discussion
Task 6 Summary
Prepare a research seminar report and present.
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References Books:
 Booth,W. C., Colomb, G. G.,Williams, J. M., Bizup, J., & FitzGerald, W. T. (2016). The craft

of research (4th ed.). University of Chicago Press.
 Capstone, R. H. (2015). Designing and teaching undergraduate capstone courses. Jossey-Bass
 Limonta, C. H., Corsi, M., & White, D. J. (2020). Effective scientific communication: The

other half of science. Oxford University Press.
Day, R. A., & Gastel, B. (2016). How to write and publish a scientific paper (8th ed.). Greenwood.

MTech in Environmental Engineering (PG)

Rubrics for Continuous Evaluation
Component Level Research Seminar Total Process

Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty To findings and technological
innovations in the advancement of
engineering field and prepare a report

50 Refer CCE

Guideline

ESE Institute Research Seminar Presentation 50 Oral

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 2 2 2 3 2 3

CO2 2 2 2 3 2 3
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Category: Non-Credit Course

Course Code: NCC2409L01-A Course Title: Disaster Management

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Minfor
Pass

2 0 0 0 CCE 100 40 - -
26 0 Total: 26

Category: Engineering Course
Prerequisites:
Basic Understanding of Geography and Environmental Science, Knowledge of emergency
protocols, first aid, and the roles of various agencies in disaster response and recovery,
Knowledge of Risk Assessment and Management.
Course Objective:

1. Understand disaster risk management.
2. Develop emergency response skills.
3. Enhance disaster resilience.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Learning and understanding the basic knowledge of Disaster Management concept

and different approaches to reduce the impact of disaster
CO2 Understand the types of disaster their origin causes and their management and the

disaster profile of India
CO3 Learning to apply the knowledge of technology for monitoring and management of

the disaster
CO4 Drill based learning of disaster management

Syllabus
Unit I Introduction on Disaster 7 hrs
Different Types of Disaster:
A) Natural Disaster :such as Flood , Cyclone, Earthquakes , Landslides etc
B) Man-madeDisaster:suchasFire,IndustrialPollution,NuclearDisaster,BiologicalDisasters,
Accidents(Air,Sea,Rail&Road),Structuralfailures(BuildingandBridge),War&Terrorismetc.
Causes, effects and practical examples for all disasters.
Unit II Mitigation and Management techniques of Disaster 7 hrs
Basic principles of disasters management and crisis management, Disaster Management cycle,
Scopes of and criteria of prevention and mitigation of disasters, Aspects of disaster response and
Recovery, Important criteria of relief Mechanism.
Unit III Geo-informatics in Disaster Management 6 hrs
Remote Sensing(RS), Geographical information system(GIS),Global Positioning Service(GPS),
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Indian Regional Navigation Satellite System(IRNSS):NavIC Indian Tsunami EarlyWarning System
(ITEWS)Use of ICT and mobile technology for Disaster management, Application of Drone.
Unit IV Disaster Management Act 6 hrs
DisasterManagementAct2005,Institutionalframework underDisasterManagementact2005Roleof
NationalDisasterManagementAuthority(NDMA)SearchandRescueOperations,(oneandtwo-person
method) Demonstration of Earthquake Evacuation Drill Demonstration of Fire Drill
Reference Books
Text Books
1. SavindraSingh,JeetendraSingh,Disastermanagement,PravalikaPublications,Allahabad,2016
2. Alexander David, Introduction in Confronting Catastrophe, Oxford University Press, 2000.
3. Kapur, Anu &others, Disasters in India Studies of grimreality, Rawat Publishers,Jaipur,2005.
4. Mukta Girdhar, Natural Disasters,Amy publication,Dariyaganj,NewDelhi,2019.
5. Dr.Mrinalini Pandey,DisasterManagement,WileyIndia Pvt. Ltd.
Reference Books
1. Andharia J. Vulnerability in Disaster Discourse, JTCDM, Tata Institute of Social Sciences
Working Paper No. 8, 2008.
2. Govt.ofIndia:DisasterManagementAct2005,GovernmentofIndia,NewDelhi
WebReferences
1. https://onlinecourses.swayam2.ac.in/cec19_hs20/preview
2. https://nptel.ac.in/courses/124107010
3. https://archive.nptel.ac.in/courses/105/104/105104183/

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Total Passing Process
Evaluation

Continuous
Comprehensive
Assessment
(CCE)

Faculty 25 25 25 25 100 40 Refer CCE

Guideline

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 3 1 2

CO2 3 3 2 3 2 3

CO3 3 1 2 2 3 3

CO4 3 3 3 2 2 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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Category: Non-Credit Course
Course Code: NCC2409L01-B Course Title: Value Education

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Minfor
Pass

2 0 0 0 CCE 100 40 - -
26 0 Total: 26

Category: Engineering Course

Prerequisites:
Basic Understanding of Ethical Principles, Awareness of Cultural and Social Norms
Course Objective:

1. Cultivate an understanding of ethical principles and values, promoting integrity, honesty, and
responsibility in personal and professional life.

2. Develop empathy and respect towards diverse perspectives, cultures, and beliefs, fostering
inclusive and compassionate attitudes.

3. Encourage critical thinking skills to evaluate moral dilemmas and make ethical decisions
aligned with personal values and societal well-being.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Understand the meaning of values and culture
CO2 Develop as social responsibility, Create a communal harmonious society and practice unity

in diversity
CO3 Identify the power of thoughts and words
CO4 Correlate the relationship between values and human rights

Syllabus

Unit I Introduction to Value Education 7 hrs
ValueEducation–Definition,Evolutionofvalueorientededucation,ConceptofHuman Values –
Family Values-Aesthetic Values–Ethical Values–Spiritual Values
Unit II Character Formation : Personal & Personality Development 7 hrs
Self-Discipline – Self-Confidence – Self-Initiative – Self-awareness –Empathy – Compassion –
Forgiveness – Honesty and Courage
Leadership qualities –Personality Development
Unit III The Power of Mind 6 hrs
Definition, Meaning, Scope of Yoga - Aims and objectives of Yoga - Yoga Education with modern
context - Different traditions and schools of Yoga - Yoga practices: Controlling Mind – Physical
Exercise –Meditation – Mudras – Yoga – – Asana
Concept of Mind in the Upanishads – Moralization of Desires – Neutralization of Anger – Five
Ways to Check Worry Habit and Eradication – Benefits of Blessings.
The Power of Mind –the Power of Positive Thinking
Unit IV Human Rights and Universal Values 6 hrs
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Concept of Human Rights – Classifications of Human Rights and Relevant Constitutional
Provisions: Right to Life, liberty and Dignity- Right to equality- Right against
exploitation- CulturalandEducationalRight-EconomicRights-PoliticalRights-SocialRights -
Human
Rights of Women and Children –Peace and harmony.
Reference Books
Text Books
1. Das,M.S.&Gupta,V.K,SocialValuesamongYoungadults:AchangingScenario,MD
Publications, New Delhi, 1995
2. Vivekananda,Swami,PersonalityDevelopment,AdvaitaAshrama,Kolkata,2008
3. R.C.Pradhan,LanguageandMindintheUpanishads,LanguageandMind:TheClassicalIndian
Perspective, ed. K. S. Prasad, Hyderabad Studies in Philosophy no. 5, Decent Books, New Delhi,
2008
4. Vincent Peale, Norman, Six Attitudes forWinners, Jaico Publishing House, Mumbai, 2009.
5. Dr.Mrinalini Pandey, Disaster Management, Wiley India Pvt. Ltd.
Reference Books
1. Andharia J. Vulnerability in Disaster Discourse ,JTCDM, Tata Institute of Social SciencesWorking
Paper No. 8, 2008.
2. Govt.ofIndia:DisasterManagementAct2005,GovernmentofIndia,NewDelhi
WebReferences
1. https://www.hzu.edu.in/bed/Basics-in-Education%20(NCERT).pdf
2. https://nptel.ac.in/content/storage2/courses/109101003/downloads/Lecture-6.pdf
3. 3. https://nptel.ac.in/content/storage2/courses/109104115/PDF/lec38.pdf

Rubrics for Continuous Evaluation
Component Level Unit 1 Unit 2 Unit 3 Unit 4 Total Passing Process

Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 25 25 25 25 100 40 Refer CCE

Guideline

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 3 1 2

CO2 3 3 2 3 2 3

CO3 3 1 2 2 3 3

CO4 3 3 3 2 2 2

3: High, 2: Moderate, 1: Low, 0: No Mapping

http://www.hzu.edu.in/bed/Basics-in-Education%20(NCERT).pdf
https://nptel.ac.in/content/storage2/courses/109101003/downloads/Lecture-6.pdf
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Category: Non- Credit Course

Course Code:NCC2409L01-C Course Title: Constitution of India and IndianKnowledge System

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Minfor
Pass

2 0 0 0
CCE 100 40 - -

26 0 Total: 26

Prerequisites:
Basic Understanding of Indian History. Basic concepts such as democracy, federalism, and the
separation of powers. Awareness of contemporary political and legal issues in India. Ability to read
and understand complex legal and political texts. Indian Knowledge System

Course Objective:
1. Explore the historical background and evolution of the Constitution of India, examining the

factors and events that influenced its development.
2. Comprehensive understanding of the structure, fundamental principles, and values enshrined

in the Constitution, including democracy, equality, secularism, and justice.
3. Evaluate the fundamental rights and duties of citizens, the structure and functions of central

and state governments, and the significance of key constitutional provisions and amendments
in shaping India's governance and society.

4. Understand the rich heritage of ancient India.
Course Outcomes: After successful completion of the course the student will be able to
CO1 Understand the historical context and the making of the Indian Constitution.
CO2 Analyze the Preamble, fundamental rights, duties, and directive principles.
CO3 Describe the structure and functions of the central and state governments and also Interpret

Key constitutional provisions and understand the amendment process.
CO4 Appreciate the significance of major constitutional bodies and landmark judgments

Syllabus

Unit I Introduction to the Constitution of India 07 hrs
Historical Background:Making of the Indian Constitution, Constituent Assembly, influencesfrom
other constitutions.
Preamble: Philosophy, objectives, and interpretation.
Salient Features: Federal structure, parliamentary system, separation of powers, fundamentalrights
and duties.
Unit II Fundamental Rights and Duties 07 hrs
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Fundamental Rights: Equality, Freedom, Protection from exploitation, Freedom of religion,Cultural
and educational rights, Constitutional remedies.
Directive Principles: Classification, significance, and relation with Fundamental Rights.
Fundamental Duties: Importance and implementation.
Unit III Structure andFunctions of Governments andConstitutional Provisions

andAmendments
06 hrs

Union Government: President, Prime Minister and Council of Ministers, Parliament. State
Government: Governor, Chief Minister and Council of Ministers, State Legislature.Judiciary:
Supreme Court, High Courts, Subordinate Courts.
Emergency Provisions: Types, implications.
Special Provisions: For states and regions, Scheduled and Tribal Areas.
Amendments: Procedure, major amendments, Basic Structure Doctrine.
Constitutional Bodies:Election Commission, CAG, UPSC, Finance Commission.
Unit IV Indian Knowledge System 06 hrs
IKS Domains: Vedanta, Vedic Literature, Science, Mathematics, Astronomy, Ayurveda, Yoga,
Ashtang Yoga, Indian Architecture and Town Planning, Indian Fine Arts, Indian Metallurgy,
Agriculture
Reference Books
1. Introduction to the Constitution of India, by D.D. Basu
2. Indian Polity, byM. Laxmikanth
3. Our Constitution, by Subhash Kashyap
Reference Books
1. Journals andArticles: Constitutional Law journals, law review articles.
WebReferences
Government of India, Ministry of Law and Justice, National Portal of India
https://iksindia.org/

Rubrics for Continuous Evaluation
Component Level Unit 1 Unit

2
Unit 3 Unit 4 Total Passing Process Evaluation

Continuous
Comprehensive
Assessment
(CCE)

Faculty 25 25 25 25 100 40 Refer CCE Guideline

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 3 1 2

CO2 3 3 2 3 2 3

CO3 3 1 2 2 3 3

CO4 3 3 3 2 2 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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FY MTech in Environmental Engineering, Semester-II
Syllabus Structure

Course Code Course

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

ENE2410L01 Air Pollution and Control 3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2410L02 SolidWaste and Hazardous
Waste Management 3 1 0 4

CCE 50 40
40 - -

ESE 50 40

ENE2410L03 Industrial Waste Management 3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2410L04 Program Elective Course 2 3 1 0 4
CCE 50 40

40 - -
ESE 50 40

ENE2410P01 Laboratory Practice II 0 0 4 2
CCE - - - 50 20

ESE - - - 50 20
ENE2410P02 Skill Development Course 0 0 4 2 CCE 50 40 - -

ENE2410P03 Industry based Mini Project 0 0 4 2 CCE - - 100 40

NCC2410L01 Non Credit Course 2 2 0 0 0 CCE 100 40 Pass/Fail

Total 14 4 12 22

Hrs

Theory 18

Practical/Lab 12

Total 30

PROGRAM ELECTIVE COURSE - 2

ENE2410L04 Agricultural Pollution Control Site Remediation
ENE2410L05 Environmental Audit and Green Building
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NON-CREDIT COURSE-2

NCC2410L01-A Stress Management by Yoga

NCC2410L01-B Personality Development through Life
Enlightenment Skill

NCC2410L01-C Intellectual Property Right
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Category: Program Core Course

Course Code: ENE2410L01 Course Title: Air Pollution and Control

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge of air pollution, Environmental Engineering.
Course Objectives:
To provide general understanding of qualityof air and to study the impact on human, materials,
properties and vegetation.
To study the fortune and transport of air pollutants and its measurement techniques.
To discuss the various types of air pollutant dispersion models.
Course Outcomes: After successful completion of the course the student will be able to
CO1 Classify and identify the sources of air pollutants and predict the effects of air pollutant

on human health and environment.
CO2 Apply and relate the significance of various air pollution dispersion models.
CO3 Design different particulate air pollution control units.
CO4 Design different gaseous pollution control units.
CO5 Analyze the air quality and relate with air pollution regulation.

Syllabus

Unit I Meteorology: 8 hrs
Introduction: Definition, Sources and classification of Air Pollutants, Photochemical smog,
Effects of air pollution on health, vegetation & materials, air quality, Global effects of air
pollution, Air Pollution Episodes.
Meteorology: The atmosphere, zones of atmosphere, scales of meteorology, meteorological
parameters, Heat, Wind, Pressure, Moisture and humidity, Rainfall and precipitation,
Temperature lapse rate, Maximum mixing depth (MMD), Plume behavior, Effect of
topography on pollutant dispersion, effect of air pollutants on meteorology, Air pollution
modeling, Minimum stack height as per CPCB norms.
Unit II Modeling of Dispersion of Air Pollutants: 8 hrs
Dispersion of Air pollutants. Theories on modeling of Air pollutants. Gaussian model etc.
Equations of the estimation of pollutant concentrations. PlumeRise – Equations for estimation.
Effective stack height and mixing depths. Odor pollution: Theory of Odor, Sources of Odor,
Measurement of Odor, Odor control method.
Unit III Particulate Pollution Control Methods: 8 hrs
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Dilution, Source control, Control by using equipment such as Settling chambers, Cyclones,
Fabric Filters, Electrostatic precipitators Wet Scrubbers/Wet Collectors, design and principle
of these air pollution control units. Indoor Air Pollution: Causes of air pollution, Sources and
effects of indoor air pollutants, changes in indoor air quality, Control of indoor air pollutants,
air-cleaning systems, and Cigarette smoke.
Unit IV Gaseous pollution control: 8 hrs
Gaseous pollution control: Types of gaseous pollution control methods – absorption,
adsorption and combustion processes. Sox Control Technology, Desulfurization of flue gas
emissions, NOx Control Technology. Automobile Pollution: Vehicular emissions, Motor fuel
combustion, Automobile emission control.

Unit V Air pollution Monitoring and Management : 7 hrs
Existing & Revised Environmental guidelines for siting of Industries, Environment
Management plan, stack emission standard, ambient air quality standards, stack emission
monitoring, ambient air quality monitoring, and ambient air quality survey. Introduction to
National Air Quality Monitoring Programme.
Tutorial on:-

1) Meteorology
2) Modeling of Dispersion of Air Pollutants
3) Particulate Pollution Control Methods
4) Gaseous pollution control
5) Air pollution Monitoring and Management
6) Automobile Pollution

Reference Books
1. H. C. Perkins, Air Pollution.
2. Peavy and Rowe, Environmental Engineering, Mc-Graw Hill Publication.
3. N.D. Nevers, Air Pollution Control Engineering, Mc-Graw Hill Publication.
4. M. N. Rao et al. Air Pollution, Tata Mc-Graw Hill Publication. 23
5. Noel de Nevers, Air Pollution control Engineering, Mc-Graw Hill Publication, NewYork.
6. RichardW. Boubel et al., Fundamentals of Air Pollution, Academic Press, NewYork.
7. KVSGMurali Krishna. Air pollution and control, Kaushal and Company, Jagannaickpur,
Kakinada-2.
8. Davis. Environmental Engineering, Mc-Graw Hill Publication.
9. C.S. Rao., Environmental Pollution Control Engineering, Wiley Eastern Limited, New
Delhi (1991).
10. John H. Seinfeld, Air Pollution: Physical and Chemical Fundamental, Mc-Graw Hill
book Co. 1988.
11. Paul N. Cheremisinoff, Richard A. Young, Air Pollution Control and Design Handbook,
Part-I, Marcel Dekker Inc., New York 1977).
12. Paul N. Cheremisinoff (ed.), Encyclopedia of Environmental Control Technology, Vol. 2,
Air Pollution Control, Guld Publishing Company. (1989).
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Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 2 2 1 2

CO2 2 2 1 2 1 1

CO3 1 2 2 2 1 1

CO4 2 2 2 1 1 2

CO5 2 2 2 2 1 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Core Course

Course Code: ENE2410L02, Course Title: SolidWaste and HazardousWaste
Management

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge municipal solid and liquid waste, Environmental
Engineering, Waste management system.
Course Objectives:
To have knowledge of solid waste treatment and management.
ToAquent the student with the most recent practices and design methods in this field

Course Outcomes: After successful completion of the course the student will be able to
CO1 Outline the sources, composition, handling and storage of Solid Waste.
CO2 Decide the process of collection and transport of Solid Waste
CO3 Assess the different methods involved in Composting of Solid Waste.
CO4 Design the construction and operations of landfill facilities, energy recovery systems

and management of leachate systems.
CO5 Assess the different methods involved in separation and recovery of Solid Waste.

Syllabus

Unit I Solid waste management : 8 hrs
Solid waste management: Objective, Functional elements, Environmental impact of
mismanagement. Solid waste: Sources, types, Composition, Quantities, Physical, chemical and
Biological properties. Hazardous waste management: Problems and issues of hazardous waste
management, Need for hazardous waste management—Legislations on management and
handling of HW, incineration – solidification and stabilization of hazardous wastes..
Unit II SolidWaste Generation Rate: 8 hrs
Solid Waste Generation Rate: Definition, Typical values for Indian cities, Factors affecting.
Storage and collection: General considerations for waste storage at source, Types of collection
systems. Numerical on Stationary Container & Hauled Container Collection System, Transfer
station: Meaning, Necessity, Location and Economic analysis, Transportation of solid waste:
Means and Methods, Routing of vehicles & optimization.
Unit III Composting of solid waste : 8 hrs
Composting of solid waste: Principles, Methods, Factors affecting, Properties of compost,
Vermicomposting. Oxygen requirement. Energy recovery from solid waste: Parameters
affecting, Bio methanation, Fundamentals of thermal processing, Pyrolysis, Incineration,
Advantages and disadvantages of various technological options.
Unit IV Landfills: 8 hrs
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Landfills: Definition, Essential components, Site selection, Land filling methods, Leachate
analysis, treatment & disposal, landfill gas estimation & management. Determination of
capacity of landfill disposal site. Indian Scenario: Present scenario and measures to improve
system for different functional elements of solid waste management system. Elements of
financial management plan for solid waste system. Economy and financial aspects of solid
Wastemanagement. Disposal options for Biomedical waste, OtherWaste Types: Nuclear and
Radio Active Wastes.
Unit V Sorting and Material Recovery: 7 hrs
Sorting and Material Recovery: Objectives, Stages of sorting, sorting operations, Guidelines
for sorting for materials recovery, typical material recovery facility for a commingled solid
waste. Kinetics & interpretation of data (NPK, Gas production), E waste management,
Biomedical waste management. , Toxicology and risk assessment, Hazardous
Characteristics – TCLP tests – waste sampling reduction of wastes at source – Recycling
and reuse, labeling and handling of hazardous
wastes,
Tutorial on:-

1) Solid waste management
2) SolidWaste Generation Rate
3) Composting of solid waste
4) Landfills
5) Sorting and Material Recovery
6) Hazardous waste management

Reference Books
1.Hilary Theisen and Samuel A, Vigil, George Tchobanoglous, Integrated SolidWaste
Management, McGraw- Hill, New York, 1993 25
2. CPHEEO, Manual on Municipal Solid waste management, Central Public Health and
Environmental Engineering Organization, Government of India, New Delhi, 2000
3. Michael D. La Grega, Philip LBuckingham, Jeffrey C. E vans and Environmental
4. Resources Management, Hazardous wasteManagement, Mc-Graw Hill International
edition, New York, 2001.
5. Vesilind P.A.,Worrell W and Reinhart, Solid waste Engineering, Thomson Learning Inc.,
Singapore, 2002.
6. Charles A.Wentz, HazardousWasteManagement, Second Edition, Pub: McGraw Hill
International Edition, New York, 1995.
7. Solid waste management –A. D. Bhide.
8. Solid waste management handbook – Pavoni.

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question
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CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 1 1 2 1

CO2 2 1 1 2 2 2

CO3 1 2 1 2 2 2

CO4 2 1 1 2 1 1

CO5 1 1 1 2 2 1

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Core Course

Course Code: ENE2410L03 Course Title: Industrial Waste Management

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge of waste water treatment, Industrial waste, Environmental
Engineering etc.
Course Objectives:
Understand the industrial process, water utilization and wastewater generation.
Impart knowledge on selection of treatment methods for industrial wastewater.
Application of physicochemical and biological treatment methods for recovery, reuse and
disposal of industrial wastewater.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Identify different sources and characteristics of industrial wastewater.
CO2 Define and reason about fundamental concepts of wastewater treatment methods.
CO3 Justify the most appropriate technique to control and treat industrial Waste.
CO4 Apply different methods of Industrial waste treatment & disposal of effluent for

different industries.
CO5 Design Common Effluent Treatment Plant.

Syllabus

Unit I Sources of Pollution:– 8 hrs
Sources of Pollution:– Sources and Characteristics of industrial wastewater – Environmental
impacts – Regulatory requirements – generation rates ––Prevention vs Control of Industrial
Pollution– Toxicity and Bioassay tests , Source reduction techniques – Waste Audit -Evaluation
of pollution prevention options. Wastewater Treatment: Waste minimization - Equalization -
Neutralization – Oil separation – Flotation –Precipitation – Heavy metal Removal – adsorption
– Aerobic and anaerobic biological Treatment – Sequencing batch reactors – High Rate
reactors .
Unit II Treatment Methods: 8 hrs
Treatment Methods: Nitrification and De-nitrification – Phosphorous removal – Heavy metal
removal – Membrane Separation Process – Air Stripping and Absorption Processes. Treatment
Methods Chemical oxidation –Ozonation – Photocatalysis – Wet Air Oxidation – Evaporation
– Ion Exchange – Membrane Technologies – Nutrient removal Disposal of Treated Waste.
Unit III IndustrialWaste Study: 8 hrs
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Industrial Waste Study: Manufacturing processes and sources of effluents, characteristics and
composition of effluent and different methods of treatment & disposal of effluent from the
process of industries like chemical, fertilizer, petroleum, petro-chemical, paper, sugar,
distillery, tannery, food processing, dairy and steel manufacturing.
Unit IV Industrial Waste Management: 8 hrs
Manufacturing processes and sources, Characteristics and composition of effluent and different
methods of treatment & disposal of effluent for the following industries: Pharmaceutical,
Petroleum, Refineries, Tanneries, Atomic Energy Plants and other Mineral Processing
Industries. Complete design of wastewater treatment plant of any industry listed above with
all components, details, drawings and cost estimation.
Unit V Common Effluent Treatment Plants (CETPs): 7 hrs
Common Effluent Treatment Plants (CETPs): Location, Need, General Design considerations
and principles, Operation & Maintenance Problems, Zero effluent discharge systems,
Wastewater reuse. Common problems encountered in management of CETPs. Dye stuff and
dye manufacturing industries
with method of treatment—adsorption, Treatment with polymer coagulation.
Tutorial on:-

1) Sources of Pollution
2) Treatment Methods
3) IndustrialWaste Study
4) Industrial WasteManagement
5) Common Effluent Treatment Plants (CETPs)
6) Design of wastewater treatment plant

Reference Books
1. W.WesleyEckenfelder Jr., Industrial WasteWater Pollution Control.
2. Arceivala, S.J., Wastewater Treatment for Pollution Control, McGraw-Hill, 1998. 21
3. FrankWoodard, Industrial waste treatment Handbook, Butterworth Heinemann, New
Delhi, 2001.
4. M. N. Rao &Datta, Wastewater treatment.
5. N. L. Nemerow, Liquid waste of Industry, AddisonWesely. 1996
6. Callegly, Forster and Stafferd, Treatment of Industrial Effluent, Hodder and Stonghton.
1988
7. Hardam S. Azad, (ED), Industrial Wastewater Management Hand Book 1988.
8. Indian standards: IS: 2490 (1963), IS: 3306 (1065).

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question
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CO-PO Mapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 1 2 2 2 1

CO2 1 1 2 2 2 1

CO3 2 1 2 2 2 2

CO4 1 1 2 2 1 1

CO5 1 1 2 1 2 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Program Elective Course 2

Course Code: ENE2410L04 Course Title: Agricultural Pollution Control and
Contaminated Site Remediation

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --

Prerequisites: Basic knowledge of Agricultural pollution, Site remediation, Environmental
Engineering, Industrial Engineering etc.
Course Objectives:

Develop understanding of integrated approaches to remediating contaminated sites.
Develop the ability to screen, choose and design appropriate technologies for remediation.
Course Outcomes: After successful completion of the course the student will be able to
CO1 Categorise Environmental issues in agriculture.
CO2 Analyse the effects of water logging and salinity.
CO3 Judge wastewater reuse in agriculture.
CO4 Apply remedial approach for subsurface contamination.
CO5 Assess contaminated site characterization.

Syllabus

Unit I Environmental issues in agriculture: 8 hrs
Environmental issues in agriculture: Types of farming systems, agro meteorology, water and
nutrients requirement. Agricultural Activities and Environmental Impacts: Major Agricultural
Practices, Irrigation Drainage Systems, Impact of Agricultural Activities on Environment,
Crops, Diseases, Nutrients and its Control. Irrigation practices its negative impacts on Soil
(land degradation) Fertilizers: types of fertilizers, pesticides and other agrochemicals, soil and
water conservation practices. Environmental Effects of Fertilizers: Different types of
Fertilizers Inorganic, Organic and Synthetic fertilizers. Effects on Environment due to use of
fertilizers, Environmental Impacts of Pesticides Properties of Pesticides: Adsorption solubility
inWater and Volatilization Soil Conservation; Vegetative practices AndMechanical Practices.
Ground water Characterization and suitable remedial measures for avoiding its Contamination
Pollution control monitoring strategies and plans.
Unit II Water logging and salinity: 8 hrs
Water logging and salinity: Water logging: Its effects, Water logging control, Environmental
effects due to water logging Remedial Measures Preventive and Curative Water logging
measures. Soil Salinity: Classes of Saline andAlkali Soil, Improvement of Saline andAlkaline
Soil Leaching and Reclaiming Saline soil.
Unit III Wastewater reuse in agriculture : 8 hrs
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Wastewater reuse in agriculture: management and control of agricultural waste; recycling and
reuse. Wastewater Reuse in Agriculture: Types of Reuse, Reuse of urban wastewater in
Agriculture and horticulture from skewered area. Reuse considering techno economic aspect
Preliminary Primary and secondary treatment and tertiary treatment to removed residual
pollutants. Mechanized and Physicochemical Processes Agricultural air pollution control:
Odorous emissions related to storage and handling of animal wastes .Biotechnology in
reduction of CO2 emission, Bio scrubbers, Bio beds, Bio trickling filters and their applications.
Novel methods of pollution control: Vermitechnology, Methane production, Root zone
treatment, Membrane technology, Biodegradable plastics.
Unit IV Subsurface Contamination: 8 hrs
Subsurface Contamination: Sources, Contaminants, Regulations and Remedial Approach,
Sources of Contamination, Types of Contaminants, Relevant Regulations, Other
Considerations, Remediation Approach. Soil Remediation Technologies: Soil Vapor
Extraction, Soil Washing, Stabilization/Solidification, Electro kinetic Remediation, Thermal
Desorption, Vitrification, Bioremediation, Phytoremediation, Soil Fracturing
Unit V Contaminated Site Characterization: 7 hrs
Contaminated Site Characterization: General Methodology, Preliminary Site Assessment,
Exploratory Site Investigation, Detailed Site Investigation, Expedited or Accelerated Site
Characterization In-SituWaste Containment: Vertical Barriers, Bottom Barriers, Surface Caps
or Covers, Groundwater Pumping Systems, Subsurface Drains. Groundwater Remediation
Technologies: Pump and Treat, In-Situ Flushing, Permeable Reactive Barriers, In-Situ Air
Sparging,Monitored Natural Attenuation, Bioremediation.
Tutorial on:-

1) Environmental issues in agriculture
2) Water logging and salinity
3) Wastewater reuse in agriculture
4) Subsurface Contamination
5) Contaminated Site Characterization
6) Soil Remediation Technologies

Reference Books
1. Microbial Bio-technology: A. N. Glazer and H. Nikaids .
2. Molecular Biotechnology: Gleek and Pasternack.
3. Biotechnology : AText Book of Industrial Microbilogy, T. D. Brock,
4. Industrial Microbiology: Presscott and Dunn.
5. Biotechnology: B. D. Singh, Kalyani Publishers.
6. T.V. Ramachandra, Soil & GroundWater Pollution fromAgricultural activities, TERI
7. Sharma, H. D., and Reddy, K. R., ―Geo-environmental Engineering: Site Remediation,
Waste Containment and Emerging Waste Management Technologies,‖ John Wiley & Sons,
Inc., 2004 (ISBN: 0-471-21599-6); See:
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471215996.html.
8. Sharma, H.D.& Lewis, S. P.Waste Containment Systems, Waste Stabilization and Landfills
Wiley 1994.
9. Evans, D. & Jefferies, S. A. Remedial Processses for Contaiminated Land: Principles and
Practice (Ciria Report C549) Ciria 2001
10. http://www.enr.gov.nt.ca/_live/documents/content/siteremediation.pdf

http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471215996.html
http://www.enr.gov.nt.ca/_live/documents/content/siteremediation.pdf
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Rubrics for Continuous Evaluation

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 2 2 2 1

CO2 1 1 2 1 2 1

CO3 1 1 2 1 1 1

CO4 2 2 1 2 1 1

CO5 1 2 1 2 2 1

3: High, 2: Moderate, 1: Low, 0/-: No Mapping

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question
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Category: Program Elective Course 2

Course Code: ENE2410L05 Course Title: Environmental Audit and Green Building

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40 40 -- --39 13 0 Total: 52 ESE 50 40 --
Syllabus

Prerequisites: Basic knowledge of Green building ,Environmental Engineering,
Environmental audit etc.
Course Objectives:
To study the impact of various industries on natural resources.
Green building use the resources optimally, reduce waste, reduce the cost of life cycle, and
provide healthy indoor environment for its occupants through restoring/improving the natural
environment.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Perform environmental audit.
CO2 Execute Pre audit activities by the manager.
CO3 Conduct the environmental audit.
CO4 Perform energy audit of the building.
CO5 Choose green material for the building construction.
Unit I Environmental Audit: 8 hrs
Environmental Audit: Definition of Environment Audit and its importance for industries.
Environmental management system audits Types of audits, General audit methodology and
basic structure of audit. Elements of an audit process and its importance. Concept of ISO14000
Requirements of Rule 14 for Environmental Audit under Environmental protection Act 1986,
Definitions of a. Signatory, b. Consumption Audit, c. Pollution audit, d. Hazardous audit, d.
Solid waste audit, e. Disposal audit, f. Cost audit, g. Investment audit, h. Voluntary. Process of
Environmental clearance, Process of consent to establishment and operate from state pollution
board.
Unit II Pre-auditActivities for the Manager : 8 hrs
Pre-audit Activities for the Manager Selecting the audit team, planning the audit Pre-audit
Activities for theAuditor Drawing up the audit specification, obtaining information before the
audit, Checklists, Case studies of red category industries.Green Buildings: Possibilities of
conversion of Existing Buildings to Green Buildings, CDM, Energy
conservation building code, Case study of Platinum rated Green Building in India.
Unit III Conducting the Audit : 8 hrs
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Conducting the Audit The opening meeting, Evaluation of the EMS, Interviewing, Site tour
and observations Evaluating the Audit Results Evaluation of the audit results, the closing
meeting, Recommendations, the audit report Environmental Reporting Purpose of producing
an environmental report, writing the report, Independent validation
Unit IV Principles of Sustainability, Energy Conservation and Water

Conservation:
8 hrs

Introduction to Course, Sustainability, Major Environmental Challenges, Global Warming,
Introduction to Green Buildings; LEED, Sustainable Urban Development. Building energy
system strategies, EnergyConservation in Buildings, HVAC Systems, Energy andAtmosphere
- LEED Credits, e Quest Energy Simulations, Conducting an Energy Audit, Fossil Fuels vs.
Renewable Energy, Water Conservation in Buildings, Storm Water Harvesting and
Management, Water cycle strategies
Unit V Green Materials and Green building codes : 7 hrs
Green Construction Materials, Materials and Resources - LEED Credits, GRIHA, Building
Deconstruction, C&DRecycling, Indoor Environmental Quality – Basic, IEQ - LEEDCredits,
Building Commissioning, Materials selection strategies Green building codes and standards,
International Green Construction Code, Carbon accounting, Green Building Specifications
Tutorial on:-

1) Environmental Audit
2) Pre-audit Activities for the Manager
3) Conducting the Audit
4) Principles of Sustainability, Energy Conservation andWater Conservation
5) Green Materials and Green building codes
6) Green buildings

Reference Books
1. LarryW. Canter," Environment Impact Assessment ", McGraw-Hill Book Company, New
York.
2. G.J. Rau and C.D. Weeten, "Environmental Impact Analysis Hand book, McGraw Hill,
1980.
3. Vijay Kulkarni and T V Ramchandra. ―Environmenta l management‖ Capital Publishing
Co.
4. MhaskarA.K.,―Environmental Audit" Enviro Media Publications.
5. S.K. Dhameja, "Environmental Engineering and Management" S.K. Kalaria and Sons
Publishers.
5.Energy Conservation Building Code (ECBC)
6.C.J. Kibert (2008) ―Sustainable Construction: Gre en Building Design and Delivery‖, 3rd
Ed., John Wiley, Hoboken, New Jersey
7.G.T. Miller Jr. (2004)―Living in the Environment : Principles, Connections, and Solutions‖,
14th Ed., Brooks Cole, Pacific Grove, California
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Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 1 2 2 1 2

CO2 1 1 1 2 1 1

CO3 2 1 1 2 2 2

CO4 1 1 1 2 2 1

CO5 2 1 1 2 2 1

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Laboratory Course

Course Code: ENE2410P01 Course Title: Lab Practices-II

The lab Practice-II will be based on completion of assignments / practical has / reports of site
visits, confined to the courses in that semester. The term work will consist of –

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max
Min
for
Pass

Max Min for
Pass

0 0 4 2 CCE -- -- 50 40 400 0 52 Total: 52 ESE -- -- 50 40

Prerequisites: Basic knowledge of environmental engineering lab, environmental engineering,
basic chemistry, mathematics etc.
Course Objectives:

To provide hands-on performance to investigate the qualitywater, ambient air, noise levels, stack
emissions and MSW.
To offer information to investigate environmental condition.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Interpret result of water and wastewater by analyzing the sample.

CO2 Applytest result in design and efficiently working of water and wastewater treatment plant

CO3 Interpret experimental results for the valid conclusion for research work.

Syllabus

1) Treatability Studies
2) Heavy Metal and Toxic Metal Analysis from Industrial wastewater using Atomic

Adsorption Spectrophotometer (1) Arsenic (2) Nickel (3) Chromium
3) Visits, Detailed Study, and report submission of any two of the following Industries with

respect to Total water consumption, Sources ofWastewater generation its characteristics
and Treatment methods----- Dairy, Fertilizer, Distillery, Sugar, Pulp & Paper, Iron &
Steel, Metal Plating, Oil Refinery

4) Visit to Air Polluting Industries like Thermal Power plant /Cement Manufacturing
Industry etc. and Detailed Studywith report submission onAir Pollution Control Devices
with their design principles.

5) Studyof stack monitoring and ambient air quality monitoring.
6) BioassayTest
7) Assignment on Advanced Equipment (at least 03) along with their application in

Environmental engineering.
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8) Study of application procedure for patents.
9) Site visit of any one solid waste management facility
10)Determination of calorific value of solid waste using bomb calorimeter.
11)Assignment on Environmental Management in Smart City.
12) Introduction to software like SEWERCAD, HEC-RAS, REVIT etc. - Solution to any

one industrial practical problem by using software.
Tutorial on:-

1) Treatability Studies
2) HeavyMetal and Toxic Metal Analysis from Industrial wastewater using Atomic

Adsorption Spectrophotometer (1) Arsenic (2) Nickel (3) Chromium
3) Visits, Detailed Study, and report submission of any two of the following Industries

with respect to Total water consumption, Sources of Wastewater generation its
characteristics and Treatment methods----- Dairy, Fertilizer, Distillery, Sugar, Pulp &
Paper, Iron & Steel, Metal Plating, Oil Refinery

4) Visit to Air Polluting Industries like Thermal Power plant /Cement Manufacturing
Industry etc. and Detailed Study with report submission on Air Pollution Control
Devices with their design principles.

5) Studyof stack monitoring.
6) BioassayTest
7) Assignment on Advanced Equipment (at least 03) along with their application in

Environmental engineering.
8) Study of application procedure for patents.
9) Site visit of any one solid waste management facility
10)Determination of calorific value of solid waste using bomb calorimeter.
11)Assignment on Environmental Management in Smart City.

Rubrics for Continuous Evaluation

Component Level Laboratory Practice -II Total Passing Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty Lab Manual, Performance,
Quiz 1/Surprise Test 1/Oral
Exam,Quiz 2/Open Book
Test/Attendance /Case
Studies,Assignment,
Presentation, External Oral
Exam, TW

50 20 Refer CCE
Guideline

ESE Institute 50 20 External
Oral Exam
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CO-PO Mapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 1 2 2 2 2

CO2 1 2 2 2 1 2

CO3 1 1 1 2 2 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

MTech in Environmental Engineering (PG)
Category: Skill Development
Course Code: ENE2410P02 Course Title: Skill Development Course

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

0 0 4 2
CCE 100 40

0 0 52 Total:52

Category: Core Course

Prerequisites: NIL

Course Objectives: Purposes of Course are:
1. Enhance Technical Expertise: Equip students with advanced technical skills and knowledge in

their specific field of study, enabling them to solve complex engineering problems and contribute
to innovative solutions.

2. Industry-Relevant Skills: Bridge the gap between academic knowledge and industry
requirements by providing training in the latest tools, technologies, and methodologies used in
the industry, ensuring students are job-ready upon post-graduation.

3. Professional Development: Develop essential soft skills such as leadership, teamwork,
communication, and project management, preparing students for leadership roles in their
professional careers and enhancing their overall employability.

Course Outcomes :After Successful completion of course units, students will be able to

CO1 Demonstrate advanced technical skills and practical knowledge in their specialized field, enabling
them to effectively design, analyze, and implement complex engineering solutions using industry-
standard tools and technologies.

CO2 Exhibit strong professional skills, including effective communication, teamwork, and project
management, preparing them to lead and collaborate in multidisciplinary teams within a dynamic
work environment.



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

MTech in Environmental Engineering (PG)

Syllabus
Unit I Modern Tools 26 hrs
Overview of current Industry trends in Latest and
Modern Software/Gadget/Equipment/Concept/Procedure/Tools,HandsonTraining,Integratingthese
Tools for comprehensive solutions. Applications of software.
Unit II Professional and Technical Communication 26 hrs
Understanding the importance of professional and technical communication, Key elements of
effectivecommunication,Handsonwritingtechnicalreports,researchpapers,anddocumentation.Struct
uringandformattingtechnicaldocuments.Clarity,conciseness,and
coherenceintechnicalwriting.Useofvisualaids(charts,graphs,diagrams)indocuments. Preparing and
delivering technical presentations. Public speaking skills for technical contexts. Effective use of
presentation tools (e.g., Power Point, Canva).Communicating with in a team and with
stakeholders. Conducting and participating in technical meetings and discussions.
Listeningskillsandfeedbackmechanisms.Effectiveemailcommunication.Utilizingdigital
Plat forms for collaboration and communication (e.g. Zoom, Microsoft Teams).
References:
1. "TechnicalCommunication:PrinciplesandPractice"byMeenakshiRamanandSangeeta

Sharma, Oxford University Press, Third Edition, 2015, New Delhi
2. "ProfessionalCommunication"byArunaKoneru,TataMcGraw-HillEducation,Second

Edition, 2008, New Delhi
3. "EffectiveTechnicalCommunication"byM.AshrafRizvi,TataMcGraw-HillEducation, Second

Edition, 2010, New Delhi
4. "CommunicationSkillsforEngineers"bySunitaMishraandC.Muralikrishna,Pearson

Education India, First Edition, 2011, New Delhi
5. "AdvancedTechnicalCommunication"byKavitaTyagiandPadmaMisra,PHILearning Pvt.

Ltd., First Edition, 2011, New Delhi

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Total Passing Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 50 50 100 40 Refer CCE

Guideline

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 2 3 2 1 3

CO2 3 2 1 3 3 3

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: Credit Course
Course Code: ENE2410P03 Course Title: Industry Based Mini Project

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
forPass

0 0 4 2 CCE 50 40
0 0 52 Total: 52 50 40

Industry Based Mini Project involves students working on real-world projects in collaboration with
industry partners. This course provides practical experience, allowing students to apply theoretical
knowledge to solve industry-specific problems. It includes regular mentoring sessions, project
planning, execution, and final presentations. By the end of the course, students gain valuable insights
into industry practices, enhance their technical and professional skills, and improve their
employability.

Category: Credit Course

Prerequisites: Knowledge of Statistics, problem-solving approach.
Course Objectives:

1. To gain practical insights into Industry specific practices, challenges and standards.
2. To develop critical thinking by aligning complexities of Industrial Environment.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Design, plan and execute the project which provides the solution or improvement

Related to existing solutions.
CO2 Author findings and solution effectively through written reports and oral presentation.

Syllabus
Task1: Explore domain specific industrywebsites to identify relevant projects.
Task2: Prepare project plan involving problem statement, objectives, methodology, intended
outcomes.
Task3: Conduction and deliver progress review presentations with results and discussions. Task
4: Preparation and presentation of final Mini project report
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References
 Kerzner,H.(2017).Project management :A systems approach to planning, scheduling, and

controlling (12th ed.). Wiley.




Kerzner,H.(2017).Project management case studies(5thed.).Wiley
Smith,N.J.(2019).Engineeringprojectmanagement(4thed.).Wiley-Blackwell
Oberlender,G.D.(2014).Projectmanagementforengineeringandconstruction(3rd
McGraw-Hill Education.

ed.).

MTech in Environmental Engineering (PG)

Rubrics for Continuous Evaluation
Component Level Industry BasedMini

Project
Total Passing Process

Evaluation
Continuous

Comprehensive
Assessment (CCE)

Faculty Mini project Report 50 20 ReferCCE
Guideline

ESE Department Mini project
Presentation

50 20 Refer
Guidelines

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 2 2 2 3 2 3

CO2 3 2 2 3 2 3

3: High, 2: Moderate, 1: Low, 0: No Mapping
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Category: Non-Credit Course
Course Code: NCC2410L01-A Course Title: Stress Management by Yoga

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Minfor
Pass

2 0 0 0 CCE 100 40 - Pass/Fail
26 0 Total: 26

Category: Engineering Course

Prerequisites:FamiliaritywithBasicYogaPractices,GeneralPhysicalFitness
Course Objective:

1. To provide students with a thorough understanding of stress, its causes and its effects on
mental and physical health.

2. To teach students various yoga practices, including asanas, pranayama, and meditation, for
stress management and overall well-being.

3. To enable students to incorporate the philosophical principles of yoga into their daily
routines to enhance mental and physical well-being.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Comprehend stress sources and yoga's role.
CO2 Demonstrate mastery in yoga techniques.
CO3 Apply yoga philosophy to stress management.
CO4 Incorporate yoga for long-term well-being.

Syllabus

Unit I Introduction to Stress and Yoga 7 hrs
Understanding Stress :Types, causes, and impacts
IntroductiontoYoga:Definition,history,andpaths(Raja,Karma,Bhakti,Jnana)
Connection between Stress and Yoga :role of Yoga in stress reduction
Unit II Yoga Practices for Stress Management 7 hrs
Asanas(Postures):Basicstress-relievingasanas(e.g.,Shavasana,Balasana)
Pranayama(BreathingTechniques):TechniqueslikeAnulomVilom,Bhramari,Nadi Shodhana
MeditationandRelaxation:Mindfulnessmeditation,guidedimagery,progressiverelaxation

Unit III Philosophical Foundations of Yoga 6 hrs
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Yoga Philosophy : Eight limbs of yoga
Mind-BodyConnection: Psychosomatic health in yoga
Lifestyle and Diet: Yogiclifestyle ,Sattvic diet
Unit IV Applied Yoga for Stress Management 6 hrs
Yoga Therapy: Personalized yoga routines for stress.
Case Studies: Real-life applications and analysis.
Integrating Yoga into Daily Life: Practical tips for daily practice
Reference Books
Text Books
1. TheYoga Sutras of Patanjali, by Swami Satchidananda
2. Lighton Yoga ,by B.K.S. Iyengar
3. The Heart of Yoga, by T.K.V. Desikachar
Reference Books
JournalsandArticles:InternationalJournalofYoga,JournalofAlternativeand ComplementaryMedicine

WebReferences
YogaAlliance

International Association of Yoga Therapists National Portal of India

Rubrics for Continuous Evaluation
Component Level Unit 1 Unit 2 Unit 3 Unit 4 Total Passing Process

Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 25 25 25 25 100 40 ReferCCE
Guideline

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 2 2 2 3 1 2

CO2 0 2 2 0 2 3

CO3 2 1 2 2 0 3

CO4 2 0 3 2 2 0

3: High, 2: Moderate, 1: Low, 0: No Mapping
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Category: Non-Credit Course
Course Code: NCC2410L01-B Course Title: Personality Development through
Life Enlightenment Skills

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

2 0 0 0 CCE 100 40 - Pass/Fail
26 0 Total: 26

Category: Engineering Course

Prerequisites:
1. Basic Anatomy and Physiology
2. Introduction to Psychology
3. Familiarity with Basic Yoga Practices
4. General Physical Fitness
5. Interesting Holistic Health Approaches
Course Objective:

1. To cultivate essential skills that contribute to personal development and self-awareness.
2. To train students with the tools and techniques necessary for professional growth and career

advancement.
3. To foster a balanced approach to life by integrating principles that support physical, mental, and

emotional well-being.
Course Outcomes: After successful completion of the course the student will be able to
CO1 Understandandreflectontheirownvalues,beliefs,andemotions,fosteringgreater

Emotional intelligence for personal and professional contexts.
CO2 Develop students ability to communicate effectively in various settings and build

Strong empathetic relationships through advanced interpersonal techniques.
CO3 Prepare students to lead with confidence and integrity, understanding different

Leadership styles and enhancing their ability to work effectively in teams and solve problems
collaboratively.

CO4 Encourage a commitmenttolifelonglearningandethicalconduct,providingstrategies
For career advancement, personal branding, and continuous self-improvement.

Syllabus
Unit I Self-Awareness and Emotional Intelligence 7 hrs
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Understanding Self: Exploration of self-concept, values, and belief stocultivate self- awareness.
Emotional Intelligence (EI): Development of EI competencies including self-awareness, self-
regulation, empathy, and social skills.
Self- Management: Techniques for setting and achieving personal goals, managing time effectively,
and coping with stress.

Unit II Communication and Interpersonal Skills 7 hrs
Effective Communication: Principles of clear and persuasive communication, including verbal,
non-verbal, and written communication.
Interpersonal Relationships: Strategies for building and maintaining healthy relationships, conflict
resolution, and active listening.
Public Speaking: Techniques to overcome stage fright, structure engaging speeches, and captivate
an audience.
Unit III Leadership and Teamwork 6 hrs
Leadership Styles: Exploration of different leadership styles such as transformational, transactional,
and servant leadership.
Team Dynamics: Understanding group behavior, fostering collaboration, and resolving conflicts
within teams.
Decision Making and Problem Solving: Development of critical thinking skills, decision- making
models, and problem-solving strategies.
Unit IV Personal Growth and Professional Development 6 hrs
Career Planning: Tools and techniques for setting career goals, personal branding, and navigating the
job market.
Continuous Learning: Strategies for lifelong learning, staying abreast of industry trends, and acquiring
new skills.
Ethics and Values: Exploration of ethical consider atoning professional contexts, integrity, and
responsible citizenship.
Reference Books
Text Books

1. EmotionalIntelligence2.0,byTravisBradberryandJeanGreaves

2. How to Win Friends and Influence People, by Dale Carnegie

3. The7HabitsofHighlyEffectivePeople,byStephenR.Covey

4. Leaders Eat Last, by Simon Sinek
Reference Books
Journals and Articles:

Journal of Personality and Social Psychology Harvard

Business Review
WebReferences
TEDTalks on leadership, communication, and personal development

HarvardBusinessReviewarticlesonemotionalintelligenceandleadership
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Rubrics for Continuous Evaluation
Component Level Unit 1 Unit 2 Unit 3 Unit 4 Tota

l
Passing Process

Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 25 25 25 25 100 40 Refer CCE

Guideline

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 0 3 3 1 2

CO2 3 3 2 0 2 3

CO3 3 1 2 2 0 3

CO4 3 3 0 2 2 2

3: High, 2: Moderate, 1: Low, 0: No Mapping



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

MTech in Environmental Engineering (PG)
Category: Non-Credit Course

Course Code: NCC2410L01-C Course Title: Intellectual Property Rights (IPR)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory %Marks Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

2 0 0 0 CCE 100 40 - Pass/Fail
26 0 Total: 26

Category: Non Credit Course

Prerequisites:
Students should have a foundational understanding of legal principles, a strong technical background in
their field, research and analytical skills, and proficiency in communication.

Course Objective:
1. To provide students with a comprehensive understanding of the basics of intellectual property

rights, including patents, trademarks, copyrights, and trade secrets.
2. To educate students on the legal frameworks governing IPR and the detailed procedures involved

in securing patents.
3. To engage students in the examination of current issues and challenges in the field of intellectual

property rights, particularly in relation to technology and innovation.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Explain the fundamental concepts and significance of various types of intellectual property

rights.
CO2 Gain the ability to navigate the patent application process, conduct patent searches, and

understand patent infringement and litigation procedures.
CO3 Acquire the skills to register, protect, and enforce trademarks and copyrights, including

understanding their digital applications.
CO4 Develop an understanding of current and emerging trends in IPR, including issues related to

trade secrets, biotechnology, competition law, and the impact of new technologies.

Syllabus

Unit I Introduction to Intellectual Property Rights 6 hrs
Fundamentals of Intellectual Property: Definition and nature of intellectual property, Importance
of intellectual property in innovation and technology, Types of intellectual property: patents,
trademarks, copyrights, trade secrets.
InternationalFrameworkforIntellectualProperty:OverviewofinternationalIPRagreements
(TRIPS,WIPO),RoleofinternationalorganizationsinIPR,ComparisonofIPRlawsin
Different countries.
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Intellectual Property Laws in India: Historical background of IPR laws in India, Key IPR
legislations in India (Patent Act, Trademark Act, Copyright Act, etc.),Government bodies and
agencies involved in IPR protection and enforcement.

Unit II Patents 8 hrs
Basics of Patents: Definition and criteria for patentability, Types of patents (utility patents, design
patents, plant patents), Patent application process and documentation.
Patent Search and Analysis: Techniques for conducting patent searches, Tools and databases for
patent information, Patent mapping and analysis for research and development.
Patent Infringement and Litigation: Understanding patent infringement, Remedies for patent
infringement (legal actions, damages), Case studies of patent infringement and litigation.
Patent Licensing and Commercialization: Strategies for patent licensing and technology transfer,
Valuation of patents and negotiation techniques, Case studies on successful patent
commercialization.
Unit III Trademarks and Copyrights 6 hrs
Trademarks: Definition and types of trademarks, Process of trademark registration, Protection of
trademark rights and enforcement, Case studies on trademark disputes and resolutions.
Copyrights: Definition and scope of copyrights, Works eligible for copyright protection, Process of
copyright registration, Copyright infringement and remedies.
DigitalIntellectualProperty:Protectionofintellectualpropertyinthedigitalage,Issues
Related to digital rights management (DRM), Legal aspects of software and internet-related
intellectual property.
Unit IV Emerging Trends and Issues in IPR 6 hrs
Trade Secrets and Confidential Information: Definition and importance of trade secrets, Protection
of trade secrets, Legal remedies for misappropriation of trade secrets.
IPR and Competition Law: Interaction between IPR and competition law, Anti-competitive
practices and abuse of IPR, Case studies on IPR and competition law conflicts.
Current Trends and Future Directions: Impact of artificial intelligence and machine learning on
IPR, IPR issues in emerging technologies (nanotechnology, IoT), Future trends in IPR protection
and management..
Reference Books
Text Books
1. IntellectualPropertyRights:UnleashingtheKnowledgeEconomy,byPrabuddha Ganguli
2. IntellectualProperty:TheLawofTrademarks,Copyrights,Patents,andTradeSecrets, by
Deborah E. Bouchoux
3. PatentLawandPolicy:CasesandMaterials,byRobertPatrickMerges,JohnFitzgerald Duffy
4. The Law of Intellectual Property, by Craig Allen Nard, Michael J. Madison, and Mark
P.McKenna
Reference Books
1. Intellectual Property Rights in the Global Economy, by Keith E. Maskus
2. Intellectual Property and Business :The Power of Intangible Assets, by Rodney D.

Ryder
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WebReferences
1. https://onlinecourses.nptel.ac.in/noc22_hs59/preview
2. https://archive.nptel.ac.in/courses/110/105/110105139/
3. https://dst.gov.in/sites/default/files/E-BOOK%20IPR.pdf
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Rubrics for Continuous Evaluation
Component Level Unit

1
Unit
2

Unit
3

Unit
4

Total Passing Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 25 25 25 25 100 40 Refer CCE

Guideline

CO-POMapping
PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 0 2

CO2 0 3 2 2 2 3

CO3 3 2 2 2 3 0

CO4 3 3 0 2 2 2

3: High, 2: Moderate, 1: Low, 0: No Mapping

https://onlinecourses.nptel.ac.in/noc22_hs59/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
https://dst.gov.in/sites/default/files/E-BOOK%20IPR.pdf
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SY M Tech in Environmental Engineering, Semester-III

Syllabus Structure

Course Code Course

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical
%Marks

Max
Min
for
Pass

Max
Min
for
Pass

ENE2411P01 Dissertation Phase I
(Synopsis)

0 0 8 4 CCE 100 40

ENE2411P02 Dissertation Phase II 0 0 8 4 CCE 50 40
ESE 50

ENE2411L01 Open Elective 3 1 0 4
CCE 50 40

40
ESE 50 40

ENE2411P03 On Job
Training/Internship 0 0 20 10 CCE 100 40

Total 3 1 36 22
Hrs

Theory 4

Pract /Lab 36

Total 40

OpenElective1
ENE2411L01 Environmental Sustainability
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Category: Dissertation Phase
Course Code: ENE2411P01 Course Title: Dissertation Phase-I (Semester-III)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

0 0 8 4
CCE

-
- - 100 400 0 104 Total: 104 -

Prerequisites:Completionofall4semesters
Course Objectives:
To prepare the synopsis of the dissertation
Course Outcome: After successful completion of the course the student will be able to
CO1 Construct the Synopsis on the Dissertation topic considering Statement of Problem,

Significance, Objective, Hypothesis and Methodology.

CO2 Demonstrate the Synopsis on the Dissertation topic with Classified Literature Review,
Rationale, Research Question, Time Frame, Budget and References.

Syllabus

Unit I Synopsis Submission 72 hrs

1. Introduction (1Page): Provide a brief overview of the theories and models relevant to
your topic.

2. Literature Review (2-4 pages): Summarize relevant and related research in classified
way

3. StatementoftheProblem(1Page):IdentifyresearchgapsbasedontheLiterature Review
and justify the conduct of the study

4. Significance/Rationale(1/2Page):Explaintheimportanceandcontributionofthe findings
5. Objectives: List the objectives(min4)(1/2page)
6. Hypotheses/Research Questions: State your expectations from the dissertation (1/2

page)
7. Methodology: Specify whether the project is Experimental, Theoretical/Mathematical

Modelling, Survey based, or a combination, Design of Experiment (DoE), Describe the
strategy and framework proposed, indicate if the approach is quantitative, qualitative,
or mixed methods. (1 Page)

8. Time Frame of Dissertation: Provide time line of the work
9. Budget: Provide Budget(if required)
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10.List of References

Unit II Submission of Synopsis and its Presentation 32 hrs

Student is required to present his/her synopsis in front of Committee of the Department

Rubrics for Continuous Evaluation

Rubrics for CCE (100)
No Component Marks
1 Complete Submission of Synopsis in hard copy of 5 sets 70
2 Seminar presentation on Synopsis 30

Total 100

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 3 2

CO2 3 3 3 2 3 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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Category: Dissertation Phase

Course Code: ENE2411P02 Course Title: Dissertation Phase-II (Semester -III)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%Marks

Max Min for
Pass Max

Min
forPass

0 0 8 4 CCE -
- - 50 40

- 0 104 Total: 104 ESE - 50

Prerequisites: Submission of Synopsis
Course Objectives:
To present the dissertation work
Course Outcome: After successful completion of the course the student will be able to
CO1 Construct the Synopsis on the Dissertation topic considering Statement of Problem,

Significance, Objective, Hypothesis and Methodology.

CO2 Demonstrate the Synopsis on the Dissertation topic with Classified Literature Review,
Rationale, Research Question, Time Frame, Budget and References.

Syllabus

Unit I Submission of Report 72 hrs

1. Introduction
2. Literature Review
3. Statement of the Problem
4. Significance/Rationale
5. Objectives
6. Hypotheses/Research Questions
7. Methodology
8. Results and Discussions
9. Summary of Objectives Completed(50%should complete)
10. List of References

Unit II Submission of Report and its Presentation 32 hrs

Studentisrequiredtopresenthis/herworkinfrontofInternalandExternalCommitteeofthe Department
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Rubrics for Continuous Evaluation

Component Level Total Process
Evaluation

Continuous
Comprehensive
Assessment (CCE)

Faculty Complete Submission of Report in
hard copy

50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute Presentation on the work in front
of Internal and External
Committee appointed by
Department

50 Each Unit
Carry 10
marks
Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 3 2

CO2 3 3 3 2 3 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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Category: Open Elective Course

Course Code: ENE2411L01 Course Title: Environmental Sustainability

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical
% Marks

Max Min for
Pass Max

Min
for
Pass

3 1 0 4 CCE 50 40
40 - -Total Hours

39 13 0 Total: 52 ESE 50 40

Prerequisites:Basic knowledge of Ecosystem, Environmental Engineering, Sustainability,
Environmental impact.
Course Objectives:

Learn about the economic, social, and environmental aspects of sustainability and some
frameworks for defining and measuring progress toward a sustainable society.
Explore the major impacts that humans have on the environment.

Course Outcomes: After successful completion of the course the student will be able to
CO1 Use knowledge of ecosystem for its conservation.
CO2 Apply appropriate methods of pollution control.
CO3 Use of natural renewable energy resources for sustainable development.
CO4 Use of modern renewable energy resources for sustainable development.
CO5 Applymitigation techniques towards reduction of impact due to climate change.

Syllabus

Unit I Ecosystem : 8 hrs
Structure and components of ecosystem , Types of Ecosystem, changes in ecosystem ,Various
natural cycles like carbon, Nitrogen, Sulphur, Phosphorus , Ecosystem conservation, carrying
capacity of earth, Biomes in India, (ESA) Ecologically sensitive areas ,Bio diversity, its need
and importance, International Union for Conservation of Nature (IUCN) red list , Concept of
Ecological foot print, virtual water, global ecological overshoot. Environmental policies in India
,Air act, water act, Environment protection act, wild life protection act, Forest conservation act,
Biodiversity act
Unit II Pollution and its types : 8 hrs
Definition of pollution and pollutant, Air pollution, classification and its sources ,Air pollution
control Equipments, Water pollution, pollution parameters like BOD,COD, pH, Total
suspended solids, Turbidity, Total Solids ,Waste water treatment like primary , secondary and
tertiary , Solid waste generation, sources and characteristics of Municipal solid waste ,
Collection and disposal of Municipal waste and Hazardous waste , Noise pollution- its effects,
sources and measurement ,Plastic waste and its hazard , E waste and its hazard
Unit III Natural Renewable sources of energy : 8 hrs
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Need of Renewable energy and energy policy, Solar energy: National solar mission, Features
of solar thermal and PV systems Advanced collector, Solar Pond, Solar water heater, Solar
dryer, polycrystalline, mono crystalline and thin film PV systems, Wind Energy: Growth of
wind power in India, Types of wind turbines – Vertical axis wind turbines (VAWT) and
horizontal axis wind turbines (HAWT), Types of HAWTs – drag and lift types.
Unit IV Modern Renewable sources of energy 8 hrs
Biomass: Overview of biomass as energy source. Thermal characteristics of biomass as fuel,
Anaerobic digestion, Biogas production mechanism, utilization and storage. , New energy
sources: Geothermal energy, Ocean energy sources, Tidal energy conversion, Hydrogen energy
Unit V Climate Change : 7 hrs
Definition of climate change , Global warming-causes, effect, process ,Greenhouse effect ,
Ozone depletion , Factors affecting climate change , Impact and mitigation ,Climate change
management.Environmental management system: ISO 14000, definition and benefits , Rain
water harvesting , Green building and rating system in India , Cradle to cradle concept and
Life cycle analysis , Green label , Carbon credit system its advantages and disadvantages
,Concept of 5R(Refuse, Reduce, Reuse, Repurpose, Recycle)
, Eco tourism: advantages and disadvantages
Tutorial on:-

1) Ecosystem
2) Pollution and its types
3) Natural Renewable sources of energy
4) Modern Renewable sources of energy
5) Climate Change
6) Environmental policies

Reference Books
1 Renewable Energy Technologies: A Practical Guide for Beginners Solanki, Chetan Singh
PHI Learning, New Delhi, 2010 Print Book ISBN: 9788120334342 eBook ISBN:
9789354437151
2 Ecology and Control of the Natural Environment Izrael,Y.A. Kluwer Academic Publisher
eBook ISBN: 978-94-011-3390-6 Softcover ISBN: 978-94-010-5499-7
3 Green Technologies and Environmental Sustainability Singh, Ritu, Kumar, Sanjeev Springer
International Publishing, 2017  eBook ISBN 978-3-319-50654-8
4 Environmental Noise Pollution and Its Control G.R. Chhatwal, M. Satake, M.C. Mehra,
Mohan Katyal, T. Katyal, T. Nagahiro Anmol Publications, New Delhi ISBN: 8170411378
ISBN: 8170411378
5 Wind Power Plants and Project Development Earnest, Joshua & Wizelius, Tore PHI
Learning, New Delhi, 2011 ISBN-10: 8120351274 ISBN-13: 978-8120351271
6 Renewable Energy Sources and Emerging Technologies Kothari, D.P. Singal, K.C., Ranjan,
Rakesh PHI Learning, New Delhi, 2009 ISBN-13 - 978-8120344709
7 Environmental Studies Anandita Basak Pearson Publications ISBN 8131785688,
9788131785683  ISBN: 9788131721186, 8131721183 8 Environmental Science and
Engineering Aloka Debi University Press ISBN: 9788173718113 ISBN-10: 8173716080
ISBN-13: 978-8173716089
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9 Coping With Natural Hazards: Indian Context K. S. Valadia Orient Longman ISBN-10:
8125027351 ISBN-13: 978-8125027355
10 Introduction to Engineering and Environment Edward S. RubinMc Graw Hill Publications
ISBN-10 : 0071181857 ISBN-13 : 978-0071181853

Rubrics for Continuous Evaluation

Component Level Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total Process
Evaluation

Continuous
Comprehensive

Assessment (CCE)

Faculty 10 10 10 10 10 50 Refer CCE
Guideline

End Semester
Examination (ESE)

Institute 10 10 10 10 10 50 Each Unit
Carries 10 marks

Question

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 1 2 2 2 1 2

CO2 1 2 1 2 1 1

CO3 1 1 1 2 2 2

CO4 2 1 2 2 2 1

CO5 2 1 2 2 1 2

3: High, 2: Moderate, 1: Low, 0/-: No Mapping
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Category: OJT
M Tech in Environmental Engineering (PG)

Course Code: ENE2411P03 Course Title: On Job
Training/Internship (Semester -III)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

0 0 20 10 CCE -
- - 100 40

- 0 60 Total: 60 ESE - -

Prerequisites:NIL
Course Objectives:

1. To Investigate Different Industries and Career Paths
2. To Develop a Professional Network
3. To Apply Academic Knowledge in a Professional Setting
4. To Enhance Time Management and Communication Skills
5. To Increase Employment Opportunities

Course Outcome: After successful completion of the course the student will be able to
CO1 Investigate Various Industries and Employability Opportunities through Internship.

CO2 Develop Professional Network through effective communication.

Syllabus
Unit I Internship 60hrs

The student is expected to complete an internship in an industry related to the PG program,
working at least 6 hours a day for a minimum of 3 weeks. This internship should take place
after the end of Semester II and before the commencement of Semester III, after the
examinations. The evaluation will be carried out in Semester III. The student must submit a
daily report electronically to his/her supervisor. At the end of the internship, the student will
submit a comprehensive final report.

Unit II Submission of Report on Internship 30 hrs

Student is required to submit report on internship work to his/her supervisor.
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MTech in Environmental Engineering (PG)

Rubrics for Continuous Evaluation

No Component (Continuous Comprehensive Assessment (CCE)) Marks
1 Progressive Weekly Assessment of Internship work(25x3 weeks) 75
2 Complete Submission of Internship Report in hardcopy 25

Total 100

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 3 2

CO2 3 3 3 2 3 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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MTech in Environmental Engineering (PG)
SYMTech in Environmental Engineering, Semester IV

Syllabus Structure

Course Code Course

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical
%Marks

Max
Min
for
Pass

Max
Min
for
Pass

ENE2412P01 Dissertation Phase III 0 0 20 10 CCE 100 40

ENE2412P02 Dissertation Phase IV 0 0 24 12 CCE 50 40
ESE 50

Total 0 0 44 22

Hrs
Theory 0

Pract/Lab 44

Total 44
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MTech in Environmental Engineering (PG)
Category: Dissertation Phase
Course Code: ENE2412P01 Course Title: Dissertation Phase-III (Semester-IV)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

0 0 20 10
CCE

- - - 100 40
0 0 260 Total: 260 -

Prerequisites: Completion of DP-II
Course Objectives:
To prepare the report of the dissertation work
Course Outcome: After successful completion of the course the student will be able to
CO1 Construct the Progress Report on the Dissertation topic major focusing on Summary of

Objectives Completed and Findings with discussions.

CO2 Demonstrate the Progress Report on the Dissertation topic with major findings and their
discussions.

Syllabus

Unit I Synopsis Submission 200 hrs

1. Introduction
2. Literature Review
3. Statement of the Problem
4. Significance/Rationale
5. Objectives
6. Hypotheses/Research Questions
7. Methodology
8. Results and Discussions
9. Summary of Objectives Completed (Morethan75 %should complete)
10. List of References

Unit II Submission of Synopsis and its Presentation 60 hrs

Student is required to present his/her synopsis in front of Committee of the Department
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MTech in Environmental Engineering (PG)

Rubrics for Continuous Evaluation

Component Level Dissertation Phase III Total Process
Evaluation

Continuous
Comprehensive
Assessment (CCE)

Department Submission of Report in hard copy and
Presentation on Dissertation Work

100 ReferCCE
Guidelines

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 3 2

CO2 3 3 3 2 3 2

3: High, 2: Moderate, 1: Low, 0: No Mapping
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MTech in Environmental Engineering (PG)

Category: Dissertation Phase

Course Code: ENE2412P02 Course Title: Dissertation Phase-IV (Semester-IV)

Teaching Scheme Evaluation Scheme

L T P Cr Exam

Theory%
Marks

Practical%
Marks

Max Min for
Pass Max

Min
for
Pass

0 0 24 12 CCE -
- - 50 40

- 0 312 Total: 312 ESE - 50

Prerequisites: Completion of DPIII
Course Objectives:
To prepare the final report of the dissertation work
Course Outcome: After successful completion of the course the student will be able to
CO1 Construct the Final Report on the Dissertation major focusing on Summary of Objectives

Completed and Findings with discussions.

CO2 Demonstrate the Final Report on the Dissertation with major findings and their discussions.

Syllabus

Unit I Submission of Final Report 70 hrs

1. Introduction
2. Literature Review
3. Statement of the Problem
4. Significance/Rationale
5. Objectives
6. Hypotheses/Research Questions
7. Methodology
8. Results and Discussions
9. Summary of Objectives Completed (100%should complete)
10. List of References
11. List of Papers Published
12. Vita

13. Student is expected to publish a paper in the SCI/SCOPUS indexed Journal and Present the work
in reputed conferences on his/her dissertation work.

Unit II Submission of Report and its Presentation 30 hrs

Studentisrequiredtopresenthis/herworkinfrontofInternalandExternalCommitteeofthe Department
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MTech in Environmental Engineering (PG)

Rubrics for Continuous Evaluation

CO-POMapping

PO1 PO2 PO3 PO4 PO5 PO6

CO1 3 3 3 2 3 2

CO2 3 3 3 2 3 2

3: High, 2: Moderate, 1: Low, 0: No Mapping

Component Level Dissertation Phase IV Total Process
Evaluation

Continuous
Comprehensive
Assessment (CCE)

Faculty Complete Submission of Final Report in
hard copy (4 Sets)

50 Refer CCE
Guidelines

ESE Institute Presentation on the final work in front
of Internal and External Committee
appointed by Department.

50 As per
performances
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M Tech in Environmental Engineering (PG)

INSTRUCTIONS FOR DISSERTATI ONWRITING

It is important that the procedures listed below be carefully followed by all the students of M. Tech.
1. Prepare Three Hard Bound Copies of your manuscript.
2. Limit your Dissertation report to 80 – 120 pages (preferably)
3. The footer must include the following:
Institute Name, M. Tech (Dept. Name) (Specialization) Times New Roman 10 pt. and centrally
aligned.
4. Page number as second line of footer, Times New Roman 10 Pt, centrally aligned.
5. Print the manuscript using
a. Letter quality computer printing.
b. The main part of manuscript should be Times New Roman 12 pt. with alignment - justified.
c. Use 1.5 line spacing.
d. Entire report shall be of 5- 7 chapters. 6. Use the paper size 8.5’’ × 11’’ or A4 (210 × 197 mm).
Please follow the margins given below.
Margin Location Paper 8.5’’ × 11’’ Paper A4 (210 × 197 mm)
Top 1” 25.4 mm
Left 1.5” 37 mm
Bottom 1.25” 32 mm
Right 1” 25.4 mm

7. All paragraphs will be 1.5 line spaced with a one blank line between each paragraph. Each paragraph
will begin with without any indentation.
8. Section titles should be bold with 14 pt typed in all capital letters and should be left aligned.
9. Sub-Section headings should be aligning at the left with 12 pt, bold and Title Case (the first letter
of each word is to be capitalized).
10. Illustrations (charts, drawings, photographs, figures) are to be in the text. Use only illustrations
really pertinent to the text. Illustrations must be sharp, clear, black and white. Illustrations
downloaded from internet are not acceptable.
a. Illustrations should not be more than two per page. One could be ideal
b. Figure No. and Title at bottom with 12 pt
c. Legends below the title in 10 pt
d. Leave proper margin in all sides
e. Illustrations as far as possible should not be photo copied.
11. Photographs if any should of glossy prints
12. Please use SI system of units only.
13. Please number the pages on the front side, centrally below the footer
14. References should be either in order as they appear in the thesis or in alphabetical order by last
name of first author
15. Symbols and notations if any should be included in nomenclature section only
16. Following will be the order of report
i. Cover page and Front page as per the specimen on separate sheet
ii. Certificate from the Institute as per the specimen on separate sheet
iii. Acknowledgements
iv. List of Figures
v. List of Tables
vi. Nomenclature
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vii. Contents
viii. Abstract (A brief abstract of the report not more than 150 words. The heading of abstract i.e. word
“Abstract” should be bold, Times New Roman, 12 pt and should be typed at the centre. The contents
of abstract should be typed on new line without space between heading and contents. Try to include
one or two sentences each on motive, method, key-results and conclusions in Abstract
1 Introduction (2-3 pages) (TNR – 14 Bold)
1.1 Problem statement (TNR – 12)
1.2 Objectives
1.3 Scope
1.4 Methodology
1.5 Organization of Dissertation
2 Literature Review (20-30 pages) Discuss the work done so far by researchers in the domain area and
their significant conclusions. No derivations, figures, tables, graphs are expected.
3 This chapter shall be based on your own simulation work (Analytical/ Numerical/FEM/CFD) (15-
20 pages)
4 Experimental Validation - This chapter shall be based on your own experimental work (15-20 pages)
5 Concluding Remarks and Scope for the Future Work (2-3 pages)
References
ANNEXURE (if any) (Put all mathematical derivations, Simulation program as Annexure)
17. All section headings and subheadings should be numbered. For sections use numbers 1, 2, 3, ….
and for subheadings 1.1, 1.2, …. etc and section subheadings 2.1.1, 2.1.2, …. etc.
18. References should be given in the body of the text and well spread. No verbatim copy or excessive
text from only one or two references. If figures and tables are taken from any reference then indicate
source of it. Please follow the following procedure for references
Reference Books
Collier, G. J. and Thome, J. R., Convective boiling and condensation, 3rd ed., Oxford University Press,
UK, 1996, pp. 110 – 112.
Papers from Journal or Transactions
Jung, D. S. and Radermacher, R., Transport properties and surface tension of pure and mixed
refrigerants, ASHRAE Trans, 1991, 97 (1), pp. 90 – 98. Bansal, P. K., Rupasinghe, A. S. and Jain, A.
S., An empirical correction for sizing capillary tubes, Int. Journal of Refrigeration, 1996, 19 (8), pp.497
– 505.
Papers from Conference Proceedings
Colbourne, D. and Ritter, T. J., Quantitative assessment of flammable refrigerants in room air
conditioners, Proc. of the Sixteenth International Compressor Engineering Conference and Ninth
International Refrigeration and Air Conditioning Conference, Purdue University, West Lafayette,
Indiana, USA, 2002, pp. 34 – 40.
Reports, Handbooks etc.
United Nations Environmental Programme, Report of the Refrigeration, Air Conditioning and Heat
Pumps, Technical Option Committee, 2002, Assessment - 2002.
Patent
Patent no, Country (in parenthesis), date of application, title, year.
Internet
www.(Site) [Give full length URL]
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MTech in Environmental Engineering (PG)

Continuous Comprehensive Assessment (CCE)

1. Model/SoftwareMaking and Simulation

A. Methodology

1. Topic Selection:

 Students will choose a specific concept or unit related to the course syllabus (e.g., structural
engineering, material properties, axial stresses, etc.).

 Alternatively, a topic can be assigned by the instructor that aligns with key learning
outcomes.

2. Research and Design:

 Students conduct preliminary research to gather theoretical knowledge.
 Based on this, students will create a basic blueprint/design for the model. This could be a

physical structure, mechanical unit, or software-based simulation.

3. Material Selection/Software Setup:

 Students decide the materials (for physical models) or tools/software (for simulations) to be
used, focusing on availability and relevance to the topic.

4. Model Construction/Simulation Development:

 Students will begin the process of constructing the model or setting up the simulation.
 For physical models, ensure proper scaling and material handling.
 For simulations, set up parameters that mimic real-life scenarios, e.g., forces, stresses, or

material behavior.

5. Testing and Refining:

 Once the model/simulation is created, it is tested under various conditions (e.g., stress or load
application).

 Students must document any adjustments made during this process, justifying why those
changes were necessary.

6. Presentation:

 Students present their model or simulation to the class/instructor.
 The presentation should include an explanation of the design, challenges faced, solutions

implemented, and the expected real-world application.

7. Report Submission:
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 A brief written report detailing the steps taken, design rationale, and results of the testing
must be submitted alongside the model.

B. Benefits of Model Making Simulation

1. Hands-On Learning:

 Encourages practical understanding of theoretical concepts.
 Bridges the gap between abstract ideas and real-world application.

2. Critical Thinking & Problem-Solving:

 Students learn to troubleshoot issues in design, materials, or simulation setups.

3. Teamwork and Collaboration:

 In group settings, this fosters communication and collaboration among students.

4. Creativity and Innovation:

 Allows students to experiment with new designs, innovative solutions, and modern
tools/software.

5. Enhances Presentation and Communication Skills:

 Presenting the model improves verbal and non-verbal communication abilities,
essential for professional development.

C. Rubrics (10 Marks)

Criteria Weightage Description

Understanding of
Concept 3 Marks

Evaluate how well the model/simulation reflects the
understanding of the unit/topic. Did the student demonstrate
correct theoretical application?

Design and
Creativity 2 Marks Assess the innovation in design and problem-solving. Did the

student show creativity and thoughtfulness in the approach?

Functionality&
Accuracy 2 Marks

Review if the model/simulation performs the desired function
effectively. Is it accurate, realistic, and aligned with real-world
scenarios?

Presentation&
Explanation 2 Marks

Assess the clarity, depth, and engagement of the presentation.
How well did the student explain their design and the rationale
behind it?

Report Submission 1 Mark
Evaluate the quality and thoroughness of the report. Does it
clearly document the steps, challenges, and results of the
simulation/model?
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2. Poster Presentation

A. Methodology

1. Topic Selection:

 Students select a topic or unit relevant to the course, focusing on core concepts such as
materials, stresses, or structural analysis.

 Alternatively, the instructor assigns topics to ensure coverage of essential learning outcomes.

2. Research and Planning:

 Students conduct in-depth research on the chosen topic to gather theoretical and practical
knowledge.

 They outline key points, data, and visuals they intend to use in the poster. This stage includes
planning the structure of the poster to ensure clarity and organization.

3. Poster Design:

 Using design tools (e.g., PowerPoint, Canva, or manual drawing), students design the poster.
 The poster should include key sections like Introduction, Core Concepts, Visual Aids

(graphs, images, charts), and Conclusion. It should be visually engaging while also being
informative.

4. Poster Construction:

 Students create the final version of the poster by assembling researched information, adding
visuals, and organizing content logically.

 Attention should be paid to font size, color schemes, and layout to ensure clarity and
readability from a distance.

5. Presentation Preparation:

 Students prepare a short verbal explanation (3-5 minutes) to accompany the poster during the
presentation.

 The explanation should cover the main points of the poster and address questions from the
audience.

6. Presentation:

 Students display their posters in a gallery-style format or individually present them to the
instructor and peers.

 During the presentation, students explain the content, highlight important findings, and
answer any questions raised by the audience.



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

7. Report Submission (Optional):

 Students may submit a brief report outlining the methodology followed and the rationale for
choosing specific content and design elements.

B. Benefits of Poster Presentation

1. Visual Learning:
o Students learn to condense complex information into clear, digestible visual formats,

reinforcing understanding of the topic.
2. Critical Thinking & Synthesis:

o Condensing research into a poster requires students to critically evaluate what is most
essential and how to present it effectively.

3. Communication Skills:
o Presenting the poster helps students improve their ability to explain concepts clearly

and concisely, enhancing both verbal and non-verbal communication skills.
4. Creativity and Design Thinking:

o Students get an opportunity to apply creativity in the design process, making learning
more engaging and multidimensional.

5. Engagement and Peer Learning:
o Gallery-style presentations encourage interaction among peers, facilitating knowledge

exchange and feedback.

Rubrics (10 Marks)

Criteria Weightage Description
Understanding of
Concept 3 Marks Assess how well the student has understood the key concept of

the unit and whether it is correctly reflected in the poster.
Design andVisual
Appeal 2 Marks Evaluate the creativity and effectiveness of the poster’s design,

including layout, clarity, and the use of visual aids.
Content
Organization 2 Marks Review the logical flow of information and how well the poster

communicates the main idea. Are the points easy to follow?

Presentation&
Explanation 2 Marks

Assess the student’s ability to clearly explain the poster content
during the presentation, along with their engagement with the
audience.

Innovation and
Creativity 1 Mark Evaluate the originality of the approach, whether in content

presentation or poster design.
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3. Group Discussion

A. Methodology

1. Topic Selection:

 The instructor selects a unit-related topic or assigns different topics to groups that are relevant
to the course objectives.

 Topics should encourage critical thinking and promote different viewpoints.

2. Group Formation:

 Students are divided into small groups of 4-6 members. Each group is assigned a specific
topic for discussion.

 Within the group, students assign roles such as a moderator (optional) to guide the discussion.

3. Preparation:

 Each group is given time to research their topic, gather arguments, facts, and examples.
 Students collaborate to outline their key points and assign different aspects of the discussion

to individual members for thorough coverage.

4. Discussion Execution:

 Groups participate in the discussion, presenting their viewpoints, rebuttals, and solutions.
 Discussions are guided by a set of questions or prompts provided by the instructor, and all

students are encouraged to participate actively.
 Students listen attentively to their peers and respond constructively, ensuring a balanced and

respectful debate.

5. Moderation (Optional):

 The discussion can be moderated by the instructor to ensure equal participation and to
intervene if necessary to keep the conversation on track.

6. Conclusion and Summarization:

 At the end of the group discussion, one member from each group summarizes their group’s
points and findings.

 A collective reflection or feedback session can be organized where students share what they
have learned from the discussion.
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7. Peer and Self-Assessment:

 Groups can participate in a peer-review process where students assess the contribution of
other group members.

 A self-assessment can also be included to reflect on individual participation and learning
outcomes.

B. Benefits of Group Discussion

1. Enhances Critical Thinking:
o Group discussions encourage students to think deeply about their topics, consider

different perspectives, and form logical arguments.
2. Develops Communication Skills:

o Students practice articulating their ideas clearly and concisely while also learning to
listen and respond to others' views.

3. Fosters Collaboration:
o Group discussions require teamwork, promoting a collaborative learning environment

where students learn from each other.
4. Encourages Active Learning:

o Students take ownership of their learning by engaging with course material in a more
interactive and dynamic way.

5. Builds Confidence:
o Participating in group discussions helps students develop confidence in public

speaking and defending their viewpoints.

C. Rubrics (10 Marks)

Criteria Weightage Description
Understanding of
Topic 3 Marks Assess how well the student has understood the topic and

contributes meaningfully to the discussion with relevant points.

Quality of
Arguments 2 Marks

Evaluate the depth and logic of the arguments presented by the
student, including the use of examples, data, or reasoning to
support their viewpoint.

Active
Participation 2 Marks Review the student's level of engagement during the discussion,

including their willingness to contribute and interact with peers.

Listening and
Response 2 Marks

Assess the student's ability to listen to others’ arguments and
provide thoughtful, respectful responses, including rebuttals and
counterarguments.

Collaboration&
Teamwork 1 Mark

Evaluate how well the student collaborates with the group,
respects others' opinions, and helps facilitate a constructive
discussion.
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4. Article/Literature Review

A. Methodology

1. Topic Selection:

 Students are either assigned a specific unit-related topic or select one that aligns with the key
concepts of the course.

 The topic should have sufficient academic or research material available for review.

2. Research and Material Collection:

 Students gather information from credible sources such as academic journals, books,
conference papers, and reports.

 Students are encouraged to use resources like SCOPUS, Web of Science, Google Scholar,
and library databases to find peer-reviewed articles.

3. Analysis of Literature:

 Students critically evaluate the gathered material, identifying key arguments, methodologies,
findings, and gaps in the existing literature.

 The review should cover a range of perspectives on the topic, ensuring that it is not biased or
one-sided.

4. Structuring the Review:

 Introduction: Define the scope of the review and outline the research question or focus.
 Main Body: Summarize the literature, organizing it by themes, methodologies, or

chronological order. Discuss key contributions and contrasting views.
 Analysis and Discussion: Compare and critique the various perspectives. Identify trends,

gaps, and opportunities for further research.
 Conclusion: Summarize the findings and propose possible future research directions.

5. Writing the Review:

 Students write the review, maintaining academic integrity, clarity, and proper citation
practices (e.g., APA, MLA, or Chicago style).

 Ensure that the language is formal, objective, and devoid of personal bias.

6. Peer Review (Optional):

 Students can exchange reviews with their peers for constructive feedback on content,
structure, and clarity before submission.

7. Final Submission:

 Students submit the final review with proper formatting, citations, and a bibliography.
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B. Benefits of Article/Literature Review

1. In-Depth Understanding:
o Students gain a deep understanding of the topic by reviewing a variety of scholarly

perspectives, methodologies, and findings.
2. Research Skills Development:

o Students learn how to find, analyze, and synthesize information from credible
academic sources, honing their research capabilities.

3. Critical Thinking:
o Literature reviews encourage students to critically evaluate the strength of arguments,

identify biases, and analyze methodologies in the existing research.
4. Academic Writing Skills:

o Writing a literature review helps students develop skills in structuring academic
papers, citing sources, and presenting arguments in a coherent and scholarly manner.

5. Identifying Gaps in Knowledge:
o By reviewing existing literature, students can identify gaps in current knowledge,

which could lead to new research questions or projects.

C. Rubrics (10 Marks)

Criteria Weightage Description

Comprehensiveness of
Review 3 Marks

Evaluate the depth of the literature review, including the
variety of sources used and the coverage of different
perspectives.

Critical Analysis 3 Marks
Assess the student's ability to critically analyze the literature,
compare viewpoints, identify trends, and highlight gaps or
contradictions in the research.

Organization and
Structure 2 Marks

Review the clarity and logical flow of the review, including
proper sectioning (introduction, body, conclusion) and
adherence to academic writing conventions.

Use of Sources &
Citations 1 Mark Evaluate the quality and relevance of the sources used, as well

as the accuracy of citations and bibliography.

Clarity andWriting
Quality 1 Mark

Assess the clarity, coherence, and academic tone of the
writing, ensuring it is free from grammatical and
typographical errors.
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5. Survey based Learning
A. Methodology

1. Topic Selection:

 Students choose or are assigned a topic relevant to the unit. The topic should be something
that can be explored by gathering opinions, feedback, or data from a target population (e.g.,
understanding student perceptions of specific materials or techniques in construction).

2. Objective and Research Questions:

 Clearly define the objective of the survey. What do you aim to learn from conducting the
survey? Identify specific research questions that the survey will address.

3. Survey Design:

 Question Development: Create questions that are clear, concise, and relevant to the topic.
Use a mix of question types: multiple-choice, Likert scale, and open-ended questions to
capture both quantitative and qualitative data.

 Pilot Testing: Test the survey with a small group to ensure that the questions are
understandable and generate useful responses.

4. Target Population:

 Identify the demographic or group that will participate in the survey. Ensure the group is
relevant to the unit being studied (e.g., students, professionals in the field, or peers).

5. Data Collection:

 Administer the survey using appropriate methods: paper-based, online forms (Google Forms,
SurveyMonkey), or interviews. Ensure the data collection period is sufficient to gather a
representative sample.

 Ensure ethical practices are followed, including anonymity and voluntary participation.

6. Data Analysis:

 Once data is collected, students analyze it to identify trends, patterns, and key findings.
 Use statistical tools for quantitative data (e.g., percentages, averages) and thematic analysis

for qualitative responses.

7. Report Preparation:

 Students write a report summarizing their findings. The report should include the survey
objective, methodology, key results, discussion, and conclusions based on the data collected.

 Visual aids such as graphs, pie charts, or tables can be used to present the findings clearly.



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

8. Presentation of Results (Optional):

 Students may present their findings in class, explaining the methodology, survey outcomes,
and any insights or recommendations derived from the survey.

B. Benefits of Conducting a Survey

1. Data Collection Skills:
o Conducting a survey teaches students how to gather data in a structured manner,

improving their research abilities.
2. Critical Analysis:

o Students learn to critically analyze and interpret survey results, distinguishing
between significant trends and outliers.

3. Engagement with Real-world Data:
o Surveys allow students to engage with real-world opinions and data, giving them

practical insights that supplement theoretical knowledge.
4. Improvement of Communication:

o Survey design and report writing enhance students' ability to ask clear questions and
present data effectively, improving both written and verbal communication skills.

5. Problem Solving:
o Analyzing survey results encourages students to think critically about the data,

solving problems or identifying gaps based on evidence collected.

C. Rubrics (10 Marks)

Criteria Weightage Description
Survey Design and
Questioning 3 Marks Evaluate the quality of the survey design, clarity of the questions,

relevance to the unit, and the variety of question types used.

Data Collection&
Analysis 3 Marks

Assess the effectiveness of the data collection process and the
depth of the data analysis, including identifying trends and key
insights from the results.

Presentation of
Results 2 Marks

Review how well the data is presented, including the use of visual
aids (charts, graphs), and the clarity of the results summary in the
report.

Clarity and
Structure of
Report

1 Mark
Evaluate the organization of the report, ensuring it follows a
logical structure with clear objectives, methodology, findings, and
conclusions.

Creativity and
Originality 1 Mark

Consider the creativity and originality of the survey topic, design,
and interpretation of the data, as well as how effectively students
connected it to the course.
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6. Assignment

A. Methodology

1. Topic Selection:

 The instructor assigns or allows students to choose a topic relevant to the unit being studied.
The topic should cover core concepts, theories, or applications (e.g., structural analysis,
material properties, or design methods in civil engineering).

 The topic should encourage critical thinking and align with the learning objectives of the unit.

2. Research and Preparation:

 Students conduct research using textbooks, academic papers, lecture notes, and credible
online resources.

 They collect information on the topic, organize key points, and begin outlining their
assignment. Students should focus on both theoretical and practical aspects, where applicable.

3. Assignment Structure:

 Introduction: Briefly introduce the topic and outline the scope of the assignment.
 Main Body: Present a detailed explanation of the key concepts, methodologies, or findings

related to the unit topic. Use relevant examples, case studies, or diagrams to support the
arguments.

 Conclusion: Summarize the findings, restate the importance of the topic, and propose future
directions for study or application.

4. Writing the Assignment:

 Students write the assignment, ensuring clarity, coherence, and logical flow of ideas.
Citations should be used where appropriate to reference sources.

 The length and depth of the assignment should reflect the importance of the topic and be
proportional to the allocated marks (e.g., 800-1000 words for a 10-mark assignment).

5. Submission:

 Assignments are submitted on the due date in the required format (e.g., typed, printed, or
uploaded on an LMS platform).

 Proper formatting (e.g., font size, margins, and citation style) should be followed as per the
instructor’s guidelines.

6. Optional Peer Review:

 If time permits, students can engage in peer reviews before submitting their final draft. This
allows them to receive feedback on content clarity, structure, and completeness.
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B. Benefits of Assignment

1. Deep Learning:
o Assignments encourage students to engage deeply with the unit's subject matter,

leading to a better understanding of concepts and theories.
2. Research Skills Development:

o Students develop essential research skills by exploring various sources and identifying
the most relevant information for their assignment.

3. Critical Thinking:
o Assignments help students analyze and evaluate information, enhancing their critical

thinking and problem-solving abilities.
4. Time Management:

o Completing assignments within a set deadline teaches students how to manage their
time effectively.

5. Academic Writing Skills:
o Students improve their ability to communicate ideas in written form, develop

structured arguments, and use proper citation methods.
6. Application of Knowledge:

o Assignments provide an opportunity to apply theoretical knowledge to real-world
examples, improving students' ability to connect theory with practice.

C. Rubrics (10 Marks)

Criteria Weightage Description

Understanding of
Concepts 4 Marks

Evaluate how well the student has understood the core concepts
of the unit and how effectively they have been explained in the
assignment.

Depth of Research 2 Marks
Assess the quality and depth of research, including the variety of
sources used and the relevance of examples or case studies
provided.

Clarity and
Organization 2 Marks

Review the clarity of the writing and logical organization of the
assignment, including the structure (introduction, body,
conclusion) and the flow of ideas.

Presentation and
Formatting 1 Mark

Evaluate the presentation of the assignment, including adherence
to formatting guidelines, citation style, and overall neatness and
readability.

Originality and
Creativity 1 Mark Assess the originality of the content and creativity in presenting

ideas or applying theoretical knowledge to practical examples.
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7. Open Book Test

A. Methodology

1. Topic and Scope Definition:

 The instructor selects topics for the open book test that align with the learning outcomes of
the unit. Questions should test students' understanding of concepts, their ability to apply
knowledge, and their critical thinking skills rather than rote memorization.

2. Test Design:

 Question Types: The test should include a mix of question types, such as short answer
questions, problem-solving exercises, and case study-based questions. Open-ended questions
can be used to evaluate the application of concepts in real-world situations.

 Level of Difficulty: Questions should be challenging, requiring students to analyze, evaluate,
and synthesize information rather than simply look up facts. The test should encourage
students to engage with the material meaningfully.

3. Guidelines for Students:

 Students are allowed to use textbooks, notes, and other reference materials during the test.
However, they must rely on their understanding and application of the material.

 Clear instructions regarding time limits, allowed materials, and expectations for citing
sources (if needed) should be provided.

4. Test Execution:

 The test can be conducted in a classroom or online environment with a fixed time limit (e.g.,
60 minutes).

 Instructors should ensure that students understand that simply copying information from their
books will not earn high marks; instead, they must demonstrate comprehension and analysis.

5. Answer Submission:

 Students submit their answers in the required format (e.g., written answers or online
submission) by the end of the test period.

6. Post-Test Review (Optional):

 After the test, the instructor may conduct a review session where they discuss common errors,
exemplary answers, and any learning gaps.



DYPatil College of Engineering, Akurdi , Pune
An Autonomous Institute fromAY 2024-25, Affiliated to Savitribai Phule Pune University, Pune

B. Benefits of Open Book Test

1. Reduces Memorization Pressure:
o Students are not required to memorize information, allowing them to focus on

understanding and applying knowledge.
2. Encourages Critical Thinking:

o Open book tests challenge students to think critically, analyze problems, and apply
concepts, fostering higher-order cognitive skills.

3. Prepares Students for Real-World Situations:
o In real-world scenarios, professionals often refer to resources and apply their

knowledge to solve problems. Open book tests simulate this experience.
4. Promotes Effective Study Habits:

o Students learn how to effectively use resources to find information and enhance their
understanding, improving research skills.

5. Reduces Test Anxiety:
o The open book format can reduce stress, making it easier for students to focus on

problem-solving rather than recall.
6. Encourages Deeper Understanding:

o Students are more likely to study material deeply since they need to understand it to
apply it correctly during the test.

C. Rubrics for Open Book Test (10 Marks)

Criteria Weightage Description

Understanding of
Concepts 4 Marks

Evaluate how well the student demonstrates a deep
understanding of the key concepts, theories, or principles related
to the unit.

Application of
Knowledge 3 Marks

Assess the student's ability to apply theoretical knowledge to
practical situations or problems. Responses should demonstrate
thoughtful application of concepts.

Critical Thinking
and Analysis 2 Marks

Review the student's ability to analyze information, evaluate
alternatives, or provide a reasoned argument based on the
material referenced during the test.

Use of Resources 1 Mark
Evaluate how effectively the student uses their notes, textbooks,
and other resources during the test. Answers should reflect
intelligent reference to material, not just copying.
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8. Oral/Viva Voce Examination

A. Methodology

1. Topic Coverage:

 The instructor selects questions that align with key concepts from the unit. These questions
can range from basic understanding to in-depth application and analysis of topics covered in
the syllabus.

 The questions should test a student’s comprehension, ability to explain concepts, and apply
theoretical knowledge to practical problems.

2. Structure of the Examination:

 Question Design: The instructor prepares a set of questions that may include factual
questions, conceptual queries, problem-solving scenarios, and case studies. Questions should
encourage students to explain concepts in their own words.

 Time Allocation: Each student is given a set amount of time (e.g., 10-15 minutes) to answer
the questions. The number of questions depends on the time available and the complexity of
the topics.

 Follow-up Questions: Based on the student's answers, the examiner can ask follow-up
questions to probe deeper into their understanding or clarify their thought process.

3. Examination Procedure:

 The oral examination is conducted individually. The instructor or a panel of examiners asks
questions, and students answer them verbally.

 Students should be allowed time to think and structure their responses. They can refer to
notes or reference materials if permitted by the examiner.

4. Assessment Criteria:

 The examination should assess the student's knowledge, clarity of thought, communication
skills, and ability to justify or explain their answers logically.

5. Feedback (Optional):

 After the examination, students can receive feedback on their performance, highlighting areas
of strength and those needing improvement.

B. Benefits of Oral/Viva Voce Examination

1. Assessment of Conceptual Understanding:
o Oral exams are an excellent way to assess a student's deep understanding of concepts.

They require the student to explain ideas clearly and concisely.
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2. Improves Communication Skills:
o By responding to questions verbally, students enhance their communication skills,

including the ability to express complex ideas succinctly.
3. Encourages Spontaneous Thinking:

o Oral exams test students' ability to think on their feet, respond to unexpected
questions, and explain concepts without relying on pre-written answers.

4. Identifies Gaps in Learning:
o Oral exams allow examiners to ask follow-up questions to clarify misunderstandings

or probe deeper into the student’s comprehension of the material.
5. Reduces Dependence on Written Tests:

o Not all students excel in written exams. Oral exams provide an alternative mode of
assessment, beneficial for those with stronger verbal communication skills.

6. Interactive and Dynamic Assessment:
o Unlike written exams, oral exams are interactive and allow for a dialogue between the

examiner and the student, making it a dynamic form of assessment.

C. Rubrics (10 Marks)

Criteria Weightage Description

Knowledge and
Understanding 4 Marks

Evaluate the depth of the student’s knowledge on the unit
topics, including their ability to explain core concepts,
principles, and theories.

Clarity of Explanation 2 Marks
Assess the student’s ability to explain concepts in a clear,
organized, and concise manner. Responses should be
coherent and logically structured.

Application of
Knowledge 2 Marks

Review how well the student can apply theoretical conceptsto
practical scenarios or real-world examples. Responses should
demonstrate critical thinking.

Confidence and
Communication 1 Mark

Evaluate the student’s confidence in answering questions,
their ability to articulate responses clearly, and maintain a
positive, calm demeanor.

Problem-Solving and
Critical Thinking 1 Mark

Assess the student's ability to solve problems or reason
through complex issues during the exam, including
responding to follow-up questions effectively.
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9. Quiz/MCQ

A. Methodology

1. Topic and Content Coverage:

 The instructor selects multiple-choice questions (MCQs) that cover the key concepts,
theories, and applications from the unit. Questions should be designed to assess both basic
understanding and higher-order thinking skills such as analysis and application.

 The quiz should include questions from different sections of the unit to ensure a
comprehensive assessment of the material.

2. Question Design:

 Question Types: The quiz should consist of a balanced mix of fact-based questions (recall),
concept-based questions (understanding), and application-based questions (problem-solving).

 Distractors: Each question should have 3-5 answer choices, including distractors (incorrect
options) that are plausible, requiring students to carefully consider their answers.

 Difficulty Level: Include a range of easy, moderate, and difficult questions to differentiate
between levels of student understanding.

3. Quiz Format:

 Number of Questions: Typically, 10-15 MCQs for a 10-mark quiz is appropriate, depending
on the time allotted.

 Time Limit: The quiz should be time-bound, ensuring that students must think quickly and
demonstrate mastery of the material within a set period (e.g., 15-20 minutes).

4. Test Administration:

 The quiz can be conducted in-class on paper or online using a learning management system
(LMS) that automatically grades the MCQs.

 Instructions should be clearly communicated, including how much time is allotted, how to
mark answers, and whether there is negative marking for incorrect answers (if applicable).

5. Post-Quiz Review (Optional):

 After the quiz, instructors may review the correct answers with students, explain tricky
questions, and clarify any areas of confusion.

B. Benefits of Quiz MCQ Examination

1. Efficient Assessment:
o MCQs allow instructors to quickly assess student understanding of a wide range of

topics within a short time frame.
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2. Objective Grading:
o MCQs provide an objective way to grade, reducing the potential for bias, and making

scoring quick and straightforward.
3. Broad Coverage:

o A well-designed MCQ quiz can cover a broad range of topics, ensuring that students
are tested on various parts of the unit.

4. Encourages Focused Study:
o Students prepare for MCQs by studying the key concepts and important details,

encouraging them to focus on understanding core material.
5. Immediate Feedback (in online tests):

o In an online format, students can receive immediate feedback on their performance,
which helps reinforce learning and identify gaps in knowledge.

6. Test-Taking Skills:
o MCQ quizzes help students develop test-taking strategies, such as eliminating wrong

options and managing time effectively during exams.

10. Problem-Based Learning (PBL)

A. Methodology

1. Problem Design:

 The instructor designs a real-world, complex problem or case relevant to the unit’s topics.
The problem should be open-ended, requiring students to engage deeply with the unit’s key
concepts and apply their knowledge.

 The problem could be related to the application of theoretical knowledge to practical
challenges in civil engineering, structural analysis, materials science, etc.

2. Group Formation:

 Students are divided into small groups (3-5 members), encouraging collaboration. Each group
works together to analyze the problem, discuss potential solutions, and divide tasks based on
individual strengths.

3. Research and Inquiry:

 Students conduct research, using textbooks, academic papers, and other credible sources to
gather information on the problem. This process encourages students to ask questions,
hypothesize, and explore different approaches.

 They must apply unit concepts, such as stress analysis, material properties, or construction
methods, to propose viable solutions.

4. Problem Solving:

 The group collaborates to develop a solution to the problem. They must present logical, well-
structured arguments and provide evidence to support their proposed solution.
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 Solutions should be grounded in the theory learned during the unit but also involve critical
thinking and innovation.

5. Presentation and Discussion:

 Each group presents their solution to the instructor and peers, using visual aids (e.g.,
PowerPoint, charts) or detailed reports.

 A Q&A session follows, where the group defends their solution and explains their decision-
making process. Other students can ask questions, offering a peer-evaluation aspect.

6. Evaluation and Feedback:

 The instructor evaluates each group based on the quality of the solution, the application of
unit concepts, teamwork, and presentation skills.

 Feedback is provided, highlighting strengths and areas for improvement. Peer evaluation can
also be incorporated as part of the final grade.

B. Benefits of Problem-Based Learning (PBL)

1. Deep Learning:
o PBL fosters a deep understanding of subject matter as students engage with real-world

problems that require applying theoretical knowledge.
2. Development of Critical Thinking:

o Students improve their critical thinking, problem-solving, and decision-making skills
by tackling open-ended problems and exploring various solutions.

3. Improves Collaboration and Teamwork:
o PBL encourages teamwork, helping students develop collaboration and

communication skills. They learn to work effectively in groups, share responsibilities,
and build on each other’s ideas.

4. Encourages Self-Directed Learning:
o Students take responsibility for their learning as they research the problem, identify

knowledge gaps, and actively seek solutions.
5. Enhances Problem-Solving Skills:

o By working on practical, real-world problems, students enhance their ability to think
critically and creatively, applying unit concepts to solve complex issues.

6. Increased Engagement:
o PBL makes learning more engaging and interactive, helping students see the

relevance of their studies to real-world challenges in their field of interest.
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Rubrics for Problem-Based Learning (10 Marks)

Criteria Weightage Description

Understanding of
Concepts 3 Marks

Evaluate how well students understand and apply unit concepts
to the problem. This includes the accuracy and depth of their
theoretical knowledge.

Quality of Solution 3 Marks
Assess the feasibility, creativity, and effectiveness of the
proposed solution. The solution should be logical, innovative,
and well-supported by evidence.

Collaboration and
Teamwork 2 Marks

Review how effectively the group worked together, divided
tasks, and communicated ideas. Consider each member’s
contribution to the overall project.

Presentation and
Communication 1 Mark

Evaluate the clarity, organization, and persuasiveness of the
group’s presentation. This includes the use of visual aids and
the ability to defend their solution.

Problem-Solving
Process 1 Mark

Assess how well the group engaged with the problem-solving
process, including research, analysis, and the critical
evaluation of different solutions.

11. Experiential Learning

A. Methodology

1. Learning Objectives and Activity Design:

 Identify Objectives: The instructor clearly defines learning objectives that align with the
unit’s key concepts and goals. These could be understanding core theories, practical
applications, or developing professional skills.

 Design Experiential Activities: Activities are designed to provide students with hands-on,
real-world experiences. This could include fieldwork, laboratory experiments, industry visits,
simulations, or project-based work. For example, in civil engineering, students might visit a
construction site or work on a structural analysis project using real data.

 Connect to Theory: Ensure that activities are closely tied to theoretical knowledge taught in
the unit, providing opportunities for students to apply concepts in practical settings.

2. Execution of the Activity:

 Preparation: Before starting the experiential learning activity, the instructor provides
background information, instructions, and expectations. Students should understand how the
activity links to the unit’s learning outcomes.

 Engagement: Students actively participate in the learning activity, applying their knowledge
in real-world or simulated environments. This may involve conducting experiments,
gathering data, observing professional practices, or solving problems in a practical context.
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 Reflection: After the activity, students reflect on their experiences. They analyze how
theoretical concepts were applied in practice, what challenges they encountered, and what
they learned from the process.

 Documentation: Students submit a report or presentation that documents the experiential
learning activity. They must explain the process, the outcomes, and how they applied unit
concepts to real-life scenarios.

3. Group or Individual Work:

 Experiential learning activities can be done individually or in groups, depending on the nature
of the activity. Group work encourages collaboration and teamwork, while individual work
ensures personal accountability and deep reflection.

4. Feedback and Assessment:

 The instructor provides feedback based on students’ reports, presentations, and reflections.
This feedback helps students understand their performance and encourages further learning.

B. Benefits of Experiential Learning

1. Practical Application of Knowledge:
o Students have the opportunity to apply theoretical concepts to real-world situations,

helping them understand how abstract ideas work in practice.
2. Enhanced Engagement:

o Experiential learning is highly engaging, making the learning process more dynamic
and motivating students to take an active role in their education.

3. Development of Critical Skills:
o Experiential learning fosters skills such as problem-solving, critical thinking,

collaboration, and communication, which are essential for professional success.
4. Bridges the Gap Between Theory and Practice:

o Students gain a clearer understanding of how academic knowledge translates to
professional environments, helping them prepare for future careers.

5. Reflection and Deep Learning:
o The reflection process allows students to think critically about their experiences,

deepening their understanding of the unit’s concepts.
6. Personal and Professional Growth:

o Experiential learning promotes personal growth by challenging students to take
initiative, manage projects, and work through real-world challenges.
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C. Rubrics (10 Marks)

Criteria Weightage Description

Application of
Theoretical Concepts 4 Marks

Evaluate how well students apply the theoretical knowledge
from the unit to practical, real-world situations. This includes
accurate and thoughtful use of concepts.

Engagement in the
Activity 2 Marks

Assess the level of active participation, enthusiasm, and
initiative taken by the student or group during the experiential
activity.

Reflection and
Analysis 2 Marks

Review the quality of the student’s reflection on their
experience. Students should demonstrate critical thinking,
analysis of challenges, and lessons learned.

Presentation or
Documentation 1 Mark

Evaluate the clarity, organization, and professionalism of the
student’s report or presentation. This includes explaining the
activity, outcomes, and conclusions.

Problem-Solving and
Adaptability 1 Mark

Assess how well the student navigated challenges or
unexpected outcomes during the experiential activity and their
ability to adapt to real-world constraints.
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