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COURSE STRUCTURE
· M. Tech Irrigation & Drainage Engineering 

Basic Supporting Courses

S. No.
 Course Code

Course Title




L-T-P
     Credits

1. MAS    701

Advanced Engineering Mathematics

3-1-0
          4

2. MAS    711     
Statistics –I




2-0-1
          3

3.
COMP 805

Computer Programming 


2-0-1
          3


Core Course

A) S. No.
Course Code

Course Title



L-T-P
     Credits 

1. SWLE  700
Research Institution/Industrial visit

0-0-1
          1

2. SWLE  701
Applied Hydrology



2-0-0
          2

3. SWLE  702
Soil –Water Plant relationship


2-0-1
          3

4. SWLE  703
Fluid Mechanics & Open Channel 




Hydraulics




2-0-0             2 

5. SWLE  704

Irrigation Management



2-0-1
          3

6. SWLE  705

Drainage of Agricultural Land


3-0-0
          3

7. SWLE  706

Hydraulic Structure & Machinery 

2-0-0
          2

8. SWLE  780

Seminar-I




0-0-1
          1

9. SWLE  800

Field /Industrial Training

 
0-0-1
          1

10. SWLE  801

Irrigation System Design


3-0-0
          3

11. SWLE  880

Seminar –II




0-0-1
          1

12. SWLE  899

Dissertation




0-0-15
        15 
Specialized Courses

S. No. 
Course Code

Course Title




L-T-P
     Credits 

1. SWLE 708

Watershed Development & Management 
2-0-1
          3

2. SWLE 709

Soil Salinity and Water Quality 


2-0-0
          2

3. SWLE 710

Ground Water Development & Tubewells
2-0-0
          2

4. SWLE 711

Crop Environmental Engineering

2-0-0
          2

5. SWLE 712

Air Photo Interpretation & Remote Sensing
2-0-1
          3

6. SWLE 803

Flow Through Porous Media 


2-0-0
          2

7. SWLE 804

Planning Execution & Management of 

2-0-0
          2

Irrigation & Drainage Projects





8. SWLE 805

Irrigation Management Under Controlled 
2-0-0
          2

Environment




 



9. SWLE 806

Economic Evaluation of Irrigation & 

2-0-0
          2

Drainage Projects







10. SWLE 807

Irrigated Crops




2-0-0
          2

11. SWLE 808

Minor Irrigation & Well Hydraulics

2-0-0
          2 

·  M. Tech Soil & Water Conservation Engineering 

Basic Supporting Courses

S. No.
Course Code
Course Title




L-T-P
      Credits 

 1.                
MAS    701
Advanced Engineering Mathematics

3-1-0 
          4

 2.
  MAS    711
Statistics –I




2-0-1
          3

 3.       

COMP 805
Computer Programming 


2-0-1
          3


Core Course

S. No.
     Course Code
Course Title




L-T-P        Credits

1. SWLE  700
Research Institution/Industrial visit

0-0-1
          1

2. SWLE  701
Applied Hydrology



2-0-0
          2

3. SWLE  702
Soil –Water Plant relationship


2-0-1
          3

4. SWLE  703
Fluid Mechanics & Open Channel 

2-0-0
          2



Hydraulics 

5. SWLE  705

Drainage of Agricultural Land


3-0-0
          3

6. SWLE  707

Advanced Soil &Water Conservation

3-0-0
          3





Engineering

7. SWLE  708

Watershed Development & Management
2-0-1
          3

8. SWLE  780

Seminar-I




0-0-1
          1

9. SWLE  800

Field /Industrial Training

 
0-0-2
          2

10. SWLE  802

Design of Soil & Water Conservation

2-0-0
          2





Structures


11. SWLE  880

Seminar –II




0-0-2
          1

12. SWLE  899

Dissertation




0-0-15
        15

      Specialized Courses

S. No.
Course Code
Course Title





L-T-P         Credits

1. SWLE 709

Soil Salinity and Water Quality 


2-0-0
          2

2. SWLE 712

Air Photo Interpretation & Remote Sensing
2-0-1
          3

3. SWLE 713

Land Reclamation



2-0-0
          2

4. SWLE 714

Agricultural Meteorology


3-0-0
          3

5. SWLE 715

Waste Land Development & Management 
2-0-0
          2

6. SWLE 716

Watershed Planning & Management
-I
2-0-0
          2

7. SWLE 717

Watershed Planning & Management –II

2-0-0
          2

8. SWLE 803

Flow Through Porous Media 


2-0-0
          2

9. SWLE 809

Soil, Erosion, Transportation & Sedimentation 
3-0-0
          3

10. SWLE 810

Forest Watershed Management


2-0-0
          2

11. SWLE 811

Hydrological Modelling 


2-0-0
          2 

12. SWLE 812

Planning Execution & Management of 

2-0-0
          2

                                               
 Soil & Water Conservation Projects





13. SWLE 817

Watershed Hydrology



2-0-1
          3

· M. Tech. Agricultural Water Management 



Basic Supporting Courses

S. No.
 Course Code

Course Title




L-T-P    Credits
1. MAS   701
    
Advanced Engineering Mathematics

3-1-0
          4

2. MAS    711
Statistics –I




2-0-1
          3

3. COMP 805
Computer Programming



2-0-1
          3

Core Courses

S. No.  Course Code
Course Title




L-T-P    Credits

1.   SWLE 700

Research Institution/Industrial Visit

0-0-1
          1

2.   SWLE 701

Applied Hydrology



2-0-0
          2

3.   SWLE 702

Soil Water Plant Relationship


2-0-1
          3

4.   SWLE 705

Drainage of Agricultural Land


3-0-0
          3

5.   SWLE 710

Ground Water Development & Tubewells
2-0-0
          2

6.   SWLE 800

Field/ Industrial Training


0-0-1
          1

7.   SWLE 813

Agricultural Water Management –I

3-0-0
          3

8.   SWLE 814

Agricultural Water Management –II

3-0-0
          3

9.   SWLE 816

Flow Principles and Distribution System

3-0-0
          3

10.   SWLE 780

Seminar-I




0-0-1
          1

11.   SWLE 880

Seminar –II




0-0-1
          1

12.   SWLE 899

Dissertation 




0-0-15
        15
 
Specialized Courses

S. No.
Course Code

Course Title




 L-T-P     Credits

1.   SWLE 707
Advanced Soil and Water Conservation 

3-0-0
          3




Engineering

2.   SWLE 708
Watershed Development & Management
2-0-1
          3

3.   SWLE 714
Agricultural Meteorology


3-0-0
          3

4.   SWLE 715
Wasteland Development & Management

2-0-0
          2

5.   SWLE 801
Irrigation System Design 


3-0-0
          3

6.   SWLE 807
Irrigated Crops




2-0-0
          2  

7.   SWLE 808
Minor Irrigation and Well Hydraulics

2-0-0
          2

8.   SWLE 815
Irrigation System Management 


2-0-0
          2

9.   SWLE 817
Watershed Hydrology



3-0-0
          3

10.   SWLE 820
Water Quality Assessment and Management 
2-0-0
          2

11.   SWLE 821
Environmental Impact of Irrigated 

2-0-0
          2




Agriculture

12.   SWLE 823
Non–point Source Pollution Engineering

3-0-0
           3

· M. Tech. Water Resource Engineering  



Basic Supporting Courses

S. No.
 Course Code

Course Title




L-T-P    Credits
1. MAS   701
    
Advanced Engineering Mathematics

3-1-0
          4

2. MAS    711
Statistics –I




2-0-1
          3

3. COMP 805
Computer Programming



2-0-1
          3

Core Courses

S. No.  Course Code
Course Title




L-T-P    Credits

1.   SWLE 700

Research Institution/Industrial Visit

0-0-1
          1

2.   SWLE 701

Applied Hydrology



2-0-0
          2

3.   SWLE 704

Irrigation Management 



2-0-1
          3

4.   SWLE 705

Drainage of Agricultural Land


3-0-0
          3

5.   SWLE 718

Ground Water Development Assessment

 & Management




2-0-0
          2

6.   SWLE 719 

Water Resource Systems 


2-0-0
          2
7.   SWLE 720

Design of Hydraulic Structures 


3-0-0
          3

8.   SWLE 780

Seminar-I




0-0-1
          1

9.   SWLE 800

Field/ Industrial Training


0-0-1
          1

10.   SWLE 816

Flow Principles and Distribution System

3-0-0
          3

11.   SWLE 880

Seminar –II




0-0-1
          1

12.   SWLE 899

Dissertation 




0-0-15
        15 


Specialized Courses

S. No.
Course Code

Course Title




 L-T-P     Credits

1.   SWLE 708
Watershed Development & Management
2-0-1
          3

2.   SWLE 721
Integrated River Basin Management 

3-0-0
          3
3.   SWLE 722
Modeling of Water Resource Systems

2-0-0
          2 
4.   SWLE 723
Ground Water Pollution



2-0-0
          2
5.   SWLE 811
Hydrological Modeling



2-0-0
          2 

6.   SWLE 815
Irrigation System Management


3-0-0
          3
7.   SWLE 817
Watershed Hydrology 



3-0-0
          3
8.   SWLE 818
Operation Maintenance and Management of 




Water Resources Project


2-0-0
          2

9.   SWLE 819
Impact Assessment of Water Resource 



Development Projects



2-0-0
          2

10.   SWLE 820
Water Quality Assessment and Management
2-0-0
          2
11. 
SWLE 822
GIS in water Resource Planning and 



Management




2-0-1
          3 






·  M-Tech in Remote Sensing and Geographic Information System (GIS)

Basic supporting 

Course code

Course Name




L-T-P

      Credit

MAS    711
Statistics –I





2-0-1
      

3

COMP 805
Computer Programming




2-0-1


3
Core Courses

Course code

Course Name




L-T-P

      Credit

SWLE
  724
Photogrammetry and Cartography


2-0-1

  
3

SWLE
  725
Fundamentals of Remote Sensing, Image

2-0-1


3

Interpretation and Advances in remote 

 

Sensing

SWLE  726
Digital Image Processing



2-0-1


3

SWLE  728
Geographical Information System


2-0-1


3

SWLE  729
Thematic application




2-0-1


3

SWLE  780
Seminar -I





0-0-1


1

SWLE 880

Seminar –II





0-0-1

             1

SWLE  899
Dissertation





0-0-15 


15

Specialized Courses (Land and Water Resource)

Course code

Course Name




L-T-P

      Credit

SWLE  727
Advance Image Processing Techniques


2-0-1


3

SWLE   824
Water Resource Assessment



2-0-1


3

SWLE   825
Watershed Characterization



2-0-1


3

SWLE   826
Water Resource Management



2-0-1


3

SWLE   827
Water Resources Development



2-0-1


3

SWLE   707
Advance Soil and Water Conservation Engineering
2-0-1


3

SWLE   715
Waste Land Development and Management

2-0-0


2

· PG Diploma in Integrated Watershed Development & Management
I SEMESTER 

1.
  SWLE   701

Applied Hydrology



2-0-0
          2

2.
  COMP   805 

Computer Programming 


2-0-1
          3

3.
  SWLE   707

Advanced Soil & Water Conservation Engg.
3-0-0
          3

4.
  SWLE   716

Watershed Planning & Management –I
2-0-0
          2

5.
  SWLE   813

Agricultural Water Management - I

2-0-1
          3

6.
  SWLE   780

Seminar -I




0-0-1
          1

7.
  SWLE   800

Field / Industrial Training


0-0-1
          1

 II SEMESTER

1.
  SWLE   705

Drainage of Agricultural Land

3-0-0
          3

2.
  SWLE   713

Land Reclamation



2-0-0
          2

3.
  SWLE   715

Waste Land Development & Management
2-0-0
          2

4.
  SWLE   717

Watershed Planning & Management -II
2-0-0
          2

5.
  SWLE   880

Seminar II




0-0-2
          2

6.
  SWLE   899

Project





0-0-6
          6

· PG Diploma in Agricultural Water Management
I SEMESTER 
1.
 SWLE    701

Applied Hydrology



2-0-0
          2

2.
 COMP   805 

Computer Programming 


2-0-1
          3

3.
 SWLE    709

Soil Salinity and Water Quality

2-0-0
          2

4.
 SWLE
    813

Agricultural Water Management - I

2-0-1
          3

5.
 SWLE
    815

Irrigation System Management 

2-0-0
          2

6.
 SWLE    780

Seminar –I




0-0-1
          1 

7.
 SWLE    800

Field/ Industrial Training 


0-0-1
          1
II SEMESTER 

1.
 SWLE 801

Irrigation System Design


3-0-0
          3

2.
 SWLE 705

Drainage of Agricultural Land

3-0-0
          3

3.
 SWLE 708

Watershed Development & Management
2-0-1
          3

4.
 SWLE 814

Agricultural Water Management –II

2-0-1
          3

5.
 SWLE 880

Seminar -II




0-0-1
          1

6.
 SWLE 899

Project





0-0-6
          6

· PG Diploma in Remote Sensing and Geographic Information System (GIS)

SEMESTER – I 

	1. 
	SWLE 724
	Photogrammetry and Cartography
	2-0-1
	3

	2. 
	SWLE 725
	Fundamentals of Remote Sensing, Image Interpretation and Advances in remote Sensing.
	1-0-1
	2

	3. 
	SWLE 726
	Digital Image Processing
	1-0-1
	2

	4. 
	COMP 805
	Computer Programming 
	1-0-1
	2

	5. 
	SWLE 727
	Advance Image Processing Techniques
	1-0-1
	2

	6. 
	SWLE 728
	Geographical Information System
	1-0-1
	2

	7. 
	SWLE 729
	Thematic application
	1-0-1
	2

	8. 
	MAS 711
	Statistics - I
	1-0-1
	2


SEMESTER – II

	1.
	SWLE 824
	Water Resource Assessment
	2-0-1
	3

	2.
	SWLE 825
	Watershed Characterization
	2-0-1
	3

	3.
	SWLE 826
	Water Resource Management
	2-0-1
	3

	4.
	SWLE 827
	Water Resources Development
	2-0-1
	3

	5.
	SWLE 880
	Seminar
	0-0-1
	1

	6.
	SWLE 899
	Project
	0-0-6
	6


DETAIL SYLLABUS 
COMP 805  
Computer Programming 




  3 (2-0-1) 
Algorithms & Flow Charts, C programming :Preliminaries, Constants & Variables, Arithmetic Expressions, Input- Output statements,  Control Statements, Do-Statements, Subscripted variables, Elementary Format Specifications, Logical Statements & Decision Tables, Function & Subroutines

Computer Oriented Numerical Methods: Solution of Non Linear Equation, Bisection Method, Newton Method, Numerical Integration, Trapezoidal Method, Simpson’s 1/3 & 3/8 rule , Curve Fitting, Construction of forward, backward difference table, Interpolation 

Application of statistical packages
MAS 701  
Advanced Engineering Mathematics




  4 (3-1-0) 

Gamma, Beta and Legendre’s functions, Euler’s equations, Lang-range equations, the Ritz method, the Greens functions. Bolazane Weirestrass theorem in finite products. Laplace transforms, Inverse Laplace Transforms and application to differential equations, Fourier series, Fourier transforms, Solution of non linear algebraic and transcendental equation by regula Falsi method. Newton Raphson method.

Newton forward and backward interpolation formula, divided differences. Trapezoidal Rule, Simpsons 1/3 rule, numerical solution of ordinary differential equations by Runge Kutta Method, Picards equations.                

MAS 711  
Statistics – I 


  




  3 (2-0-1)  

Standard – deviation, coefficient of variation, standards error of mean 

Theory of probability : equally likely, mutually exclusive events, definitions of probability, additions & multiplication theorems of probability and problems based on them. Normal & Binomial distributions. Simple correlation & regression, multiple – regression, multiple & partial – correction. 

Testing of hypothesis : Concept of Hypothesis, Degree of freedom, levels of significance. Type I & Type II errors X2 , t, Z & F – Tests. (definition, applications &Problems based on these tests).             
SWLE 701 - Applied Hydrology






2(2-0-0)

Basic hydrometeorology; Hydrologic cycle; Intensity-duration-frequency analysis of rainfall data; Interpretation of precipitation data; Stream flow measurement; stage discharge relation; Interpretation of stream flow data; Run-off components and computations; Hydrograph analysis; Characteristics, separation for simple and complex storms; unit hydrograph theory and its application; derivation of unit hydrograph, S-hydrograph and instantaneous hydrograph; Flood estimation and routing; Stochastic process in hydrology; Hydrologic design of Engineering structures.

SWLE 702 - Soil-Water-Plant Relationship 





3(2-0-1)

Soil water retention; Infiltration and water uptake; Measurement of soil water content; concept and measurement of soil water potential, Metric potential and Solute potential; Water exchange in plant cells and tissues; Water movement through the plant systems; Concept and measurement of transpiration and Evapotranspiration; Energy and water balance; Factors affecting plant-water status, Metabolic and other characteristics for efficient water use; Availability of soil water for plant growth; Response of plant to water deficit; Effect of salinity on internal water deficit and plant growth.  

Practicals - Practical on Soil Physical Characteristics, Soil moisture, Evaporation, Transpiration, Evapotranspiration and plant water status.

SWLE 703 – Fluid Mechanics and Open Channel Hydraulics


2(2-0-0)

Fluid flow concept and its Kinematics; Flow Characteristics; Flow measurements; Euler’s equation; Ideal fluid flow; Vortex; Irrotational and rotational flow velocity potential; stream function; flow net; Characteristics of open channel flow; steady-unsteady, uniform, Non-uniform, laminar and turbulent flow; Energy and momentum principles; Critical flow computation and application; Boundary layer concept; Velocity distribution and instability of uniform flow; Gradually varied flow theory and analysis; Method of Computation; Channel design; Hydraulic Jump concept and its application.

SWLE 704 – Irrigation Management






3(2-0-1)

Water resource availability; Concept of crop water requirement; Direct and Indirect measurements/estimation of crop water requirement; Agrometrological station; Irrigation requirements, Irrigation Scheduling using soil moisture status, Plant – water status and timing criteria; dynamic crop response model; Evapotranspiration models; Selection of Irrigation methods in relation to soil, crop and water supply; Irrigation efficiencies; Field and project supply measurement flumes; crop water production function; Economic analysis of on-farm irrigation using response functions of crops; Design of canal networks; Energy utilization and management in Irrigation.

Practicals - On irrigation scheduling, Irrigation efficiencies, crop water requirements, flow measurements, field visits.
SWLE 705 – Drainage of Agricultural Land





3(3-0-0) 
Nature and extent of Drainage Problems; drainage Investigation; Hydraulic conductivity measurement in-situ; Definition and calculation of drainage design criteria under rainfed and irrigated conditions; Steady and transient – state drainage equations; Design, alignment, construction and maintenance of surface and subsurface drainage systems; Design, construction and maintenance of mole drains; Guideline for the selection of envelope materials for subsurface drain; Design, construction and maintenance of well drains; Drainage machineries.

SWLE 706 – Hydraulic Structures and Machinery 




2(2-0-0)

Design, construction and maintenance of irrigation channels; Design of discharge control structures; Design of surface and underground pipe line systems; Design, construction and maintenance of irrigation canals; Design construction and maintenance of small irrigation water storage structures.

Principles, types, operations, performance and maintenance of irrigation pumps; Total pumping head; study of characteristics curves for different pumps; Pump selection, Power unit selection, Economic aspects of irrigation pumping machinery.

SWLE 707 – Advanced Soil and Water Conservation Engineering


3(3-0-0)

Basic concepts of soil erosion; control of soil erosion; Mechanics of wind and water erosion; water and wind erosion control practices; concept of runoff and its estimation; Design, construction and maintenance of vegetated waterways; Planning, Design, Construction and maintenance of terraces, contours and bunds; Design of water harvesting structures and farm ponds; Flood control and routing; Design of landslide control structures; Selection of appropriate irrigation and drainage systems for efficient soil and water conservation; cost analysis.

SWLE 708 – Watershed Development and Management 



3(2-0-1)

Concept of watershed development and management; collection of hydrological data; watershed characteristics and hydrologic cycle; problems of land degradation; Land use capability classification and topographical characteristics of watershed; Appropriate soil and water conservation measures for agricultural and non-agricultural lands; Grassland development and management; Techniques for dry land farming based on watershed characteristics; water harvesting techniques for hilly and arid regions; Hydrological and sediment monitoring of watershed; Estimation of peak design runoff rate; Planning, management and economic evaluation of watershed development projects; case studies.

Practicals - Data collection; analysis, planning and management of a given watershed; Field visit. 
SWLE 709 – Soil Salinity and Water Quality





2(2-0-0)

Scope and significance of salinity and sodicity; Source and accumulation of soluble salts; Extent and distribution of salt affected soils; Salinity and sodicity management; Soil salinity profiles; Plant response to salinity; Salt tolerance evaluation’ Leaching and salinity control; Leaching requirement and methods.

Composition of irrigation water; Suitability of water for irrigation; Salinity management techniques through irrigation; Waste water treatment and re-use for irrigation; Salt and water balance models; Guidelines for inter-predation of water quality for irrigation.

SWLE 710 – Groundwater Development and Tubewells



2(2-0-0)

Occurrence, distribution and movement of ground water; Geological formations for ground water supply; Steady and unsteady flow in confined, unconfined and semiconfined aquifers; Groundwater fluctuations and recharge; Deriving aquifer characteristics from pumping tests; Groundwater survey and assessment of groundwater balances; Groundwater modeling, Groundwater contamination; Design, construction and maintenance of well and tubewells; Development of wells; Selection of pumps and prime movers; well performance; Economics of pumping.

SWLE 711 – Crop Environmental Engineering




2(2-0-0)

Environmental aspects of plant growth; Radiation and energy balance in plant canopies; Momentum transfer; Heat and Mass transfer of soil and plant environment; Partitioning of heat in dry and wet systems; Micrometrology of crops; evapotranspiration; Photosynthesis; respiration and water use efficiency; Design and operation of controlled environment facilities; Instrumentation and techniques for monitoring plant environment.

SWLE 712 – Air Photo Interpretation and Remote Sensing



3(2-0-1)

Types of arial photography and factors affecting its quality; Instruments, equipment and material needed for arial photography and its interpretation; Techniques for interpretation of arial photography.

Basic principles of remote sensing and its application in agriculture and land management; It’s use in agricultural and water resource assessment and watershed management; Factor’s affecting quality of remote sensing; Imaginaries and techniques and material needed for its interpretations.

Practicals - Analysis and interpretation of remote sensing data; Educational tour. 
SWLE 713 – Land Reclamation 






2(2-0-0)

Causes of Land degradation; salinity and sodicity; extent of water logging and salinity problem in India and U.P.; De-salinization and de-sodification; Reclamation and management of saline soils; Leaching method and period; Salt Balance; Salinity control and Leaching requirements; Estimating Leaching requirements; Reclamation and management of sodic soils; Reclamation of water logged and salt affected soil through drainage systems; Afforestation of salt affected soils; Selection, operation and maintenance of Land Reclamation machinery; Economic and social aspects of Land Reclamation.

SWLE 714 – Agricultural Meteorology 





3(3-0-0)

Definition and Scope; solar radiation; Radiation balance; crop response to solar radiation; Soil heat flux and soil temperature; air temperature and sensible heat flux; Heat transport and temperature profile in plant canopies; Wind and turbulent transport; crop response to humidity; Transport of water vapour from evaporating surfaces to air; Effect of microclimate on evaporation and evapotranspiration; Micrometeorological methods for estimating evapotranspiration; Advection; Photosynthesis; Environmental factors controlling photosynthesis, Light- energy conversion and photosynthesis efficiency, photosynthesis and water use efficiency, Field measurement of photosynthesis; Carbon-dioxide balance; Frost and Frost control; Methods for improving water use efficiency; Instrumentation in Agricultural Meteorology.

SWLE 715 – Waste Land Development and Management  



2(2-0-0)

Land suitability classification according to USBR; Land suitability categories according to FAO framework; Land evaluation; Mapping of degraded soil through soil survey; Land degradation in arid and semi-arid regions, Land degradation due to erosion, Land degradation management by conservation practices; Causes, reclamation and management of water logged and salt affected soils; Rehabilitation and management of ravine lands; Selection, Design and management of irrigation and drainage systems in wastelands; Economic evaluation of wasteland development projects.

SWLE 716 -Watershed Planning & Mgmt - I 




2(2-0-0)

Concept of characteristics of watershed, Hydrologic cycle, problems of Land degradation, causes and consequences of watershed deteoriation, Identification of watershed Management, people’s participation in watershed Management, Socio economic survey of watershed, Land use capability, classification, appropriate soil and water conservation measures for watershed Managament, Integrated multi disciplinary approach for watershed Management, field visit.

SWLE 717 Watershed Planning & Mgmt - II 




2(2-0-0)

Concept of watershed planning, Analysis of data and preparation of layout, Development of master plan, causes of Land degradation, Survey, monitoring, reclamation and conservation of Agricultural and forest lands, hill slopes and ravines, conjunctive use of water, Greenery and forestry, Rain water harvesting, Dryland Agriculture, Selection of crops, Horticulture, tree culture and Deforestation – National Land use policy, legal and social aspects, GIS and Remote sensing application in watershed management. 

SWLE 718     Ground Water Development Assessment & Management

2 (2-0-0)

Hydrologic Cycle and Processes, storage and conduit function of rocks, zones of Aeration and saturation, ground water flow, governing equations, evaluation of Aquifer properties, ground water quality, measurement, construction, design and performance of wells, geomorphic and geologic controls on ground water, ground water exploration, techniques of ground water modeling, Artificial Recharge, Ground Water Recharge, Discharge and Balance                   
SWLE 719- Water Resource Systems






2(2-0-0)






Introduction to systems thinking, water resource systems, sustainable development, concepts of water resources planning and management; Overview of socio-economic and environmental issues; mathematical modeling and application of deterministic simulations; linear programming to different water resources problems (reservoirs irrigation and drainage; water supply; and others)

SWLE 720 -Design of Hydraulic Structures





3(3-0-0)

Design, construction and maintenance of irrigation canal and channels, irrigation scheme infrastructure, irrigation structures, hydrometry, irrigation plants, interaction of irrigation and drainage engineering, cost estimation and construction management.

SWLE 721- Integrated River Basin Management 




3(3-0-0)

Basin wide planning and management including water quantity and quality and its protection; Land use; socio-economic condition; Integrated water resource planning management including water supply and demand management; urban and rural water development; decision  support for river basin management; International river basin management including conflict and resolution and sustainable development.

SWLE 722- Modeling of Water Resources Systems




2(2-0-0)    

Modeling concepts and overview of computer models for surface water systems; Sub-surface water systems; irrigation engineering management and coastal environment; practical application and exercise on selected computer models.

SWLE 723 -Ground Water Pollution






 2(2-0-0)

Overview; groundwater pollution; sources; movement and attenuation of pollutants in aquifers; solute transport models; modeling of saltwater intrusion; management of groundwater pollution.

SWLE 724 -  Photogrammetry and Cartography




3(2-0-1)   
Aerial photography – terms and definitions; Geometry of aerial photographs; Flight planning; Aerial camera; film and filter combinations; Film processing; printing & procurement of aerial photos; Stereoscopy and types of stereoscopes; Use of parallax bar; Height and slope measurement; Photogrammetry; Stereo plotters and mapping instruments; Orientation concepts on stereo plotters; Control extension & Aerial triangulation; Basics of Analytical & Digital photogrammetry; Photogrammetric mapping & mapping accuracy; Cartography – terms and definitions; Map projections and reference spheroids; Map numbering systems; Base maps and thematic maps; Map legend symbols & border information; Design and layout of maps.

Practicals - Stereo Test; Orientation of Stereo model under mirror stereoscope; Determination of photo / imagery scale; Use of parallax bar; determination of heights; Preparation of photo / imagery line index; Preparation of grid; plotting of control points; Checking and updating existing maps; Preparation of map / use of Kargle Reflection Projector; Use of steroplotting instruments B8S; Use of planimeter and Dot/square Grid for area calculation. 
SWLE 725- 
Fundamentals of Remote Sensing, Image Interpretation 



and Advances in Remote Sensing




3(2-0-1) 
Physics of Remote Sensing – terms and definitions; Electromagnetic spectrum; Black body radiation & radiation laws; Scattering; Reflection; Absorption and Transmission; Platforms and sensors in Remote Sensing; Orbit of satellite for Remote Sensing; Types of sensors used in R S and their geometry; Remote sensing data products; Ground truth data in remote sensing; Instruments for ground truth data collection; Spectral signatures of different objects in R S; Interpretation of MSS; Thermal and Microwave images; Aerial photo-interpretation – objectives & definitions; Factors affecting image interpretation; Elements of image interpretation; Use of image interpretation keys; Image interpretation techniques and methods of analysis; Artificial intelligence; Radar interferometer; Laser altimetry.

Practicals - Study of satellite imagery, border information and marking reference system; Study of infrared radiometer; Collection of radiant temperature and Drawing of its graph of diurnal variation; Use of spectro-radiometer – production and analysis of spectral reflectance curves; Use and analysis of Densitometric data for a given image; Identification of features on single aerial photograph; Study of a given area in B/W; B/W IR; Colour and IR colour photographs; Study of multi spectral photographs using additive colour viewer; Study of satellite imagery (B/W) in different bands and visual interpretation; Study of thermal image interpretation of various features and drawing of isotherms; Study of Radar (microwave) imagery and interpretation of features; Interpretation of cultural details from IRS and SPOT imagery; Preparation of LANDSAT Map using satellite imager FCC.

SWLE 726- Digital Image Processing




3(2-0-1)
Digital Images – terms and definitions; Digital image Data formats; Computer Hardware for digital image processing; Analog – Digital conversion and display of digital images; Basic Statistics used in DIP; Radiometric & Geometric Errors and Corrections in DIP; Image enhancement; Contrast enhancement; Band Ratioing in Digital Image Processing; Filtering Techniques in DIP; Principal component analysis; Supervised and Un-Supervised Techniques; Accuracy assessment of Classified Data; Fuzzy logic classifier; Hyper-spectral Image processing; Image Fusion;

Practicals - To load data from CCT; To convert image data to ERDAS format; Build statistics for the newly loaded data; Loading of data from disk to VDU; Histogram Display; Histogram Equalization; Ratioing Transformation; Principal component analysis; Image filtering; Un-Supervised classification; Supervised classification; Programming on C++/ JAVA.

SWLE 727- Advanced Image Processing Techniques 




3(2-0-1) 


Radiometric & Geometric Errors and their Corrections in DIP; Image enhancement; Contrast enhancement, Histogram Equilization; Band Ratioing in Digital Image Processing; Filtering Techniques in DIP; Principal component analysis; Supervised and Un-Supervised Techniques; Accuracy assessment of Classified Data; Fuzzy logic classifier; Hyper-spectral Image processing; Image Fusion;
Practicals – Fuzzy logic classifier, Hyper spectral Image processing, Image Fusion.    
SWLE 728 Geographical Information System                                 


3(2-0-1)
Computer hardware and its components; Data storage & handling in computer data types modern computers; Main frame; Workstation and personal computers; Components of GIS; Basic terms and definitions; Data handling in GIS; Input Storage; Processing and output data;

Geographical data types; Database structures in GIS; Raster and Vector data in GIS; Topology in GIS database; Spatial data Analysis; Overlay operations; Network analysis; Internet GIS; Global positioning system-Introduction and definition; GPs satellites and constellation; GPs segments – space segments; Control segments; User segments; GPS signals and codes; GPS receivers; Different mode of measurement and post processing of data; Accuracy of GPS measurement; Microsoft Access; Oracle

Practicals - Familiarization with GIS software; Data input; Data editing and Topology creation; Not spatial data entry; Practical exercise on ORACLE & ACCESS; Data Analysis; Output map generation; Demonstration on GPS; Provision of Ground Control by GPS in different mode.

SWLE 729- Thematic Applications 






3(2-0-1)
Hydrological cycle-precipitation-types of precipitation; analysis of precipitation data; Thiessen polygon method of estimating average rainfall using GIS; interception Evapotranspiration; runoff; Runoff estimation using modified SCS method; Advantages of water balance study; water balance components; methods of estimating Evapotranspiration soil moisture; water balance computation using Thornwait and Mather model; Types of erosion, transpiration and deposition of sediment; soil loss estimation methods; Concept of watershed management; watershed work plans; watershed management programmes; cost benefit studies; role of remote sensing and GIS in watershed management.

Practicals - Land use analysis; Physiographic analysis; Photo / image sample study for understanding fundamental elements of interpretation in Geosciences; Remote Sensing data study for identification and delineation of various land forms and their significance; Identification and delineation of various rock type structures; Interpretation and identification of urban features; Interpretation and urban land use mapping; Application of Remote Sensing data for retrieval of water quality parameters; Application of RS data for identification of coastal habitat; Generation of Theissen Polygon using conventional and GIS techniques
SWLE 801 – Irrigation System Design





3(3-0-0) 
Physics of surface irrigation; Design and evaluation procedure for border, check basin and furrow irrigation; Guidelines for operation and maintenance of surface irrigation methods.

Description of Quick coupling, dragline and movable sprinkler irrigation systems and center Pivot system; Design installation, operation and maintenance of sprinkler irrgation systems; spray losses and drop size distribution in sprinkler irrigation systems and efficiency evaluation.

Suitability of drip irrigation system under Indian conditions; Types of drip irrigation systems; Emitter types; Emitter construction; Discharge principles for emitters; Design of drip irrigation systems; water and salt distribution; Emitter clogging; water treatment; Automation; Field performance and evaluation; Irrigation scheduling concept; Flow measurement and system maintenance; Fertigation. 

SWLE 802 – Design of Soil and Water Conservation Structures


2(2-0-0)

Selection, design and stability analysis of earth fill, rock fill and concrete gravity dams; Design of drop spillway, chute spillway and pipe spillway; Phenomena of hydraulic jump; energy dissipation; Design of outlet and control structures; Operation and maintenance of small dams and conservation structures.

SWLE 803 – Flow Through Porous Media





2(2-0-0)

Soil physical characteristics related to water movement; Movement of soil water; Energy concept of soil water; Flow of water in saturated and unsaturated soils; Water retention and flow in field soils; Basic flow equations; Steady and unsteady flow and its boundary value problems; Darey’s, Laplace, Dupuit and Boussinsq equations and approximation; Numerical solution of flow problems.

SWLE 804 – 
Planning, Execution and Management of Irrigation   


2(2-0-0) 
 

and Drainage Projects 

Timing, sequence and strategy for the irrigation and drainage projects; Procedure for planning of irrigation and drainage projects; Climatelogical, topographical and water resource survey; Calculation techniques for irrigation and drainage project supply requirements; Legal, organizational and financial aspects of irrigation and drainage project; Responsibilities of different operation offices; Recommended channels for operating irrigation and drainage projects; Modernization and Management of irrigation and drainage projects; Education and training; Case studies.

SWLE 805 – Irrigation Management under Controlled Environment 

2(2-0-0)

Design and construction of green house, Polyhouse and low cost polyhouse; Methods and instrument of controlling microclimate, selection of crop for different agroclimatic regions; Selection, design and installation of irrigation systems in green house/polyhouse; Fertigation; Automation; hydrophonic; Economic analysis.

SWLE 806 – Economic Evaluation of Irrigation & Drainage Projects

2(2-0-0)

General principles of project evaluation; Private and social cost and benefit of irrigation and drainage projects. Distinction between economic and financial analysis; Techniques for analyzing farm accounts for preparing farm plans and making financial projections. Fixed and variable cost; Benefit cost ratio; Nature of cost and benefits; Sensitivity and risk analysis; Calculation of future/present values and annuities; Case studies.

SWLE 807- Irrigated crops 







2(2-0-0)

Irrigated agriculture in relation to crop production; irrigated crops around the world; Soil and climatic condition; selection of irrigation methods for irrigated field condition vegetable and fruit crops; Agronomical practices for major irrigated crops in India, Drainage requirement for irrigated crops, Economic analysis of major irrigated crops, field visit.

SWLE 808 – Minor Irrigation and Well Hydraulics




2(2-0-0)

Definition, Scope and progress of minor irrigation works in U.P.; Geological formation for ground water supply; Ground water development; Methods for ground water exploration; Lithological investigations and aquifer studies; Design and construction of water storage reservoirs; Equilibrium and non-equilibrium flow to wells; Theim's, Theis, Jacob's and Chow's methods; Multiple well system. Construction and Maintenance of wells and tube wells; Well Rehabilation; Ground water quality; design and development of wells; Filter; Case studies.

SWLE 809 – Soil Erosion, Transportation and Sedimentation 


2(2-0-0)

Mechanics of soil erosion, Importance and source of sediment transport; Field investigation and survey; Mechanics of sediment transport; Deposition and estimation of transported sediments in channels and reservoirs; Bed load estimation models; Estimation of sediment yield of a watershed; Sediment yield and transport models; Control of suspended and bed load movement through watershed planning and management.

SWLE 810 – Forest Watershed Management





2(2-0-0)

Concept, characteristics and hydrology of forest watershed; Investigation of streams; Impact of land use changes; Deforestation, road building and other forest uses on forest stream quality and quantity; Radiation energy and water balance; Interception process and estimation; Precipitation and run-off estimation; Soil erosion in forest watershed; Selection and design of soil and water conservation structures; Simulation of hydrological processes in forest watershed.

SWLE 811 – Hydrological Modeling  





2(2-0-0)

Hydrologic events; Concepts of hydrological modeling; Probabilistic and statistical approach in hydrological modeling; Optimization techniques; Reliability test of prediction models; Estimation of model parameters; Data transformation, Calibration and evaluation of hydrologic models.

SWLE 812 – 
Planning, Execution and Management of Soil and


2(2-0-0)



 Water Conservation Projects










Procedure for planning of soil and water conservation projects; Survey and investigation; Analysis of watershed problems; Calculation techniques of different watershed parameter; Legal, organizational and financial aspects of soil and water conservation projects; Responsibilities of different operation offices; Economic and financial analyses of soil and water conservation projects; Project evaluation; Management of soil and water conservation projects; Education, training and peoples participation in watershed development projects; Case study.

SWLE 813- Agricultural Water Management – I 




3(3-0-0)
Classification of climate; system approach to water management; crop irrigation system; soil-plant atmosphere systems; water production function types and characteristics; canal capacity factor for better regulation of supplies; optimum decisions for investment in Agricultural Water Management.

SWLE 814- Agricultural Water Management – II




3(3-0-0)
Model building in water management systems; Water quality models; conjunctive water resource use models; economic models; mathematical modeling for efficient utilization of limited water supplies and planning for optimal water use; optimization by simulation.

SWLE 815- Irrigation System Management 





2(2-0-0)
Importance and problems of irrigation system management, major issues, physical and technical aspects, economic aspects, institutional aspects, social aspects, environmental aspects, environmental aspects, management processes, operations and maintenance, analytical tools and techniques, case study example.

SWLE 816- Flow Principles and Distribution System



3(3-0-0)
Fluid properties; Fluid flow concepts; Pipe network analysis; pump-pipeline system analysis and design; steady flow in channels; channel network.

SWLE 817- Watershed Hydrology






3(3-0-0) 

Components of hydrologic cycle; hydrologic transport; Statistical method in hydrology; frequency analysis; time series analysis; hydrologic technology; data collection; forecasting; hydrologic design; watershed modeling.

SWLE 818- Operation, Maintenance and Management of Water Resource Project      2(2-0-0)
Regulation of reservoirs; diversion works and canals; monitoring behaviour of structures; works regulated for maintenance and management; causes of failure of hydraulic structures and their remedial measures.

SWLE 819- Impact Assessment of Water Resources Development Projects 

2(2-0-0) 

Ecosystem, impact assessment methologies, impact assessment of water resources projects – case studies, equilibrium analysis and sustainable development, policy and legislation.

SWLE 820 -Water Quality Assessment of Management 



2(2-0-0)
Water movement and mixing process, nutrient cycle and budget, trophic dynamics and biological productivity, trophic dynamics and biological productivity, water supply and quality for dynamics and management, impact of pollution and toxic substances.

SWLE 821-Environmental Impact of Irrigated Agriculture 



2(2-0-0)
Nutrient cum hydrologic balance of agricultural lands; water quality assessment; human and plant health problems.

SWLE 822- GIS in Water Resource Planning and Management       


3(2-0-1)
Introduction of GIS; Creation of digital geographical data; characteristics of GIS; utilization of GIS for water resources; application for hydrologic modeling

Practicals -  Surface water body mapping, Delineation of watershed, DEM generation: slope, Aspect, flow direction, Flow accumulation, Drainage, network & morphometric analysis 
SWLE 823- Non-Point Source Pollution Engineering        



3(3-0-0)

Engineering principles involved in assessment and management of nonpoint source (NPS) pollution. Effect of NPS pollution on ecosystem integrity. Use of GIS/mathematical models to quantify extent of pollution. Design/implementation of best management practices. Discussion of Total Maximum Daily Load (TMDL) principles and processes. 
SWLE 824 -Water Resource Assessment





3(2-0-1) 

Hydrological Cycle Elements and Quantification through Remote Sensing; Rainfall–Runoff Modeling (SCS Method); Water Quality; Causes of Water Pollution and Water Quality Parameters; Remote Sensing Techniques in Water Quality Monitoring; Climatic Water Balance; Evapotranspiration; Role of Remote Sensing in Evapotranspiration. 

Practicals – Surface water bogy mapping, Hydrologic modeling using HEC -1model, water quality estimation using remote sensing, calculation of water balance components.     
SWLE 825- Watershed Characterization 





3(2-0-1)
Watershed Characterization and Morphometric Analysis; Watershed Hydrology and Physical Processes in Watershed; Applications of Digital Elevation Models in Water Resources; Erosion, Erodibility & Sediment Yield Modeling; Watershed Prioritisation; Watershed Conservation Planning and Management. 
Practicals – Temporal satellite data analysis for vegetation condition, crop water requirement calculation , Crop average estimation using multi temporal satellite data, Database creation and indentifying suitable sites for  WHS , Ground water modeling.      
SWLE 826- Water Resource Management 





3(2-0-1)  

Flood Risk Zone Mapping and Flood Damage Assessment; Flood Frequency Analysis; Drought Monitoring; Tools for drought analysis; Satellite Based Drought Information; Irrigation Water Management; Mapping and Evaluation of Irrigation Command; Site suitability analysis for Water Harvesting Structure.

Practicals – Delineation of Watershed, DEM generation: slope, Aspect, flow direction, Flow accumulation, Drainage, network & morphometric analysis, Erosion mapping using aerial and satellite Data, water prioritization, integration of watershed data base, Soil and water conservation planning using RS &GIS             
SWLE 827 -Water Resources Development 





3(2-0-1)   
Reservoir Sedimentation; Impact of River Valley Project on Environment; Water Logging and Drainage; Water Resources Project Planning using Remote Sensing & GIS; Familiarization of Remote Sensing Data Products and Data Ordering; Watershed Conservation Planning and Management.

Practicals -  Monitoring and management of waterlogged areas using RS & GIS, Water Resources project planning, Performance evaluation of irrigation command area using RS & GIS. 
COURSE STRUCTURE
· M. Tech. Farm Machinery & Power Engineering






Basic Supporting Courses
S. No.   Course Code

Course Title




L-T-P    Credits
1.
  COMP  805

Computer Programming



2-0-1
          3

2.
  MAS
   711   
Statistics -I





2-0-1
          3

3.
  MAS    701

Advanced Engineering Mathematics


3-1-0
          4
4.
  AET
   701

Optimization Techniques & Quality


3-0-0
          3



Management

Core Courses

S. No.            Course Code
          Course Title




L-T-P   Credits

1.
 
  FMP   700

Research Institution / Industrial Visit

0-0-1
         1

2.
  
  FMP   701

Farm Machinery Design 


2-0-1
         3

3.
  FMP   702

Soil Dynamics in Tillage and Traction
2-0-1
         3

4.
  FMP   704  

Ergonomics in Agro-systems
    

2-0-1             3

5.
  FMP   705

Farm Machinery and Power Testing

2-0-1             3

6.
  FMP   707

Farm Machinery & Power Management
2-0-1             3

7.
  FMP   780

Seminar -I




0-0-1  
          1

8.
  FMP   800

Field /Industrial Training


0-0-1
          1
9. 
  FMP   880

Seminar -II




0-0-1  
          1

10.
  FMP   899

Dissertation 




0-0-15
         15

Specialized Courses
 
S. No.          Course Code
          Course Title



L-T-P     Credits
1.
FMP 703

Tractor Design Principles


2-0-1   
          
3

2.
FMP 706

Alternative Energy Sources


2-0-1              
3

3.
FMP 708

Land Grading & Heavy Earth Moving 
2-0-1             
3 




Machinery

4.
FMP 801

Experimental Stress Analysis


2-0-1            
3

5.
FMP 802

Advanced Internal Combustion Engine 

2-0-1            
3

6.
FMP 803

Advanced Mechanic of Solids 


2-0-1           
3

7.
FMP 804

Advanced Farm Machinery and Power
2-0-1          
3




       Engineering















· M. Tech. Renewable Engineering
Basic Supporting Courses
          S. No.   Course Code

Course Title




L-T-P    Credits
1.
  COMP 805

Computer Programming


2-0-1
          3

2.
  MAS
   711   
Statistics -I




2-0-1
          3
3. 
  MAS    715

Statistics –II




2-0-1
          3
4.
  MAS    701

Advanced Engineering Mathematics

3-0-0
          3
Core Courses


S. No.   
Course Code
Course Title




L-T-P   Credits

1.
FMP   700

Research Institution / Industrial Visit

0-0-1
         1
          

2.
FMP   751

Energetics of Agricultural Production &

 




Agro-processing Industries


2-0-0
          2

3.
 FMP   780

Seminar -I




0-0-1  
          1 


4.
 FMP   851

Advances in Biomass & Solar Energy 





Conversion




2-0-0
          2
5.
  ME   
 703  

Solid Waste Management for Energy 





Production    




3-0-0             3

6.
  ME   
 704  

Energy Economics and Management 





in Agricultural Systems


2-1-0             3

7.
  FMP   800

Field /Industrial Training


0-0-1
          1


8. 
  FMP   880

Seminar -II




0-0-1  
          1

9.
  FMP   899

Dissertation 




0-0-15
          15       
Specialized Courses

S. No.   Course Code

Course Title




L-T-P     Credits

1.
   FMP 752

Biomass Energy Conversion Systems

3-0-0   
          3
2. 
   ME   701

Solar Energy Technology


2-0-1             3

3.
   ME   702

Wind, Geothermal and Tidal Energy

2-0-1
          3 
4. 
   FMP 706

Alternative Energy Sources


2-0-1              3
5. 
   FMP 753

Bio Fuels Production and Utilization

2-0-1              3 

Detail  Syllabus 

COMP 805  
Computer Programming 




  3 (2-0-1) 
Algorithms & Flow Charts, C programming :Preliminaries, Constants & Variables, Arithmetic Expressions, Input- Output statements,  Control Statements, Do-Statements, Subscripted variables, Elementary Format Specifications, Logical Statements & Decision Tables, Function & Subroutines

Computer Oriented Numerical Methods: Solution of Non Linear Equation, Bisection Method, Newton Method, Numerical Integration, Trapezoidal Method, Simpson’s 1/3 & 3/8 rule , Curve Fitting, Construction of forward, backward difference table, Interpolation 

Application of statistical packages
MAS 701  
Advanced Engineering Mathematics




  4 (3-1-0) 

Gamma, Beta and Legendre’s functions, Euler’s equations, Lang-range equations, the Ritz method, the Greens functions. Bolazane Weirestrass theorem in finite products. Laplace transforms, Inverse Laplace Transforms and application to differential equations, Fourier series, Fourier transforms, Solution of non linear algebraic and transcendental equation by regula Falsi method. Newton Raphson method.

Newton forward and backward interpolation formula, divided differences. Trapezoidal Rule, Simpsons 1/3 rule, numerical solution of ordinary differential equations by Runge Kutta Method, Picards equations.                

MAS 711  
Statistics – I 


  




  3 (2-0-1)  

Standard – deviation, coefficient of variation, standards error of mean 

Theory of probability : equally likely, mutually exclusive events, definitions of probability, additions & multiplication theorems of probability and problems based on them. Normal & Binomial distributions. Simple correlation & regression, multiple – regression, multiple & partial – correction. 

Testing of hypothesis : Concept of Hypothesis, Degree of freedom, levels of significance. Type I & Type II errors X2 , t, Z & F – Tests. (definition, applications &Problems based on these tests).   

MAS 715  
Statistics – II 


  




  3 (2-0-1)  

Analysis of variance techniques : Definition and assumptions, one way classification, two way classification with more than one observation per cell. 

Design of experiment : Principles of Experimental – Design, Randomized Block Design (R.B.D.), Latin Square Design (LSD), missing plot technique in RBD and LSD, Critical difference (CD) split plot design. Factorial – Experiments 22, 23, 32 & 33, Factorial – Designs (Yates method of Analysis), 2x3 & 2x4 factorials. Durcan’s Multipler Range Test. Newman’s Kuel’s Test.

Sampling techniques : Simple Random Sampling, stratified Random Sampling & Systematic Sampling.               
AET 701   

Optimization Techniques & Quality Management 
3(3-0-0)          

Basic concepts of optimization, Formulation of objective functions, Fitting models to data. Optimization of unconstrained functions; One-dimensional search, Unconstrained multi-variable optimization, Linear Programming with applications. Application of optimization in energy conservation, Fluid flow systems and separation processes.

Management of quality, Meeting customers requirements, Planning and Control of Quality Policy and Strategy, Total Quality Concept, The Deming Approach, Costs of Quality, Make it right for the first time, Quality Teams, Baldrige Award, Just in time Production. Value Management, Creativity, System approach, Functional Analysis.

FMP 701 

Farm Machinery Design




3(2-0-1)         
Research and development procedure; Basic design principals of farm machines, implements and tools. Design of various components for performance, strength, and wear. Selection of materials of construction. Design of power transmission of elements, bearings, controls and safety devices. Application of design in primary tillage implements, secondary tillage implements, seed drill, planter, harvesting and threshing machine and its components. Reliability criteria in design. 
FMP 702

Soil Dynamics in Tillage and Traction 


3 (2-0-1)            

Properties of soil related to tillage and traction. Measurement of dynamic properties of soil in compression, tension, shear , impact, friction and adhesion. Mechanics of rigid, rotary and oscillating tillage tools. Mechanics and design of traction and transport device. Evaluating and predicting traction performance. Soil vehicle models.

FMP 703

Tractor Design Principles 




3(2-0-1)      

Trends in tractor design. Engine performance. Selection of engines for various types of tractors. Principles of similitude in engine design. Design of principle engine parts. Design of main, big and small end bearings. Design of cooling and lubrication systems. Design of tractor clutches, brakes, Transmission, chassis, steering, and hydraulics system. Design of seat and controls from ergonomic consideration. Introduction to computer aided design.


FMP 704

Ergonomics in Agro-systems     
                        3(2-0-1)            

Human factors in system development. Energy liberation and mechanical efficiency of human body. Anthropometry and its applications. Biomechanics of motion-controls and related devices and their design considerations. Man- machine system concept, human behaviour models, thermal and non-thermal factors and their influence on human performance. Case studies on ergonomics.

FMP 705

Farm Machinery and Power Testing



3(2-0-1)         

Testing types; procedures and codes; Performance testing of I. C. Engines. Application of different types of strain gauge transducers and dynamometers. Testing of different farm equipment; Tractor testing, performance evaluation and interpretation. Case studies.

FMP 706

Alternative Energy Sources 



3 (2-0-1)         

Solar system, Design of solar energy operated systems for heating, cooling, distillation, drying, dehydration, water pump and power generation for applications in agriculture. Photo-Voltaic devices. Utilization of wind energy for generating electricity and mechanical power. Types wind mill and their characteristics. Mechanics of wind mills. Biochemical and thermochemical conversion of biomass. Design of biogas plants and gasifiers. Geothermal energy and energy storage.        

FMP 707

Farm Machinery and Power Management


3(2-0-1)         

Recent development in farm machinery inside and outside India. Economic performance of machine-power-labour combination. Costs, operational management, power, drafts, efficiency analysis. Equipment selection. Methods of estimating, repair cost pattern system in farm machinery selection, maintenance, scheduling of operations, maintenance, equipment placement and inventory control of spare parts. 


FMP 708

Land Grading and Heavy Earth Moving Machinery
3(2-0-1)         
Principles and mechanisms of crawler tractors. Dump trucks and their mechanisms. Load hoisting equipments. Earth moving operating members. Earth diggers and ditchers. Bulldozers and scrapers, elevating and self powered graders. Automization of earth moving and grading machines. Performance of above mentioned machines.


FMP 751 Energetics of Agricultural Production & Agro-processing Industries    3(3-0-0)

Energy use in agriculture; energetic factors, energy norms and their computations; energy analysis: methods, problems and limitations; energy analysis of household activities, crop and livestock production systems including poultry and piggery; use of alternate energy sources for agricultural purposes; substitution of energetic factors amongst themselves. Energetics of agro-processing industries.

FMP 752
Biomass Energy Conversion Systems


3 (3-0-0)

Biomass fuel characterization; thermo chemical and biochemical processes; reaction kinetics; energy and mass balance equations; studies of processes and system design for gasification, pyrolysis and liquefaction of biomass.

Practical: Laboratory work on biomass characterization; energy and mass balance of liquefaction, pyrolysis and gasification processes; testing of I.C. engines with bio-fuels.

FMP 753
Bio fuels Production and Utilization


3 (2-0-1)

Biomass and its types; Biomass Production fuel related properties of biomass; planning and management of biomass collection, utilization, handling and pre-conditioning processes such as size reduction and densification; combustion, pyrolysis and gasification of biomass, photosynthetic efficiency, plant productivity and bio-energy yield, biomass waste;. Chemistry, process and performance analysis; alcohol production: pre-treatment of biomass, fermentation with process details and dehydration; operational performance of I.C. engines on producer gas, biogas, alcohol, and plant oils and their esters. 

FMP 801

Experimental stress Analysis



 3(2-0-1)        
Strain and stress - strain relationship. strain Gauges​-Mechanical, optical, electrical, accoustical and pneumatic etc. and their use. Different types of electrical strain gauges. Semi-conductor gauges. Rosette analysis. strain gauge circuits. strain measurements at high temperatures. Two dimensional and three dimensional photo-elastic method of strain analysis. Bifringent coatings and scattered light in photo-elasticity. Brittle coating methods Moire's method of strain analysis. Grid method of strain analysis. Photoelastic strain gauges.

FMP 802   

Advanced Internal Combustion Engines 


3(2-0-1)    

Design of spark ignition engine, valve design and valve materials. Combustion chamber design. Engine balancing and fly wheel. Fuel and air system of tractor engines. Electrical system and equipment in tractor engines. Spark arrestors and air cleaners. Types of different types of governors for tractor engines. Cooling system and heat transfer, fan performance.  

FMP 803

Advanced Mechanic of Solids



3(3-0-0)

Analysis of State of Stress and strain at a point, Different equation of equilibrium of a deformable body and strain displacement relations in Cartesian and cylindrical coordinator, Generalized Hookes Law, solution of Boundary value problems of infinite domain, thick cylinders, stresses concentrations around holes, specialization to problems of semi infinite domains, computation of contact  stresses for two bodies in line contact. Torsion of non circular cross sections. Membrane analogy, hallow thin well multiply connected torsion members, beam on elastic foundations, short beams, theories of ductile and brittle materials, Yield criteria                      
FMP 804

 Advanced Farm Machinery and Power Engg.

3(2-0-1)                                            
Recent research trends in the field of farm machinery and power, e.g. similitude in soil- machine system, distribution pattern of seed and fertilizer, dynamic shear stress of forage and cereal crops, harvesting of fruits and vegetables. Safety consideration in design of tractors and farm machines.

FMP 851
Advances in Biomass & Solar Energy Conversion
2 (2-0-0)

Harvesting of biomass (coppieing, pollarding, lopping, pruning, thinning), Biomass conversion technologies (thermochemical, biochemical and agrochemical) technology, briquetting, biomass gasification technology. Photovoltaic conversion of solar energy, solar cell, types of solar cell modules, design of photovoltaic conversion systems.

ME 701

Solar Energy Technology




3 (2-0-1)

Review of solar radiation intensity and solar geometry. Analysis and design of non-concentrating and concentrating solar collectors. Solar energy storage techniques, Steady and transient heat transfer analysis of solar cookers, solar ponds, solar stills and solar dryers. Design of solar thermal systems; hot water systems, space heating and cooling systems, refrigeration systems, power generation systems, solar drying system for agricultural produce etc. Economic analysis of solar energy systems.

ME 702
Wind, Geothermal and Tidal Energy


3 (2-0-1)

Basic principles of wind energy conversion, site selection considerations, basic componenets, classification advantages and disadvantages of WECS (Wind Energy Conversion System), types of wind machines, performance of wind machines, introduction to geothermal energy, hydrothermal resources, geopressured resources, petrothermal resources, prime movers for geothermal energy conversion, applications of geothermal energy, basic principle of tidal power, components of tidal power plant, site requirements, storage of tidal energy, advantages and limitations of tidal power generation.

ME  703
Solid Waste Management for energy Production
3 (3-0-0)

Introduction, Regulatory Aspects, Sources, Types, Composition, and Properties of Solid Waste, Hazardous Wastes Found in Municipal Solid Wastes, Transformation of Solid Waste, Recycling of Materials Found in Municipal Solid Waste, Landfill Method of Solid Waste, Disposal, Landfill Operation, Landfill Closure and Post-closure Care, Remedial Actions at Closed, Inactive, or Abandoned Waste Disposal Sites, Municipal Wastewater Biosolids, Separation and Processing of Solid Waste. 
ME 704     Energy Economics and Management in Agricultural Systems       3 (2-1-0)

Economic concept of energy, energy analysis; methods; problems, limitations and results;  energy audit of crop and livestock production systems; energy conservation measures and techniques; limits of conservation; design and management of unit operations, processes and activities for energy conservation; design of integrated energy conservation and supply systems; technology assessment.  
COURSE STRUCTURE

· M.Tech  Ag. Engg.(Ag. Process & Food Engg.) 
	Basic Supporting Courses: 


	
	
	
	

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1. 
	COMP 805
	Computer Programming
	2
	0
	2
	3

	2.
	ECON 705
	Research Methodology
	2
	0
	2
	3

	3.
	APFE 703
	Instrumentation & Controls in Food Industry
	3
	0
	0
	3

	4.
	APFE 704
	Optimization Techniques in Food Processing
	3
	0
	0
	3

	
	
	
	
	
	
	

	Core Courses: 

	

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 702
	 Quality Control
	2
	0
	2
	3

	2.
	APFE 802
	Modern Fruits & Vegetables Processing Techniques 
	2
	0
	2
	3

	3. 
	APFE 803
	Advanced Food Packaging
	2
	0
	0
	2

	4.
	APFE 804
	Advanced Baking  Technology
	1
	0
	2
	2

	5.
	APFE 806
	Advanced Food Technology
	3
	0
	0
	3

	6.
	MBMT811
	Food Microbiology
	2
	0
	4
	4

	7.
	CHEM 717
	Advanced Food Chemistry
	2
	0
	2
	3

	
	
	
	
	
	
	

	Specialized Courses:

	

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 801
	Advanced Food Process Equipment Design
	3
	0
	0
	3

	2.
	APEF 805
	Storage Engineering
	3
	0
	0
	3

	3.
	APFE 807
	Advanced Extrusion Technology
	3
	0
	0
	3

	4.
	APFE 808
	Processing of Livestock & Aquaculture Products
	3
	0
	0
	3

	5.
	APFE 809
	Operations Management
	3
	0
	0
	3

	6.
	APFE 810
	Food Plant Design
	3
	0
	0
	3

	7.
	APFE 811
	Advanced Beverage Technology
	3
	0
	0
	3

	8.
	APFE 812
	Entrepreneurship Development in Food Processing
	3
	0
	0
	3

	9
	APFE 815
	Thermal & Non-Thermal Processing
	3
	0
	0
	3

	10.
	APFE 818
	Food Fermentation Technology
	3
	0
	0
	3


· M. Tech in Food Technology 

A. Food Process Engineering

B. Food Engineering

C. Food Quality Management

D. Food Chain Management

E. Food Safety & Standards

F. Food Laws & Policies

	Basic Supporting Courses: 


	
	
	
	

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1. 
	COMP 805
	Computer Programming
	2
	0
	1
	3

	2.
	MAS 713
	Advanced Engg. Statistics
	3
	0
	0
	3

	3.
	APFE 705
	Optimization Techniques in Food Technology
	3
	0
	0
	3

	4.
	CHEM 717
	Advanced Food Chemistry
	2
	0
	1
	3

	
	
	
	
	
	
	

	Core Courses:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 706
	International Food Legislations & Standards
	2
	0
	0
	2

	2.
	APFE 707
	Food Quality Control
	2
	0
	1
	3

	3. 
	APFE 708
	Meat & Marine Technology
	2
	0
	1
	3

	4.
	APFE 802
	Modern Fruits & Vegetables Processing Techniques
	2
	0
	1
	3

	5.
	APFE 803
	Advanced Food Packaging
	2
	0
	0
	2

	6.
	APFE 811
	Advanced Beverage Technology
	3
	0
	0
	3

	7.
	APFE 823
	Modern Baking & Confectionary Technology
	2
	0
	1
	3

	8.
	DT 820
	Processing of Milk & Milk Products
	2
	0
	1
	3

	9.
	MBMT811
	Food Microbiology
	2
	0
	2
	4

	
	
	
	
	
	
	

	Specialized Courses:



	A. Food Processing Engineering:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 801
	Advanced Food Process  Equipment Design
	3
	0
	0
	3

	2.
	APFE 810
	Food Plant Design
	3
	0
	0
	3

	3.
	APFE 812
	Entrepreneurship Development in Food Processing
	3
	0
	0
	3

	4.
	APFE 815
	Thermal & Non-Thermal Processing
	3
	0
	0
	3

	5.
	APFE 816
	Food Biosensors
	3
	0
	0
	3

	6.
	APFE 817
	Food Process Modeling
	3
	0
	0
	3

	7.
	APFE 818
	Food Fermentation Technology
	3
	0
	0
	3

	8.
	APFE 821
	Functional Foods 
	3
	0
	0
	3

	9.
	APFE 824
	Food Safety Analysis 
	2
	0
	0
	2

	
	
	
	
	
	
	

	B. Food Engineering:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 801
	Advanced Food Process Equipment Design
	3
	0
	0
	3

	2.
	APFE 810
	Food Plant Design
	3
	0
	0
	3

	3.
	APFE 817
	Food Process Modeling
	2
	0
	0
	2

	4.
	APFE 825
	Rheology & Texture Analysis
	2
	0
	1
	3

	5.
	APFE 826
	Food Production Technology
	3
	0
	0
	3

	6.
	APFE 827
	Transport Phenomenon in Food Processing
	3
	0
	0
	3

	7.
	APFE 828
	Food Process Management & Control
	3
	0
	0
	3

	8.
	APFE 829
	Simulation of flow patterns in Food Process Equipment
	2
	0
	0
	2


	C. Food Quality Management :

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 826
	Food Production Technology
	3
	0
	0
	3

	2.
	APFE 830
	International Economics & Policies
	3
	0
	0
	3

	3.
	APFE 831
	Sensory & Consumer Science
	2
	0
	0
	2

	4.
	APFE 832
	Food Process Synthesis, Optimization & Product Quality
	3
	0
	0
	3

	5.
	APFE 833
	Risk Analysis in Food Safety
	2
	0
	0
	2

	6.
	APFE 834
	Hygienic Design of Food Process Equipment 
	2
	0
	0
	2

	7.
	APFE 835
	Physical & Chemical Changes in Food Quality
	2
	0
	1
	3

	8.
	APFE 875
	Quality Management
	3
	0
	0
	3

	
	
	
	
	
	
	

	D. Food Chain Management:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 812
	Entrepreneurship Development in Food Processing
	3
	0
	0
	3

	2.
	APFE 836
	Strategy & Marketing of Food Products
	3
	0
	0
	3

	3.
	APFE 837
	Supply Chain Management
	3
	0
	0
	3

	4.
	APFE 838
	Development Strategy of Regional Food Processing 
	2
	0
	0
	2

	5.
	APFE 839
	Cross-National Cooperatives & International Investment
	2
	0
	0
	2

	6.
	APFE 840
	Global Food Marketing Development & Aid Policy
	2
	0
	0
	2

	7.
	APFE 841
	Exploration & Utilization of Food Resources
	2
	0
	0
	2

	8.
	APFE 842
	Food Trade Barrier
	3
	0
	0
	3

	
	
	
	
	
	
	

	E. Food Safety & Standards:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 831
	Sensory & Consumer Science
	2
	0
	0
	2

	2.
	APFE 833
	Risk Analysis in Food Safety
	2
	0
	0
	2

	3.
	APFE 834
	Hygienic Design of Food Processing Equipment
	2
	0
	0
	2

	4.
	APFE 843
	Food & Nutritional Security
	2
	0
	0
	2

	5.
	APFE 844
	Control of Food Borne Micro-organism
	2
	0
	1
	3

	6.
	APFE 845
	Hazard Analysis Critical Control Point Planning and Implementation
	3
	0
	0
	3

	7.
	APFE 846
	Food Safety Assessment 
	2
	0
	1
	3

	
	
	
	
	
	
	

	F. Food Laws & Policies:

	
	Course Code
	Course Title 
	L
	T
	P
	Credit

	1.
	APFE 840
	Global Food Marketing Development & Aid Policy
	2
	0
	0
	2

	2.
	APFE 845
	Hazard Analysis Critical Control Point Planning and Implementation
	3
	0
	0
	3

	3.
	APFE 846
	Food Safety Assessment 
	2
	0
	1
	3

	4.
	APFE 847
	Food Standards & Quality Control
	3
	0
	0
	3

	5.
	APFE 848
	Food Policies & Regulations
	2
	0
	0
	2

	6.
	APFE 849
	Food Certification
	2
	0
	0
	2

	7.
	APFE 850
	Industrial & Competition Policies in Food Sector
	3
	0
	0
	3


DETAIL SYLLABUS
	


ECON 705 Research Methodology 






3 (2-0-1)    

Social science – definition , goals and functions. Role of social research in agriculture. Agricultural economics – induction and deduction, sources of information, review of literature, identification of problem, and formulation of objectives and hypothesis. Types of hypothesis. Testing of hypothesis. Research Design. Type of data and their sources, methods of data collection- formal ( sampling) and informal ( PRA, RRA) survey techniques, preparation of questionnaire, interview method, mail order method, cost accounting method. Analysis of data – methods of analysis. Report writing – methods of reporting. Use of tables, graphs, diagram, etc. in reports using computers.

Practical : the student will identify a problem in agricultural economics and work on the problem during the semester as trained in theory classes by intensively using personal computers

MAS 713   Advanced Engineering Statistics   





3(3-0-0)   

Sample size, data collection, design of experiments, LSD, RBD, split plot design, factorial design, CRD, CCRD, testing of hypothesis, Analysis of variance, t-test, z-test, f-test, X2-test. 

CHEM 717   Advanced Food Chemistry 
        3(2-0-1)   

Water:- Water binding and chemical mediated water.Food protein: Classification, physico-chemical properties. Reactions involved in processing. Reactions with alkali. Enzyme catalyzed reactions involving hydrolysis and proteolysis. . theories of formation of texturiesed proteins.

Lipids :- Reactions involved during deep frying of foods viz., autoxidantion of saturated acyl lipids and polymerization. Lipopotein and membrane; definition, classification and involvement in the formation of biological membrane. Unsaponsifiable matter contents in various fats and oils. Edible oil classification and chemical composition.

Carbohydrates:- Legumes jam and jellies polysaccharide. Viz., liner, branched and modified. Properties and utilization of common polysaccharides, viz. Cellulose, glycogen, hemicellulose and pectin. Enzymatic degradation of polysaccharides, viz. agar, alginate, carrageenam, gums and starch. Production of dextrans  and malto dextran.

Food Enzymes:- Hydrolases and lipases, utilization in food industry, effect of inhibitors, pH and temperature.

Minerals in food :- Main elements, trace elements in eggs, cereal and cereal products vegetables and fruits.

Aroma compounds in foods:- Threshold value, off flavours.

Food additives:- Vitamins, amino acids, minerals, Aroma substance flavour enhancers-monsodium glutamate, 5-nucleotides. Sugar substitutes, sorbital. Sweeteners-saccharin, cyclamate. Food colour. Anti-nutritional factors and food contaminant: Toxic-trace elements, radio nuclides.

Cereals and cereal products:- Individual constituents, like proteins, lipids carbohydrates and vitamins in cereals flour and their relationship in dough making. Types of flours, bread making and non-bread making chemical composition influence of additives/minor ingredients on baking properties.

Legumes:-Classification composition and physio-chemical properties. 

Vegetables and fruit: Classification general composition, chemical changes during ripening and storage. Jams, jellies and pickles: Classification, composition and preservation.

Beverages: Classification, coffee, tea and cocoa-gradation, composition, chemical changes during processing, volatile compounds. Preservation of foods: General principles of food preservation, chemical preservation, preservation through irradiation.

COMP 805   Computer Programming  
3(2-0-1)   

Algorithms & Flow Charts, C. Programming, Preliminaries, Constant & Variables, Arithmetic Expressions Input-Output Statements, Control Statements, Do-Statements, Subscripted Variables, Elementary Format Specifications, Logical Statement & Decision Tables, Functions & Subroutines, Arrays & structure, Computer Oriented Numerical Methods, Solution of Non Linear Equation. Bisection Method, Newton Method, Numerical Integration, Trapezoidal Method, Simpson’s 1/3 & 3/8 rule, Curve Fitting, Construction of forward, backward, backward difference table,  Interpolation, Application of Statistical packages.

MBMT 811    Food Microbiology           




4(2-0-2)  

History of microbiology of food. Microbial growth pattern, physical and chemical factors influencing destruction of micro-organisms. Types of micro-organism normally associated with food-mold, yeast, and bacteria. Micro-organisms in natural food products and their control. Contaminants of foods-stuffs, vegetables, cereals, pulses, oilseeds, milk and meat during handling and processing. Biochemical changes caused by micro-organisms, deterioration of various types of food product. Food poisoning and microbial toxins, microbial food fermentation, standards for different foods. Food borne intoxicants and mycotoxins.

Practicals : Microscopy and micrometry. Preparation of nutrient media, sterilization and inoculation techniques, Isolation of pure culture, microbial examination of natural food products, identification of food pathogen in water, milk, cereals, pulses, oilseeds, meat and poultry. Microbial production of alcohol (cereal based), acetic acid and lactic acid.                                                   

DT 820  Processing of Milk and Milk Products  



3(2-0-1)   

Sources, and composition of milk, processing of market milk, standardization, toning of milk, homogenization, pasteurization, sterilization, storage, transportation and distribution of milk. Milk product processing-cream, butter, , condensed milk, evaporated milk, whole and skimmed milk powder. Instantization of milk and milk products, ice cream, khoa, channa, paneer, milk sweets. Judging and grading of milk and its products. Fermented milk products. cheese, cheese spread, Youghurt, dahi shrikhand and similar products. Dairy equipments and sanitization.

APFE 702 Quality Control






3(2-0-1) 
  

Quality factos: appearance, texture and flavor, Apperance factors – size and shape, colour ad gloss, consistency. Textural Factors – measuring texture, texture changes. Flavour Factors – influence of colour and texture on flavor. Taste Panels. Food – related azards – biological hazards, chemical hazards, physical hazards, trace chemicals. Microbiological considerations in food safety. Food additives – preservatives, atioxidats, sequestrants, surface active agents, stabilizers and thickeners, bleaching and maturing agents, starch modifies, buffers, acids, alkalis, food colours, artificial sweteners, nutritional additives, flavouring agents. Food laws: Federal Food Drug and Cosmetic Act (1938), Good Manufacturing Practices (Code of GMP), Fair Packaging and Labeling Act (1966), Federal Meat Inspection Act (1906), International Food, Standards and Codex Alimentarius, HACCP  and ISO 9000 series.
APFE 703 Instrumentation & Controls in Food Industry 


3 (3-0-0)     

Instrumentation for food quality assurance. Instrumental measurements & sensory parameters. Inline measurement for the control of food processing operations: colour measurements of food; food composition analysis using infrared; microwave measurements of product variables; pressure & temperature measurement in food process control; level & flow measurement in food process control; ultrasonic instrumentation in food industry. Instrumental techniques in the quality control lab: rheological measurements of foods; water activity & its measurement in food ; conductance / impedance techniques for microbial assay; modern method of texture measurement. Chemo sensors, biosensors, immunosensors, electronic noses and tongues.
APFE 704 Optimization Techniques in Food Technology


3 (3-0-0)   

Principles of modelling; Linear programming-concepts, graphical and algebraic solution; Simplex method; Duality theory; Post-optimality analysis; Sensitivity analysis; Transportation and assignment models; Computer applications to LP, queuing theory; Project scheduling and management by PERT-CPM; Integer programming; Non-linear programming; Simulation; Goal programming; Decision theory; Markov chains; Sequencing problem.

APFE 705 Optimization Techniques in Food Technology

  
3 (3-0-0)   
Principles of modelling; Linear programming-concepts, graphical and algebraic solution; Simplex method; Duality theory; Post-optimality analysis; Sensitivity analysis; Transportation and assignment models; Computer applications to LP, queuing theory; Project scheduling and management by PERT-CPM; Integer programming; Non-linear programming; Simulation; Goal programming; Decision theory; Markov chains; Sequencing problem.

APFE 706 International food Legislation & Standards     
2 (2-0-0)   
Concepts and trends in food legislation. International and federal standards: Codex alimentarious, ISO series, food safety in USA. Legislation in Europe: Directives of the official journal of the EU, council regulations, food legislation in UK. Regulating methods for food analysis, case studies. Enforcers of Food Laws Approval Process for Food Additives Nutritional Labeling.
APFE 707 Food Quality Control





        3(2-0-1)   

Quality factos: appearance, texture and flavor, Apperance factors – size and shape, colour ad gloss, consistency. Textural Factors – measuring texture, texture changes. Flavour Factors – influence of colour and texture on flavor. Taste Panels. Food – related azards – biological hazards, chemical hazards, physical hazards, trace chemicals. Microbiological considerations in food safety. Food additives – preservatives, atioxidats, sequestrants, surface active agents, stabilizers and thickeners, bleaching and maturing agents, starch modifies, buffers, acids, alkalis, food colours, artificial sweteners, nutritional additives, flavouring agents. Food laws: Federal Food Drug and Cosmetic Act (1938), Good Manufacturing Practices (Code of GMP), Fair Packaging and Labeling Act (1966), Federal Meat Inspection Act (1906), International Food, Standards and Codex Alimentarius, HACCP  and ISO 9000 series.

APFE 708  Meat & Marine Technology  
   3(2-0-1)  

Sources of meat and meat products in India, its importance in national economy. Chemical composition and microscopic structure of meat. Effect of feed, breed and management on meat production and quality. Slaughtering of animals and poultry, inspection and grading of meat. Factors affecting post-mortem changes, properties and shelf-life of meat. Meat quality evaluation. Mechanical deboning, meat tenderization. Aging, pickling and smoking of meat. Meat plant sanitation and safety, Byproduct

utilization. Recent trends in meat processing. Structure, composition, nutritive value and functional properties of eggs and its preservation by different methods. Factor affecting egg quality and measures of egg quality. Types offish, composition, structure, post-mortem changes in fish. Handling of fresh water fish. Canning, smoking, freezing and dehydration of fish. Fish sausage and home making. MMPO, MFPO, radiation processing meat safety.

Practical:Slaughtering and dressing of meat animals, Study of post-mortem changes, Meat cutting and handling, Evaluation of meat quality. Experiments in dehydration, freezing, canning, curing, smoking and pickling offish and meat, Shelf-life studies on processed meat products, Evaluation of quality and grading of eggs, Preservation of shell eggs, Estimation of meat: bone ratios, Preparation of meat products, canned, dehydrated, barbecued sausages, loaves, burger, fish finger.
APFE 801
Advanced Food Process Equipment Design
         
         

3(3-0-0)   

Design considerations of agricultural and food Processing Equipments. Design of Food Processing equipments, Dryers, design of dryers PHTC, RPEC, LSU and Drum Dryer. Determination of heat and air requirement for drying grains. Types of heat exchanger. Design of heat Exchangers and Evaporators. Design of material handling equipments like belt conveyor, screw conveyor, bucket elevator and pneumatic conveyors.
APFE 802 Modern Fruits and Vegetables Processing Techniques 
       

3(2-0-1)   

Principles and methods of fruit and vegetable preservation. Composition and related quality factors for processing. Principles of storage of fruits and vegetables. Types of storate: natural, ventilated low temperature storate, DA and MA storages. Preservation of fruits and vegetables by heat, chemicals, sugar, salt, fermentation, drying etc. Canning of fruits and vegetables, tin cans, glass containers seaming technology, aseptic canning technology. Fruit and vegetable juices, preparation of syrups, cordials and nectars, juice concentrates, pectin and related compounds, jams, jellies, marmalades, preserves. Theory of gel formation, quality control, pickles, chutneys and vinegar production, tomato products. Drying and dehydration of fruits and vegetables, problems related to storage of dehydrated products. Freezing and freeze-drying of food and frozen products, Fruit product order and quality control.

Practicals: Equipment for fruits and vegetable processing, plant-layout, can seaming operation, preparation of fruit juices, squashes, syrups and ready-to-serve beverages. Canning of fruits and vegetables. Preparation of jams, jellies, marmalade, preserves, and candies. Preparation of pickles, chutneys, and tomato products, Drying of fruits and vegetables, quality control of processed products. Visit to fruit and vegetables processing factories, freezing of foods, Processing of mushroom.
 APFE  803  Advanced Food Packaging 




          2(2-0-0)  

Introduction to principals of Food Packaging, Types of packaging , Special packaging methods (vacuum, gas and shrink packaging), Function of a package, packaging materials, their structural qualities and performance including moisture and gas transmission, interaction of food and the packaging material, methods of package testing, performance evaluation and design of packaging systems for plant and animals products. Food packaging and law, shelf life testing, modern and traditional packaging material, physical and chemical properties, production, storage and recycling of packaging materials, regulation and equipment analysis of various existing packaging system and standards.
APFE  804  Advanced Baking Technology





2(1-0-1)  
Materials of baking : wheat types of wheat, composition of wheat, quality of wheat test of gluten quality, utilization of other grains, leaveners, yeast, shortenings, emulsifiers, antioxidants, sweeteners, malt syrup, water and salt, ingredients from milk and egg, other ingredients.

Unleavened bakery materials and leavened bakery products, cookies and crackers, cakes, chemically leavened bread and rolls.

Yeast leavened bread and rolls – straight and sponge dough method. Reactions during mixing, fermentation, proofing, baking, trouble shooting. Equipment: weighting, Metering, mixing, dividing and backing equipment.
APFE 805  Storage Engineering



          


3(3-0-0)  

Factors affecting shelf life of agriculture produce as well as products; storage of agricultural produce. Quality attributes of stored produce (physical and physico-chemical); testing of quality attributes – subjective as well as objective methods, Control Atmosphere (CA), Storage technology; Modified Atmosphere (MA) storage technology; Hypobaric storage; Packaging – nitrogen packaging, carbon-di-oxide packaging, plastics for food packaging, Design of storage bins – design of fans and air ducts; Design of cold storage for agricultural produce. Economics of storage of agricultural commodities.
APFE 806   Advanced Food Technology                                                             
       3(3-0-0)    

Aseptic canning and ohmic heating, extrusion cooking, effect of process variable of the physio-chemical and nutritional characteristics of extruded foods. Refrigerated storage of fresh and processed food. Advances methods of food freezing, indicators for quality of frozen foods. 

Fortification synthetic nutrients, functional foods, use of radiation and microwave in food processing. High pressure processing, supercritical gas extraction, Flavour Encapsulation.
APFE 807   Advanced Extrusion Technology                                                            3(3-0-0)    
Equipment: Single Screw Extruders- constructional and operational characteristics; Twin Screw Extruders- constructional and operational characteristics of co-rotating twin screw extruder; and Ancillary Equipment, Operating characteristics of extruders; Model and strategies for computer control of a twin screw extruder. Characteristics of various extruded food products: Rheological properties, textural properties. Sensory characteristics and nutritional value;  Application: Cold extrusion; extrusion cooking ,New extrusion technology for confectionery product; Breakfast cereal products.

APFE 808   Processing of Livestock & Aquaculture Products                                  3(3-0-0)    
Meat sources; slaughtering; skinning, grading, cutting; muscle structure, composition and quality criteria; post mortem changes; meat products processing; meat hyginene; meat analysis and deboning; after care of hides. Poultry meat processing; egg and egg products technology. Fish technology; harvesting, storage, processing, preservation. Basic principles of meat, poultry and fish products quality control, marketing and distribution.
APFE 809   Operations Management                                                                         3(3-0-0)    
Food Plant Operation Function, Operations Strategy, Products Design, Managing Quality, Quality Control and Improvement, Process Selection, Service Operations Design, Choice of Technology, Process Flow Analysis, Forecasting, Facilities Decisions, Aggregate Planning, Independent Demand Inventory, Performance Measurement, Supply Chain Management, Scheduling.
APFE 810    Food Plant Design                                                                                   3(3-0-0)    
Food Plant Location, Food Plant Layout, Process Selection, Forecasting methods, Facilities & Aggregate Planning, Scheduling Food Plant Operations, Financial Analysis, Process Flow Analysis, PERT/CPM Models, Decision Analysis, Computer Simulation, Feasibility Studies of Food Plant; Design of a Food Processing Plant.

APFE 811    Advanced Beverage Technology



                             3(3-0-0)    
Introduction: classification, production and consumption f beverages. Alcoholic beverages: concept of fermentation for production of beer, wine and distilled beverages including their packaging and maturation. Non-alcoholic beverages: carbonated and non-carbonated. Raw materials, equipment, quality control and legislation of beverage products. Mini-projects on traditional production of beverages.
APFE 812   Entrepreneurship Development in Food Processing 
                               3(3-0-0)    
Entrepreneurship Concept, Selection of Potential Entrepreneurs, Business opportunity Identification and Guidance Business Plant: Market, Assessment, Technical Analysis, and Financial Analysis, Choice of Technology, Project Scheduling, Forecasting, Facilities and Aggregate Planning. Guide lines to commercial food commodity selection; equipment survey; capital and production costing; enterprise financing; legal aspect of enterprise operation; marketing logistics; sources of technical services; commissioning and licensing; basic business law. Project proposal. Technical law standards.

APFE 813   By Products Utilization 



 
                              3(3-0-0)    
Present scenario of agro industrial waste, economic product from agricultural waste by products fuels, plants nutrients and building materials from agricultural wastes,  feed and fibre from agricultural wastes, Rice bran and germ, rice bran oil, utilization of paddy husk for making cement, fuel gas and manure by employment and security, biogas production – technology and cost economics of biogas plant, agricultural waste management.        

APFE 815    Thermal & Non - Thermal Processing 


                           3(3-0-0)    
Thermal destruction of microbial cells and bacteria spores; kinetics of microbial death; heat penetration into foods; method of determining lethality of thermal processes; thermal destruction of enzymes; mechanisms of heat transfer in food; blanching, pasteurization, and sterilization; thermal processing of foods in containers and outside containers; principle of aseptic technology; thermal destruction of nutrients and quality factors; optimization of the thermal processes for nutrient retention; thermal processing equipment and technology.

Use of non-thermal technologies (micro filtration (UF & MP) bactofugation, ultra high voltage electric fields, irradiation, thermosonication), alternate-thermal technologies (ohmic heating, dielectric heating, infrared and induction heating) & biological technologies (antibacterial enzymes, proteins & peptides) in food processing.

APFE 816   Food Biosensors 





                            3(3-0-0)    
Introduction to biosensors, Enzyme biosensor, optical affinity biosensors, stabilization of the biological component of the biosensor, enzyme electrode sensor for carbohydrate analysis, application of the sensors in the food industries, electronic noses for food control. Biosensors for food analysis.

APFE 817   Food Process Modelling   




                              3(3-0-0)    
The principles of Modelling, kinetic Modelling, the Modelling of heat and mass transfer; introduction diffusion equation, the Navier-stokes equations, heat and mass transfer in porous media Luikov’s equation. Modelling thermal processes: cooling and freezing, introduction Modelling product heat load during cooling & freezing. Modelling foods with complex shapes, numerical solution of the heat conduction equation with phase change. Modelling thermal processes : heating, introduction, processing of packed and solid foods, continuous heating and cooling processes, Modelling food quality and microbiological safety. 

APFE 818   Food Fermentation Technology



                              3(3-0-0)    
Introduction to fermentation: Rate of microbial growth and death. Fermentation kinetics, Types of fermentation sub-merged/solid state, Batch /continuous fermentation. Fermenter design, operation, measurement and control in fermentation, Aeration and agitation in fermentation: Oxygen requirement, measurement of adsorption coefficients, sterilization of air and media; scale up in fermentation.

Production of beer, wine and vinegar, Traditional fermented foods like idli and dosa. Principles of down stream processing and Product recovery. Production of alcohols, organic acids, enzymes and immobilization of enzymes. Biological waste treatment.

APFE 821    Functional Foods 





                           3(3-0-0)    
Functional foods, vitamin- and mineral-enriched products, products containing added fibre, pre-, pro-, and synbiotics, and omega-3 fatty acids/oils, fortified beverages with calcium or omega-3 oils, muffins with beta-glucan, yogurts with probiotics and drinks with herb blends as well as omega-3 eggs, meat and canola oil high in carotenoids or wheat with enhanced lutein level or rice with other carotenoids, natural health products; beta-glucan isolated from oats, antioxidants from blueberries, sterols and stanols from wood pulp and oils from marine and algal sources. Sensory Aspects And Delivery Of Functional Food Ingredients

APFE   823
Modern Baking & Confectionary Technology



3(2-0-1)
Introduction: Status of bakery and confectionery industries in India- Raw materials for bakery and confectionery products-Essential and optional. PFA Specification of raw materials. Bakery products technology: Dough rheology – Bread making- methods-process- specification for various types of breads- Biscuit manufacturing process- Cookies- Crackers- Cakes- Buns- preservation of bakery products. Bakery machinery and equipment: Weighing Equipment- Manual scale, Automatic weigh, liquid measuring. Mixing- blenders, Horizontal and vertical planetary, continuous. Make up equipment- Divider, Rounder, Proofer, moulder. Baking equipment – different oven, slicer.

Confectionery products:  chocolate, fondant, caramels, fudge and toffee. Equipment and process. Safety and sanitation: Health and safety- safety rules- safe practices in the work places- sanitation- duties of the sanitation equipments- Code for hygiene condition in bakery and biscuit manufacturing unit.

APFE 824    Food Safety Analysis  





          3(3-0-0)    
Principles of food safety – Historical developments - causes of major failure – clothing and personal hygiene – source of contamination –test for food safety. Quality control tools. Quality control chart –Quality factors in food – Nutritional labeling – Specification – Rules and Regulations - need for food plant sanitation –– cleaning and cleaners – Water supply- Good Manufacturing Practice. Metal contaminants- Sources of health hazard of metallic contaminants – Assessment of food safety – General and acute toxicity – Mutagenicity and carcinogenicity. Additives (Intention – direct) – Preservatives – antioxidants, sweeteners, flavors, colours, vitamins, stabilizers – indirect additives – organic resides – inorganic residues and contaminants. Food allergy, food intolerance, contaminants of processed foods, solvent residue, contaminants of smoked foods. Cleaner production is food industry-fruit and vegetable processing, sea food processing, brewing and wine processing.

APFE 825    Rheology and Texture Analysis  



          

3(2-0-1)
Texture classification. Relation of food texture with structure and rheology. Principles and practices of objective texture measurements, viscosity measurements. Sensory methods of texture and viscosity measurements and their correlation. Rheological properties of foods. Mathematical models and their application for non-Newtonian fluids. Recent advances in textural, rheological and viscoelastic characteristics of foods and their associated mathematical models.

Practical: Determination of viscosity of liquid foods, guminess, chewiness, springiness and hardness of various fruits, vegetables and processed foods using texture profile analysis. Determination of force-distance relationship. Sensory evaluation/ subjective measurement and correlation between subjective and objective measurements of foods.

APFE 826   Food Production Technology



    
        3(3-0-0)    
Fundamentals of Operational Procedures in Food production, Management Procedures and Recordkeeping, Food Service Sanitation, Purchasing and Storage, Bakery Production and Management, Catering Management, Menu Planning and Cost Control, Nutrition, Food Service Management, Food Production and Management Technology.

APFE 827   Transport Phenomena in Food Processing   


        
3(3-0-0)    
Introduction to heat and mass transfer and their analogous behaviour, steady and unsteady state heat conduction, analytical and numerical solution of unsteady state heat conduction equations, use of Gurnie-Lurie and Heisler Charts in solving heat conduction problems. Applications in food processing including freezing and thawing of foods.

 Convective heat transfer in food processing systems involving laminar and turbulent flow heat transfer in boiling liquids, heat transfer between fluids and solid foods. Functional design of heat exchangers: Shell and tube, plate and scraped surface heat exchangers, Jacketed vessels.

Radiation heat transfer and its governing laws, its applications in food processing.

 Molecular diffusion in gases, liquids and solids; molecular diffusion in biological solutions and suspensions molecular diffusion in solids, unsteady state mass transfer and mass transfer coefficients, molecular diffusion with convection and chemical reaction, diffusion of gases in porous solids and capillaries, mass transfer applications in food processing.

Practical: Solving problems on steady and unsteady state conduction with or without generation; numerical analysis; problems in natural and forced convection; radiation; design of heat exchangers; performing experiments on heat conduction, convection and radiation heat transfer.

APFE 828    Food Process Management and Control  


    

3(3-0-0)    
Present status of food industry in India; organisational structure of agro industry; major dimensions of agro based industries; risk management; unit operations of food industry; deteriorative factors and their control; laws and regulation related to food industry; quality management in food industry-quality standards and ISO: principles of food preservation and' processing; preservation through temperature reduction, water removal, radiation, heat processing, fermentation and use of preservatives, technology of extrusion, solvent extraction, refining and hydrogenation; processing of dairy products; cereals milling; pulse milling; oil seeds crushing; processing of fruits and vegetable; confectionery; tea and coffee processing; food additive and toxicology; protection of food during storage, and transportation; packaging distribution of food products; case studies on project formulation-dairy products, oil industry, fruit and vegetables processing, milling-pulse, cereals etc.

Present status of fruit industry in India and emerging scenario; major fruit growing zones, management of fruit production technology for domestic and global market; post harvest handling technology harvesting, pre-cooling, grading, packing, storage and transportation for cooling, grading, packing, storage and transportation, pre and post harvest management for quality and shelf life; fruit processing industry; international trade in fruits problems and prospects and global marketing of fruits, and government policy, incentives domestic and global trade.
APFE 829    Simulation of Flow Patterns in Food Process Equipment  
        2(2-0-0)     

Modeling: Classification of models; Models based on transport phenomena principles and applications; Population balance models and applications; Empirical models; Model parameters estimation.

Simulation: Sequential modular, simultaneous modular and equation oriented approaches; Partitioning and tearing; Simulation examples of fluid flow processes; Monte Carlo simulation. Conservation equations for mass, momentum and energy; Comparison of various numerical techniques for CFD; Review of finite difference and finite element methods; Solution to discretised  algebric equation; Finite-volume method for diffusion problems; Finite-volume method for convection and diffusion problems – pressure velocity coupling; Construction of geometry and discreation using Gambit-Fluent’s manuals; Commercial CFD solvers; Turbulance modeling;

Implementation of boundary conditions; Introduction to multiphase flow; Customizing commercial CFD solver; Unsteady state simulations.

APFE 830   International Economics and Policies



        3(3-0-0)    
Introduction , Ricardian Model and the Theory of Comparative Advantage , Heckscher-Ohlin Model of International Trade International Factor Movements Trade Theories in Action, Trade Barriers, Commercial Policy and Economic Integration, The Instruments of Trade Policy, The Objectives of Trade Policy . Quotas ,Strategic Trade Policy ,Antidumping Policies ,World Trade Organization International Economic Integration.
APFE 831    Sensory and Consumer Science 



         

2(2-0-0)    

Introduction to Sensory Science and Consumer Evaluation, Panel Selection, Training and Performance Monitoring, Bias in Sensory Analysis, Food Flavours & texture profile analysis, Methods of Sensory Analysis, Measurement of Colour by sensory and instrumental methods, Flexible Packaging Materials – Special Reference to their Odour Permeability, Statistical Analysis of Sensory Data & Multivariate analysis Taints and Off-FlavoursBasic Tests, Basic taste identification, Odour, Identification of Few Common Flavour Compounds, Colour identification, Finger feel test for texture, Threshold test: (a) sweet (b)sour, Paired Comparison / Test / Data Analysis, Ranking test, Quantitative Descriptive Analysis, Hedonic Test (Consumer research), Data Analysis-Nose & E-Tongue Demonstration, Consumer’s choice towards newly developed food products like GM foods.
APFE 832 Food Process Synthesis, Optimization & Product Quality            

3(3-0-0)    
Introduction, Process synthesis and Process Analysis, Process plant Simulation, Mathematical Models of food process Engineering Systems with example Numerical Methods, Modular Approaches & Equation Solving, Approaches, Decomposition of Networks, Algorithms, simulation software’s like HysysPlant and Mathematical tools like MATLAB and Poly Math. Optimization: Objective function and its properties; Optimization of one dimensional unconstrained function: Analytical methods, Region elimination methods. Newton, quasi-Newton and secant methods; Polynomial approximation methods; Unconstrained multivariable optimization: Direct and indirect methods; Linear programming and applications; Introduction to dynamic programming.
APFE 833   Risk Analysis in Food Safety




      
2 (2-0-0)     

Risk analysis definitions, Context of definitions, Definitions of risk analysis terms related to food safety, current practices in the codex alimentarius commission and related expert committees ,Food additives, Chemical contaminants, Pesticide residues, Veterinary drug residues, Biological agents, Other Codex Committees, risk assessment of chemical agents in food ; Introduction, Hazard identification, Epidemiological studies, Animal studies, Hazard characterization, Dose-response extrapolation, Dose-scaling, Genotoxic and non-genotoxic carcinogens, Threshold approaches, Non-threshold approaches, Exposure assessment, Risk characterization, risk assessment of biological agents in food : Introduction, Risk assessment of biological hazards,  Risk assessment of bacterial hazards, Hazard identification, Hazard characterization, Exposure assessment, Risk characterization,  uncertainty and variability in the risk assessment process : introduction, Uncertainty versus variability, Model uncertainty versus input (parameter) uncertainty, Nature of models, Methods for addressing model uncertainty, Methods for representing and propagating input variance, Uncertainty and variability in hazard identification.
APFE 834   Hygienic Design of Food Process Equipment 

        

2 (2-0-0)     
Microbiologically safe continuous pasteurisation of liquid foods, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "2#2" method for assessing the in-place cleanability of food processing equipment. Microbiologically safe aseptic packing of food products, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "4#4" method for the assessment of in-line pasteurisation of food processing equipment, method for the assessment of in-line sterilisability of food processing equipment, microbiologically safe continuous flow thermal sterilisation of liquid foods. Method for the assessment of bacteria-tightness of food processing equipment. Hygienic equipment design criteria, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "9#9" Welding stainless steel to meet hygienic requirements, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "10#10" Hygienic design of closed equipment for the processing of liquid food, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "13#13" Hygienic design of equipment for open processing, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "#" 


 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "15#15"  method for the assessment of in-place cleanability of moderately sized food processing equipment. Hygienic pipe couplings, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "17#17" Hygienic design of pumps, homogenisers and dampening devices,  Passivation of stainless steel, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "19#19" method for assessing the bacterial impermeability of hydrophobic membrane filters. Hygienic design and safe use of double-seat mixproof valves, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "21#21" Challenge tests for the evaluation of the hygienic characteristics of packing machines, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "22#22" General hygienic design criteria for the safe processing of dry particulate materials, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "23#23" Production and use of food -grade lubricant s, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "24#24" prevention and control of Legionella spp (incl Legionnaires Disease) in Food Factories, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "25#25" Design of Mechanical Seals for hygienic and aseptic applications, 
Hygienic Engineering of Plants for the Processing of Dry Particulate Materials, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "27#27" Safe Storage and Distribution of Water in Food Factories, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "28#28" Safe and hygienic water treatment in food factories, Packing systems for solid foodstuffs, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "30#30" Air Handling in the Food Industry, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "31#31" Hygienic Engineering of fluid bed and spray dryer plants, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "32#32" Materials of construction for equipment in contact with food, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "33#33" Hygienic Engineering of Discharging Systems for Dry Particulate Materials, 

 HYPERLINK "http://www.food-info.net/uk/eng/ehedgdocs.htm" \l "34#34" Integration of Hygienic and Aseptic systems. 
APFE 835   Physical & Chemical Changes in Food Quality
 


2 (2-0-0)     
Thermodynamic stability of foods (phase equilibria, chemical equilibria). Kinetic description of changes in foods with special attention to studies of stability and quality changes. Specific physical and chemical processes (lipid and protein oxidation, Maillard reactions, crystallizations, collapses, migration of water). Control of physical and chemical changes in foods (freezing, antioxidants and pro-oxidants, packaging). The use of chemical and physical principles for the description of changes in foods will throughout the course be illustrated by real examples. Theoretical and practical experience with several experimental methods for characterization and studying the physical and chemical stability of foods.

APFE 836   Strategy & Marketing of Food Products 




3 (3-0-0)    

Marketing planning process; managing the marketing mix; objective setting; strategy formulation, implementation and evaluation. Food marketing evolution (transaction cost framework, resource dependency theory, resource-based approach); Food marketing channel organisation and management (power-dependence, conflict, co-operation and co-ordination); Food marketing channel strategies (relationship marketing, value-adding partnerships, networks). The marketing strategies applied by agents throughout the chain will be investigated (i.e. food producers, ingredient suppliers, manufacturers, distributors, grocers, and food service operators). Key issues addressed will include brand management strategies in the food sector; NPD strategies, supply chain strategies, supplier and product selection processes, customer and brand portfolio decision-making. 

APFE 837   Supply chain management 





3 (3-0-0)    
Supply chain concepts; system dynamics, coordination in supply chain, measuring supply chain performance, structural improvement; improvement in infrastructure, the internet, e-business and supply chain, internet exercises.
APFE 838    Development Strategy of Regional Food Processing


2(2-0-0)     

Regional food production, consumption and trade; problems of hunger and population; the role of agricultural development, trade and aid in relieving hunger. Feasible processing technologies for food processing, Traditional food preservation techniques, equipments and food products. The Role of Traditional Food Processing Technologies In National Development Some important fermented food products. Processing technologies of cereal , legume and other sources based food product.
APFE 839   Cross-National Cooperatives & International Investment 

2(2-0-0)     
Marketing institutions for agricultural produce, TAPCMS, APMC, MARKFED, Marketing Boards. Marketing of livestock products and fish, Marketing of horticultural produce Grading of agricultural produce. Co-operative institutions in India-Primary Societies, DCC Banks, Apex banks,Agriculture and Rural Development banks, non-agricultural co-operatives, Financial institutions providing agricultural credit-Co-operatives, commercial banks, NABARD,Repayment of loans. Problems of overdues and rural indebtedness. Institutions facilitating marketing of agricultural produce Primary marketing Societies-Taluk Agricultural produce Co-operative Marketing Societies, Agricultural produce Marketing Committees, MARKFED, NAFED, Marketing Boards - Coffee Board, Tea Board, Spices Board etc. Marketing of vegetables and fruits- Concept of HOPCOMS. Role of co-operation in Marketing of horticultural produce, Importance of grading of agricultural product, Grade characters of rice, wheat, jowar, groundnut and cotton. Co-operative institutions in India, Non-agricultural co-operatives, Handloom Weavers’ co-operatives, Housing co-operatives, Urban Co-operative banks etc.Non co-operative institutions providing agricultural credit-commercial bank, Regional Rural Bank, NABARD, Nationalisation of banks, Role of commercial banks in agricultural development, Repayment of loans. Methods of repayment-single payment plan and amortization, Decreasing payment plan and even payment plan, Recovery of loans by financial institutions, Problems of overdues. 

Case –bases analysis investing in currencies and international bonds, equities and derivatives. Macro finance perspective , focusing on countries rather than individual securities. Amacro finance approach to international investment requires knowledge of international macroeconomics, macro models global investment decisions. A workhorse framework Mundell’s  unholy Trinity. Potential investment in the depth equity and currency markets of Brazil, South Africa, India , Malysia , Hong Kong, China & Japan

APFE 840   Global Food Marketing Development & Aid Policy  
 

 2(2-0-0)     
Marketing in the global world, strategic planning and the marketing process, the marketing environment, marketing research and information systems, consumer markets and consumer buyer behavior, market segmentation, targeting and positioning for competitive advantage, Product and services strategy, Pricing products, Distribution channels and logistics management, Retailing and wholesaling, Direct and online marketing, competitive strategies, Global Marketplace, Marketing and society, Subsidies, Aid Policies of different international agencies and their impact on availability & Marketing

APFE 841  Exploration and Utilization of Food Resources    



2(2-0-0)     
Food resources: World food problems, changes caused by agriculture and over-grazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. Exploration through newer technologies in food sector. Methods of utilization of food recourses.

APFE 842   Food Trade Barrier   






3 (3-0-0)      

Basis, trends and composition of India's Foreign trade. Analysis of Exim policy. Institutes for promotion of Indian agricultural/horticultural trade and export inspection agencies. Export documentation, Procedures etc. Role of Institute like Export/Imporkt Bank and ECGC (Export Credit Guarantee Corporation). Food Regulation in an open economy, Trade related regulations, Global food Regulatory Framework, food safety, Regulating Quality, Emerging Food Regulation.

APFE 843   Food & Nutritional Security





2(2-0-0)     
The history of food and hunger, and the global nature of our food systems focusing on the impact of our food decisions on the environment, agricultural production, world population relative to food supply, hunger, biotechnology, and safety of our food supply. Definition of food security and insecurity; World food supply; World food demand;  Globalisation and impact on food security; Agricultural and rural development as key to food security; Food and Nutrition security and infections (including HIV); Food and Nutrition security in emergencies; Ethical considerations regarding food security; Care and Food Security; Millenium Development Goals and food security.

APFE 844   Control of Food Borne Microorganism 




3(2-0-1)  

Foodborne Pathogens: Host Invasion; Pathogenesis; Molecular approaches for detection, identification, typing and analysis of foodborne pathogens; Biosensor –based detection of foodborne pathogens.   Staphylococcal Gastroenteritis: Incidence in Foods, Staphylococcal Enterotoxins: Types and Incidence, The Gastroenteritis Syndrome, Prevention of Staphylococcal and other Food-Poisoning Syndromes Botulism: Analysis of Dairy Products for C. botulinum and Botulinal Toxin, Clinical Manifestations, Outbreaks, Prevention; Bacillus Cereus food poisoning: Analysis of Food Products for B. cereus and Toxin, clinical manifestation, outbreaks, prevention. V Brucellosis: Clinical Manifestations, Outbreaks, Prevention; Foodborne Listeriosis, Clinical Manifestations, Thermal Properties, Virulence

Properties, Animal Models and Infectious Dose, Listeriosis Syndromes, Prevention. Salmonellosis: Isolation and Detection Methods, Clinical Manifestations, Outbreaks, Prevention. Foodborne Gastroenteritis Caused by Escherichia coli, Enteropathogenic E. coli, Enterohemorrhagic E. coli O157:H7, Clinical Manifestations, Outbreaks, Prevention. Campylobacteriosis: Isolation and Identification, Clinical manifestations, Outbreaks, Prevention. Yersiniosis: Isolation and Identification, Clinical manifestations, Outbreaks, Prevention.

APFE 845 
Hazard Analysis Critical 
Control Point planning and Implementation



3 (3-0-0)    
INTRODUCTION ,FAO/WHO guidance document  Objectives  Scope   Target audience The HACCP system  The food safety burden  Codex guidelines on HACCP  Role of government and potential benefits  Role of food businesses and potential benefits  Exploring approaches for HACCP in SLDBs  Interdependency between HACCP systems and good hygienic practices,  Basic hygiene  Staff-related challenges Awareness and expertise  Education and training Technical support  Human resources Psychological factors  Challenges due to inadequate supporting environment  Financial issues Government infrastructure and commitment Legal requirements  Business awareness and attitude of industry and trade associations Customer awareness  Communication  development of a haccp strategy for sldbs within a national food safety policy  Development of strategy for HACCP implementation Gather information  Define barriers and identify causes  Develop and select possible solutions   Conduct assessment of potential impact of strategy Modify and publish strategy  Implement strategy  Review and revise Criteria for measuring success of strategy HACCP implementation  Indicators of successful HACCP implementation  strategic activities to facilitate haccp implementation in sldbs  Support activities Provision of financial support  Provision of guidance and explanatory information  Mandatory provisions and enforcement HACCP certification  Provision of technical expertise by consultants and other advisors  HACCP-based approaches Codes and standards documents  Generic HACCP-based plans  Evolving HACCP-based methodologies .

APFE 846 Food Safety Assessment 






3(2-0-1)    

The importance of food safety, Food safety management procedures,The principal causes of food borne illness,The principal symptoms of food borne illness,How food borne illness affects consumers and retailers,,How poor safety practices affect food products,Food safety procedures in retail stores, Preventing food borne illness, Food hazards,  The four c's, Record keeping, Due diligence, Reporting procedures, Legal responsibilities, The food business, the responsibilites of the managers, Penalties applicable to poor food handlers, Enforcement officers, Enforcement powers, The importance of personal hygiene, The principal food safety hazards on the human body, Basic rules regarding personal hygiene, Appropriate protective clothing, When to change protective clothing, Effective personal hygiene practices Good Manufacturing Practice. Metal contaminants- Sources of health hazard of metallic contaminants – Assessment of food safety – General and acute toxicity – Mutagenicity and carcinogenicity. Additives (Intention – direct) – Preservatives – antioxidants, sweeteners, flavors, colours, vitamins, stabilizers – indirect additives – organic resides – inorganic residues and contaminants. Food allergy, food intolerance, contaminants of processed foods, solvent residue, contaminants of smoked foods. Cleaner production is food industry-fruit and vegetable processing, sea food processing, brewing and wine processing..

APFE 847   Food Standards & Quality Control 




3(3-0-0)  

Quality  terms & definitions  ,Terms relating to quality, management and organization                     Terms relating to process and product, characteristics and conformity Terms relating to documentation, examination and audit Quality development cycle, elements and their evaluation   Developing of quality and quality cycle Quality attributes and their evaluation:                                  - Sensory quality attributes: appearance, color, texture, flavour - Non-sensory quality  attributes: quantitative, hidden and nutritive    quality attributes Food quality management: structures, policies and  Responsibilities: Quality benefits Quality control department and its responsibilities  Quality control department interrelations with research  and product development, production, and marketing departments Food standardization and legislation                                          Food law: aims, importance, regulations and contents and   terms relating to adulteration and misbranding  status of the food legislation in the Arab states and the  National food control in light of the current food law  Standardizations: fundamentals, areas, benefits ad aims National, regional and international institutions relating to   food standardization  Standard food specifications: importance of specifications,  preparation and amendment of specification Statistical tools and quality improvement Control charts: importance of charting and procedures  for constructing variable(X and R) as well as attribute  (p, np, c and u) charts Sampling: importance, objectives and methods of determining sampling size and how to use the statistical tables Types of inspection, classes of defects, and acceptable quality    level (AQL)  Food quality systems: GMP, ISO 9000,HACCP, risk analysis  and conformity certificate  Food good manufacturing practice(GMP):introduction, quality management, personnel and training and documentation, manufacturing, heat preserved foods, chilled and frozen food,  good control laboratory practice, infestation control … etc. ISO 9000: family of Iinternational Standards, the 1994 and 2000 vergins , the differences and reasons behind modification  ISO 9001: 2000, quality management system- requirements: quality management system, management responsibility, resource management, product realization and measurement, analysis and improvement  Hazard analysis and critical control  point(HACCP): definitions and  advantages, the seven principles, steps involved in application.

APFE 848 Food Policies and Regulation 





2(2-0-0)   

International Food Policies and Regulation and Codex Alimentarius : Principles and standards of international food regulations; roles of various international agencies : WHO, FAO, Codex, and WTO; the WTO agreements in relation to SPS (Sanitary Phytosanitary Measures) and TBT (Technical Barrier to Trade), role and function of FEHD; health inspectors; Centre for Food Safety; regulations on harmful substances in food, imported meat and poultry, milk/dried milk, labeling, food business, frozen confections, coloring matters, preservatives, sweeteners and other additives; guidelines on voluntary labeling of genetically modified (GM) food, imported foods and food recall; microbiological guidelines for ready-to-eat food; code of hygienic practice for aseptically processed and packaged low-acid foods.

Food Laws and Regulations in the United States of America:  Basic food laws and regulations in the United States; the roles of Food and Drug Administration (FDA), the United States Department of Agriculture (USDA), Environmental Protection Agency and the Federal Trade Commission; major food legislation in the United States: Food, Drug and Cosmetic Act, Dietary Supplement Health and Education Act, and other requirement related to GM labeling, nutrition labeling and health claims.

Food Laws and Regulations in the European Union :  The principles of food laws and regulations in the European Union; farm-to fork approach in food safety; the role of European Food Safety Authority; regulations on chemicals in food, food hygiene, general and nutrition labeling,

GM labeling, nutrition claims, health claims, etc

APFE 849    Food Certification





 2(2-0-0)
   

Concepts about certification, concepts related to food safety management, economic background, development of private food safety standards in response to consumer expectations,  development of third party certification, increasing power of retailers in industrialized countries, international reference for food safety standards: the codex alimentarius,  the codex alimentarius, normative texts of the codex alimentarius on food safety, certification programmes for good practices, certification programmes for quality management and HACCP systems, certification programmes for complete food safety management systems, benchmarking by the global food safety initiative (gfsi), the global food safety initiative, benchmarked standards, global standard – food, international food standard (ifs), impact on producers, impact on global trade, impact on food safety governance.

APFE 850   Industrial & Competition Policies in Food Sector  

   3(3-0-0)      

Brand-Based Competition in the Agri-Food Sector, Food Processing and Distribution: An Industrial Organization Approach, Market structure of the food industry, Theory of oligopoly and oligopsony, Structure of the food industry, Food industry and competition policy, Quality of products in the food sector, Theory of product differentiation, Consumer demand for differentiated products, Public and private policy for product quality, Vertical co-ordination in the food sector, Theory of vertical co-ordination, The organisation of the agro-food chain: from agribusiness to final consumers. The increasing role of the retail sector.
APFE 875 
Quality Management





3(3-0-0)     

Quality concept, Service quality; quality planning, control and improvement; quality gurus, ISO 9000 standards, Malcolm baldrige award; quality and financial performance, quality failure, Design of quality control system, Process quality control, attribute control, variables control, control charts, continuous improvement, six sigma, lean and six sigma, quality control and improvement in industry.
