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	AGRICULTURAL  ENGINEERING
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	AE  127
	OPERATIONS  RESEARCH
	3
	0

	AE  128
	INSTRUMENTATION  AND  RESEARCH  METHODOLOGY
	2
	1

	
	IN  AGRICULTURAL  ENGINEERING
	
	

	AE  131
	ENVIRONMENTAL  ENGINEERING  FOR  PLANTS  AND  ANIMALS
	3
	0

	AE  214
	DYNAMICS  OF  FARM  MACHINERY
	2
	1

	AE  216
	PRODUCTION  TECHNOLOGY
	2
	1

	AE  222
	OPEN  CHANNEL  HYDRAULICS
	3
	l

	AE  223
	SOIL  MECHANICS
	3
	l

	AE  227
	FLUID  MECHANICS
	3
	1

	AE  230/
	
	
	

	PHT 230
	HEAT AND MASS TRANSFER
	3
	0

	AE 232
	DESIGN OF STORAGE STRUCTURES
	l
	l

	AE 251/
	
	
	

	ES 210
	SOIL & WATER CONSERVATION ENGINEERING
	3
	0

	AE 299
	SEMINAR
	l
	0

	
	II  Trimester
	
	

	AE 129
	DIMENSIONAL ANALYSIS AND SIMILITUDE
	2
	0

	AE  209
	ERGONOMICS
	2
	1

	AE  212
	THEORY  OF  ELASTICITY  AND  APPLICATION
	3
	0

	AE 213
	EXPERIMENTAL  STRESS  ANALYSIS
	2
	1


	AE 215
	SOIL  DYNAMICS
	2
	1

	AE 219
	ADVANCED FARM POWER
	2
	l

	AE 220
	LAND AND WATER MANAGEMENT SYSTEMS DESIGN
	3
	0

	AE 225
	ADVANCED  HYDROLOGY
	3
	l

	AE 226
	FARM DRAINAGE SYSTEMS DESIGN
	3
	1

	AE 229
	IRRIGATION SYSTEMS DESIGN
	3
	1

	AE  231/
	
	
	

	PHT 231
	DRYING AND DEHYDRATION
	2
	1

	AE 233
	DESIGN OF PROCESSING PLANTS
	3
	0

	AE 242
	FARM STRUCTURES AND ANIMAL HOUSING
	2
	0

	AE 245
	NUMERICAL METHODS IN FLUID FLOW AND HEAT TRANSFER
	2
	1

	AE 299
	SEMINAR
	l
	0

	
	III  Trimester
	
	

	A 16
	BASIC AGRICULTURAL ENGINEERING
	1
	1

	AE 130/
	
	
	

	PHT 130
	ENGINEERING PROPERTIES OF BIOLOGICAL MATERIALS
	2
	1

	AE 143/
	
	
	

	ST 143
	SEED  PROCESSING
	2
	1

	AE 208/
	
	
	

	ES 208
	RENEWABLE SOURCES OF ENERGY
	2
	1

	AE 210
	ADVANCED STRESS ANALYSIS
	3
	0

	AE 211
	THEORY OF VIBRATIONS
	3
	0

	AE 218
	ADVANCED FARM MACHINERY DESIGN
	2
	1

	AE 221
	GROUNDWATER HYDRAULICS AND DEVELOPMENT TECHNOLOGY
	2
	l

	AE 228
	FLOW THROUGH POROUS MEDIA
	2
	1

	AE 234
	UNIT OPERATIONS IN AGRICULTURAL PROCESS  ENGINEERING
	3
	0

	AE 252
	WATERSHED  MANAGEMENT
	2
	1

	AE 253
	MODELING IN INTEGRATED WATER RESOURCES MANAGEMENT
	2
	1

	AE 299
	SEMINAR
	l
	0

	Core  Courses  :
	
	

	For  M.Sc:
	Within the discipline: AE 128 and AE 129
	
	

	
	Outside the discipline:  AS 101, AS 150 and  CS 123
	
	


Agricultural  Engineering
Major Fields:       Farm Power and Equipment
Soil and Water Conservation Engineering
Agricultural Processing and Structures.
Minor Fields:       Ph.D. student shall take two minors (9 credits of course work in
each)  from  any  of  the  other  fields  outside  his/her  own.
M.Sc. student shall take one minor (9 credits of course work)
from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
	A
	16:
	BASIC
	AGRICULTURAL

	ENGINEERING
	
	(IL+IP) III


Scope  and  application  of  Agricultural  Engineering.  Soil  and  Water  Conservation  Engineering; important physical properties of soil;  soil  erosion-  types;  causes  and  control;  soil  conservation structures; irrigation wells; tubewells  and pumps; measurement, conveyance and control  of irrigation water, sprinkler and drip irrigation. Field  drainage; surface and sub surface drainage. Farm  Power, sources and scope of mechanization, use of  farm engines, power tillers and tractors on the farm,  use of electricity on the farm. Farm Machines,  selection,  utilisation  and  maintenance  of  farm  machinery, agricultural equipment and machines for  seed-bed preparation, seeding, interculture, plant  protection,  harvesting  and  threshing,  farm  machinery standards and quality control, farm  workshop tools, simple manufacturing processes and  machines.  Agricultural  Processing  and  Structures;  cleaning,  grading,  drying,  milling,



packaging, thermo-chemical treatments, storage and  materials handling; livestock housing; greenhouses  and other controlled environment structures.
AE 127:  OPERATIONS RESEARCH
(3L) I
Introduction  to  methods  of  operations  research, formulation of problem and construction  of models, linear programming, solution to linear  programming problems, sensitivity analysis, duality  in linear programming, net work analysis including  flow, shortest route, minimal spanning tree, PERT  and CPM, transportation and assignment problems.  Sequencing and scheduling, inventory control,  replacement  models,  Markov  chains,  dynamic  programming.
	AE   128:
	INSTRUMENTATION   AND

	RESEARCH
	METHODOLOGY
	IN

	AGRICULTURAL  ENGINEERING
	

	
	(2L+1P) I


Elementary concepts of measuring systems.  Performance characteristics, Advance techniques
of  measurement of force, motion, torque and  power, pressure, temperature, flow etc. Signal  conditioning and monitoring, Applications in  measuring  devices.  Parameters  involved  in  agricultural engineering research, planning and  organising experiments for data acquisition and  statistical  analysis.  Application  of  digital  computers in data acquisition and analysis. Data  retrieval and report writing.
	AE  129:
	DIMENSIONAL  ANALYSIS  AND

	SIMILITUDE
	(2L)  II


Scope of dimensional analysis, transformation  analysis, transformation of units of measurement,  dimensional  homogeneity,  complete  sets  of  dimensionless products, Buckingham’s pi theorem,  determinants, transformation of  dimensionless  products, similarity and model testing, dimensional  analysis as applied to problems of stress and strain,  fluid mechanics, heat transfer and electro-magnetic  theory,  differential  equations  and  similarity.  Application of dimensional analysis to problems of  Agricultural Engineering.
AE  130/PHT  130:    ENGINEERING  PROPER-  TIES    OF  BIOLOGICAL  MATERIALS
(2L+1P) II
Biological materials, uniqueness in relation to  other  materials;  physical  characteristics  viz.  dimensions, density, volume, porosity and surface  area; concept of rheology; rheological equations for  stress and strain; visco-elastic characteristics of food  materials;  aerodynamic  and  hydrodynamic  properties; thermal, electrical and optical properties;  applications of engineering properties in design and  operation of agricultural equipment and systems.
AE       131:                     ENVIRONMENTAL  ENGINEERING     FOR     PLANTS     AND  ANIMALS                                                 (3L)  I
Description of aerial environment near the  earth’s  surface;  transport  processes  in  soil;  environmental interactions of biological systems and  their physical surroundings emphasizing biological



response of animals and plants; design of efficient  environmental control machines and systems to  enhance productivity and health.
AE 143/ST 143:    SEED PROCESSING  (2L+IP)  III
Introduction to seed processing; preparing seed  for processing; seed drying; cleaning and grading;  seed treatment; seed handling; weighing and bagging;  Seed storage; Construction, layout and installation  of  seed  processing  plant;  Economics  of  seed  processing; management of seed processing plant.
	AE 208/ES 208:
	RENEWABLE SOURCES OF

	ENERGY
	(2L+IP)   III


General concepts in heat and mass transfer,   availability of solar radiation, characteristics of  different  materials  for  use  in  alternate  energy  devices.  Energy  use  pattern.  Solar  energy  applications; design of solar energy operated systems  for heating, cooling, distillation, drying, dehydration,  water pumping and power generation for rural  applications, photo-voltaic devices, energy storage,  utilisation  of  wind  energy  for  electrical  and  mechanical power generation, types of wind mills  and their characteristics, mechanics of wind mills,  design of wind mills. Recycling of agricultural waste.  Energy conversion processes of plant materials to  fuels. Anaerobic fermentation of biomass. Design  of biogas plants for heating, lighting and power  generation. Producer gas and its utilisation. Concepts  of hybrid and integrated energy conversion systems;  energy auditing methods; energy modeling.
AE 209:    ERGONOMICS       (2L+IP) II
Importance and scope of ergonomics in Indian  Agriculture; major human physiological systems and  processes; physiological concepts; physiological  responses  and  indices;  assessment  of  work  performance; design of tools, equipment, controls  and work space; physical environment in relation to  human performance and physical well being; its  assessment and control.
AE  210:     ADVANCED  STRESS  ANALYSIS  (3L) III
Plane  stresses,  stress-strain  relationship,  equilibrium and compatibility equations, Airy’s  function, three dimensional stress analysis, stresses  in thick .cylinders, elastic strain energy, theory of  failure, shear centre, unsymmetrical bending, curved  flexural members, non-circular shafts.
AE 211:    THEORY OF VIBRATIONS (3L) III
Analysis  of  single  and  multiple  degree  of   freedom system using Newton’s law of motion, the  energy method, influence coefficient and matrices  method. Introduction to transient vibration in a  system using Laplace transform and vibration of  continuous media.
	AE  212:
	THEORY  OF  ELASTICITY  AND

	APPLICATION
	(3L)  II


Equations  of  elasticity  in  two  and  three  dimensions, two dimensional problem in polar and  curvilinear coordinates. Torsion of non-circular  shafts, bending of prismatic bars.
	AE   213:
	EXPERIMENTAL   STRESS

	ANALYSIS
	(2L+1P)  II


Experimental  stress  analysis  method  in  agricultural machine design, electrical resistance in  strain gauge rosette, brittle lacquer, photoelastic  method and photo-stress, testing techniques
	AE    214:
	DYNAMICS
	OF    FARM

	MACHINERY
	
	(2L+1P) I


Farm  machine  systems  characteristics  and  evaluation, Analysis of forces, motion and their  equilibrium in the elements of farm machines,  dynamic balancing and stability of farm machines.  Analysis of typical problems in tractor implement  systems. Research reviews on design and analysis  of farm machines and components.
AE 215:   SOIL DYNAMICS
(2L+1P)  II
Stress-strain relationship in soil, failure pattern,  pulverization, effect of speed, energy requirement



and  model  simulations.  Relationship  of  soil  parameters to forces acting on tillage tools, design  of soil working implements.
	AE  216:
	PRODUCTION  TECHNOLOGY
	

	
	(2L+IP)
	I


Reliability of engineering. product, risk analysis.  Workshop planning and layout. Theory of plastic   properties and heat treatment of metals. Workshop  practices applied in prototype production, common  tools,  press  operations:theory  and  practice  of  welding; welding processes; metal cutting and  machining process; jigs, fixtures and gauges; casting  and die casting processes. Non-traditional methods  of  machining.  Computer  aided  manufacturing  system, CNC, DNC, robotics.
	AE  218:
	ADVANCED  FARM  MACHINERY

	DESIGN
	(2L+1P) III


Principles  of  design  and  development  of  agricultural machines; hydraulic and mechanical  power  transmission  systems;  linkages  on  agricultural machines safety devices on farm  equipment, design characteristics and force analysis  of various soil working tools; design standards and  operation of seed drills and planters; design and   operation of machines for chemical plant protection;  design of forage, root crops and grain harvesting  equipment;  design  factors  and  equipment  for  threshing and winnowing of crops;  utilization  efficiency and performance of various agricultural  machines;  introduction  to  computer  simulated  designs.
AE  219:     ADVANCED  FARM  POWER
(2L+lP)  II
Animate and inanimate sources of farm power,  farm power use patterns in India and abroad; analysis  and  testing  of  internal  combustion  engines  specifically for use in farm tractors, transmission,  chassis and stability; traction theory; slippage and  sinkage of wheels; tractor tests and test codes; power  losses in the tractor; dynamometers and hydraulic  equipment; selection of tractors and power tillers
with reference to land holdings; power requirement  for  various  farm  operations;  utilization  and  performance of power tillers; pollution by tractors  and farm engines; methods to control pollution;  manufacturing of tractor and power tillers in India,  use of alternate fuels; problems and prospects.
AE     220:              LAND     AND     WATER  MANAGEMENT  SYSTEMS  DESIGN
(3L) II
Introduction; review of different models (both  deterministic and stochastic) production function;  simulation  of  system  response;  micro-level  optimisation;  macro-level  optimization;  results  expected; basic data; case studies.
AE  221:      GROUND  WATER  HYDRAULICS  AND  DEVELOPMENT  TECHNOLOGY
(2L+lP)   III
Ground water occurrence in India: types of  aquifers;  geohydrological  investigations;  basic  equations  of  groundwater  flow;  groundwater  budget; different types of boundary conditions; flow  in different types of aquifers; hydraulics of flow  towards wells; aquifer tests and modeling; regional  groundwater  flow;  finite  difference  and  finite  element methods; groundwater recharge; conjunctive  use of groundwater with other sources of water.
AE  222:      OPEN  CHANNEL  HYDRAULICS
(3L+lP) I
Open channel flow and its classification: open  channels and their properties; energy and momentum  principles; critical flow-its computation and analysis;  uniform flow and its computation; concepts of  boundary  layer;  surface.  roughness;  velocity  distribution and instability to uniform flow; theory,  analysis and methods of computations of gradually  varied flow; hydraulic jump; gradually varied and  rapidly varied unsteady flow; hydraulic structures  for on-farm application and use in energy dissipation  and special applications.



AE 223:     SOIL MECHANICS
(3L+ lP)   I
Physical and engineering properties of soil,  stress, deformation, shear strength, consolidation,  stability  and  compaction,  gradation,  moisture  content,  compaction  of  soils  for  earth  dams,  embankments, piles, foundation and walls theory.  Pressure distribution diagram, earth pressure  theory,  retaining walls, forces acting on earth retaining  structures, lateral earth pressure, Coulomb’s earth  pressure theory, assumptions and deficiencies, active  and passive earth pressures, bearing capacity of soils,  stability requirements of a foundation, soil rating,  soil loading tests, Housel’s bearing capacity method,  perimeter-area ratio method.  Settlement and lateral  expansion of soils.
AE  225:     ADVANCED   HYDROLOGY  (3L+lP)  II
Mathematical  modeling  of  hydrologic  processes-precipitation,  infiltration,  evapo-  transpiration,  run-off,  soil  water  balance;  probabilistic  analysis  of  rainfall  for  irrigation  scheduling; rainfall-run-off relationships; analysis of  hydrographs;  watershed  modeling;  frequency  analysis for design of hydrologic systems; time series  analysis for hydrologic design and forecasting.
	AE  226:
	FARM  DRAINAGE  SYSTEMS

	DESIGN
	(3L+IP)   II


Hydrologic basis for drainage system design;  occurrence of floods; analysis of rainfall for drainage  system design; analysis of flow into and through soil  upto effective root zone depth; drainage and crop  production;  types  of  drains;  surface  drainage  systems; sub-surface drains in homogenous isotropic  soils and anisotropic .heterogeneous soils; drainage  for salinity control; soil dynamics in a sub-surface  drained soil; computational analysis for solution of  flow and draw-down problems, basics of drainage  coefficients  and  degree  of  desirable  drainage;  drainage structures; design, layout and construction  of  farm  drainage  systems  considering  rainfall,  topography, soil and crops; gravity-cum-pump  drainage systems; drainage using tubewells (vertical
drainage); macro-drainage system considerations in  design; outlet considerations, drainage modeling;  legislation involved.
AE 227:   FLUID MECHANICS
(3L+IP) I
Review of fluid properties and definitions; fluids  flow concepts and basic equations; kinetics and  dynamics  of  fluid  flow;  method  of  describing  motion, velocity, acceleration; Euler’s equation;  stress and deformation components for general  cases; fundamental equations derived from principles  of  mass  transfer  and  conservation  of  mass,  momentum  and  energy;  ideal  fluid  flow  requirements; vortex, irrotational and rotational flow;  velocity potential; stream function; flow net; two  and three dimensional flow; boundary layer theory;  velocity distribution; transition from laminar to  turbulent flow; Heleshaw models.
AE 228:   FLOW THROUGH POROUS MEDIA  (2L+IP)   III
Physical and chemical properties for the medium  and the fluid; theories of saturated flows; confined  and unconfined flow phenomena and analysis; steady  and unsteady flow phenomena
and analysis; classical capillary models; parallel,  serial  and  branching  types  of  models;  Hogen,  Poissenlls, Iberal and Gibb’s theories: Venzol’s  model:  diffusion  theory;  Philip’s  equation  and  Muskat models.
AE  229:     IRRIGATION  SYSTEMS  DESIGN  (3L+IP)    II
Sources  of  irrigation  water  availability;   hydraulic  design  of  the  canal  delivery  system;  traditional concept of crop water requirements and  irrigation water demand; design of canal capacities  and distribution systems; planning and design of  water course network (both surface and underground  water distribution systems); concept of equity in   water  distribution;  design  and  installation  of  different irrigation structures; farmers’ participation  in irrigation water management; design of systems  for direct pumping from flowing streams, small



reservoirs,  wells  and  tubewells;  design  with  constraints of water supply, funds, material and  equipment; irrigation scheduling and irrigation  efficiencies; principles of irrigation scheduling and  water  application  in  relation  to  soil-plant  and  climatic parameters; design, construction and layout  of different surface water application methods  compatible  with  evaluation  of  surface  water  application  methods;  feasibility  of  pressurized  irrigation system, sprinkler and micro-irrigation  systems; types of various systems, their design  considerations, design procedures, evaluation of the,  systems,  layout  and  uniformity  determination;  operation and maintenance of the sprinkler and  micro-irrigation equipment; design of software part   of the sprinkler and micro-irrigation systems; energy  consideration, its requirement and optimisation for  different agro-climatic conditions; economic analysis  of the systems.
	AE  230/PHT  230:
	HEAT  AND  MASS

	TRANSFER
	(3L)   I


Modes of heat and mass transfer: uni- and
multi-directional heat conduction; principles of  conservation; boundary  layer  and  turbulence:  momentum and energy equations; radiative heat  transfer; heat and mass transfer analogy; molecular  diffusion  of  fluids;  mass  transfer  operations;  absorption; adsorption; extraction-exchange and  leaching.
	AE   231/PHT   231:
	DRYING   AND

	DEHYDRATION
	(2L+lP) II


Kinetics of moisture sorption and desorption,  mechanism of moisture transport, theory of drying,  drying rate calculation, methods of drying grains,  seeds and forage crops, dehydration techniques for  different  food  products,  effect  of  drying  and  dehydration on physico-chemical compositions.
AE    232:           DESIGN    OF    STORAGE  STRUCTURES                                   (lL+lP)   I
Storage losses of food materials due to micro-  organisms,  enzymes,  moisture  and  insects.  Treatments of agricultural products for longevity in
storage, equilibrium moisture content, moisture  migration,  design  of  fans  and  aeration  ducts,  different methods of storage, basic principles in  design of grain storage structures, effect of friction,  pressure distribution and flow characteristics, salient  features in design of cold storage structures.
AE  233:   DESIGN  OF  PROCESSING  PLANTS  (3L)  II
Raw food materials, harvesting, handling and  packaging of food materials, unit operations in  processing plants, plant layout and its evaluation,  salient features of processing plants for cereals,  horticultural crops, poultry and meat products,  guidelines for design and cost analysis of processing  plants.
	AE
	234:
	UNIT
	OPERATIONS
	IN

	AGRICULTURAL
	PROCESS
	ENGI-

	NEERING
	
	
	(3L) III


Size reduction, sorting and grading, threshing,  dehusking  and  milling,  principles  ofcleaning,  aspiration and  ventilation,  extrusion,  materials  handling devices and their operational features,  packaging machinery and materials.
AE  242:   FARM  STRUCTURES  AND  ANIMAL  HOUSING                                              (2L)  II
Types of farm structures and animal housing,  design of farm structures, environmental control in  farms, livestock building and storage structures,  green house, selection of material and equipment.  Cost estimation.
	AE  245:
	NUMERICAL  METHODS  IN  FLUID

	FLOW AND HEAT TRANSFER
	(2L+ 1P)    II


Review  of  governing  equations  and  their  classifications; discretisation procedures; stability;  consistency; convergence; alternative methods;  problem formulation; applications for steady state  and time dependent problems.
	AE   251/ES   210:
	SOIL
	&
	WATER

	CONSERVATION  ENGINEERING
	
	(3L)
	I


Concepts  of  soil  and  water  conservation;  relevance  of  soil  and  water  conservation  in



agriculture; productivity loss due to soil erosion;  moisture stress and moisture excess. Types of soil  erosion; mechanics of water erosion of soil; effect  of land preparation and cultivation practices on soil  erosion; theories of sediment yield and sediment  transport; bed load movement; measurement of  sediment yield and sediment transport; effective life  of dams and water detention structures; effect of  soil erosion on the life of multi-purpose river valley  projects; soil erosion loss and fertility; erosion in  water conveyance systems; design of channel for  erosion control; maximum permissible velocity; hill  soil erosion; land slides; mechanics of wind erosion;  types of wind erosion and soil movement; wind  erosion control measures. Analysis of hydrologic  data  including  rainfall,  evapotranspiration;  watershed characteristics; overland flow; methods  of estimation of runoff; peak rate and time  distribution  of  hydrograph;  synthetic  hydrograph; infiltration process; hydrologic  evaluation of land treatment; flood routing. Erosion  control; design of soil conservation structures; farm  ponds and temporary storage reservoirs, drop  structures; chute spill ways; temporary storage  reservoirs; small earth dams; afforestation and  associated agronomic practices; the role of river  valley  projects;  soil  conservation  department,  CADA  etc.  in  undertaking  soil  and  water  conservation work.
AE  252:      WATERSHED  MANAGEMENT  (2L+IP)   III
Degradation  of  land  and  water  resources  (processes and status); impact on environment  (flood, drought, productivity loss); land capability  classification; land use concepts; soil and water  conservation  measures;  design  methods  and  standards; water harvesting, watershed gauging and  instrumentation; hydrological data generation; data  reduction; estimation of water yield; runoff peak  flow  and  soil  loss  of  small  watersheds;  watershed
management; integrated land use planning: impact  evaluation  and  assessment;  relevance  to  agricultural  water  management;  watershed  management programs in the country; peoples’  participation; research status: methodology and  future needs.
AE  253:      MODELLING  IN  INTGEGRATED  WATER  RESOURCES  MANAGEMENT
(2L+1P)  III
Introduction to modeling, model types, models  in  soil  and  water  resources;  model  selection  techniques;  database  requirement,  availability,



generation  and  use  for  model  development.  Development of conceptual and physecs based   models.  Use  of  numerical  methods  in  model  development and use of Geographic Information  System  (GIS)  tool.  Advantage  of  model  hybridization over individual model types, model  calibration, validation and testing for accuracy,  consistency and sensitivity. Use of expert system  techniques, heuristics in soil and water resources;  development of expert watershed systems; use of  artificial Neural Networks in modeling.
AE  299:     SEMINAR
(lL) I/ II / III
