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17. Tyre wheel system-deformation of tyre and area of contact. 1
18. Deformation of tyre and its measurement. Tyre deformation

as function of inflation pressure. 1
19. Ground reaction during pure rolling of tyre on hard surface. 1
20. Trafficability in soft terrain, concept of wheel mobility

number-cornering characteristic of wheel forces on a steered
wheel under driving and braking conditions. 2

21. Relation between cornering force and self-aligning torque. 1
Total 32

IX. List of Practicals

S.No. Topic No of Practicals

1. Measurement of soil parameters for modelling traction-simulation
of the different traction models to obtain the tractive performance. 3

2. Calculating the performance of tractor drive wheels, Braking
performance of trailer wheels on road, Planter metering drive
wheels, Tractor front wheel. 4

3. Measurement of performance of tyres under soil bin condition/
field condition for driving and braking. 2

4. Measurement of variation in contact patch of tractor tyres
under different inflation pressures. 1

5. Design of lugged wheels for wet puddle soil condition. 2
6. Field experiment with tractive performance of tractor. 2
7. Revision 1
8. Revision 1

Total 16

X. Suggested Reading
• Muro T and O’Brien J. 2004. Terramechanics: Land Locomotion Mechanics. Lisse,

Netherlands. ISBN 90 5809 572 X (Unit III, IV, V).
• Macmillan RH. 2010. The Mechanics of Tractor-Implement Performance: Theory and Worked

Examples: A Textbook for Students and Engineers. Custom Book Centre, University of
Melbourne, Australia. http://hdl.handle.net/11343/33718 (Unit I, II).

I. Course Title : Farm Machinery Management and Systems Engineering
II. Course Code : FMPE 612

III. Credit Hours : 2+1
IV. Aim of the course

Understanding Farm Machinery from systems approach and ability to model the
Farm machinery system.

V. Theory

Unit I
Mathematical models of field machinery systems: Operational constrains, power
constrains, weather constrains. Systems approach to field operations and models
of: Tillage, seeding, chemical application, harvesting, storage and irrigation systems.

S.No. Topic No of Lectures
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Unit II
Engineering economics: Concept of incremental and differential cost, economic
efficiency, time value of money. Equipment investment cost: Operational cost,
production cost, income cost and uncertainty cost. B.C. ratio, payback period, IRR
machinery replacement policies.
Unit III
Uncertainty: Concepts of probability, probability functions, distributions, sampling.
Statistics, confidence limits, significance, contingency tables, analysis of variance.
Regression and correlation. Monte Carlo methods and applications to farm
machinery.
Unit IV
System modeling in farm machinery: Numerical methods, analogs, models with
uncertainty stochastic service system. Feasibility system design-stability.
Deterministic systems and stochastic systems.
Unit V
Optimum Design: Trial and error, differential calculus, calculus of variations.
Allocations: Linear programming, simplex technique. Transportation and assignment
technique. Critical path scheduling, dynamic programming, game and its applications
to farm machinery management.

VI. Practical
Solving problems of mathematical models of field machinery, constraints, power
constraints, weather constraints. Problems relates to tillage seeding chemical
application harvesting and storage and irrigation systems. Problem solving in
Economics of Engineering, calculation of investment cost, operational cost, and
uncertainty cost. Case studies in machine performance modelling, Economics of
machine selection, Analog components, Analog modelling stochastic system modelling
and critical path scheduling.

VII. Learning outcome
Ability to understand and develop model of any farm machinery system to help in
selection, management and optimization.

VIII. Lecture Schedule

S.No. Topic No. of Lecture

1. Understanding Farm Machinery from systems approach and ability
to model the Farm machinery system. 2

2. Mathematical models of field machinery systems: Operational
constrains, power constrains, weather constrains. 2

3. Systems approach to field operations and models of: Tillage, seeding,
chemical application, harvesting, storage and irrigation systems. 3

4. Engineering economics: Concept of incremental and differential
cost, economic efficiency, time value of money 1

5. Equipment investment cost: Operational cost, production cost,
income cost and uncertainty cost. B.C. ratio, payback period,
IRR machinery replacement policies. 2

6. Uncertainty: Concepts of probability, probability functions,
distributions, sampling 2
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7. Statistics, confidence limits, significance, contingency tables,
analysis of variance. 1

8. Regression and correlation. Monte Carlo methods and applications
to farm machinery. 3

9. System modeling in farm machinery: Numerical methods, analogs,
models with uncertainty stochastic service system. 3

10. Feasibility system design-stability 1
11. Deterministic systems and stochastic systems. 2
12. Optimum Design: Trial and error, differential calculus, calculus

of variations 2
13. Allocations: Linear programming, simplex technique Transportation

and assignment technique 4
14. Critical path scheduling, dynamic programming, game and its

applications to farm machinery management. 4
Total 32

IX. List of Practicals

S.No. Topic No. of Practicals

1. Problems solving of mathematical models of field machinery,
constraints, power constraints, weather constraints 3

2. Mathematical problems relates to tillage, seeding, chemical
application harvesting and storage and irrigation systems 3

3. Problem solving in Economics of Engineering, calculation of
investment cost, operational cost, and uncertainty cost 3

4. Case studies in machine performance modelling, Economics of
machine selection 2

5. Case studies in machine performance modelling 2
6. Economics of Power and machine selection 2

Total 15

X. Suggested Reading
• Hunt DR. 1986. Engineering Models for Agricultural Production. AVI Pub. Co., Westport,

CT, USA.
• Hunt D and Wilson D. 2015. Farm Power and Machinery Management. Waveland Press,

Illinois, USA.
• Singh S and Verma SR. 2009. Farm Machinery Maintenance and Management. DIPA, ICAR,

New Delhi.

I. Course Title : Machinery for Special Farm Operations
II. Course Code : FMPE 613

III. Credit Hours : 2+0
IV. Aim of the course

To bring to focus special farm operations that are not covered under conventional
operations and the machinery used for such operations.

V. Theory

Unit I
Machinery for land development. Tractor operated and self-propelled machines for

S.No. Topic No of Lectures




