51. FARM MACHINERY AND POWER

Unit 1: Farm Mechanization and Equipment

Status of farm mechanization in India; power availability on farms; hand tools used for
different kinds of farm operations and materials for construction. Functional
requirement, principle of working, constructional features and operation of animal and
power operated equipment for land development, tillage, sowing, planting,
transplanting, fertilizer application, intercultivation, plant protection, harvesting,
threshing, mowing, chaff cutting and baling; special equipment for crops such as
sugarcane, cotton, groundnut, potato and plantation crops like coconut, areca nut,
cashew nut etc.

Unit 2: Farm Machinery Design

Design and selection of machinery elements viz. gears, pulleys, chains and sprockets,
belts, bearings, couplings and springs and fasteners. farm machine system
characteristics and evaluation, dynamic balancing and stability of farm machines,
force analysis on agricultural tools and implements, pull, draft, unit draft and power
of farm equipment, design of soil working tools for sowing and planting; design of
fertilizer applicators, intercultivation equipment, harvesters and threshers; pneumatic
and hydraulic controls.

Unit 3: Farm Machinery Testing, Evaluation and Management

Calibration of seed drills, planters, plant protection equipment; methods of testing and
performance evaluation of tillage equipment, seed drills and planters, fertilizer
applicators, sprayers and dusters, harvesting and threshing equipment, grain and
straw combines, and special equipment such as sugarcane, cotton, rice and potato
planter; calculations of field capacity, efficiency and rates of seed fertilizer and
chemical applicators; calculation of capacity, efficiency and losses in threshers,
harvesters and chaff cutters. Farm machinery selection and management for different
soils, crops and operations; cost analysis of animal and tractor operated implements
and tractors; matching power-implement system, estimation of energy and power
requirements, reliability of farm machinery.

Unit 4: Engines and Tractor Systems

Engineering thermodynamics, power cycles, fuels; various systems of IC engines;
operations, adjustment and trouble shooting of different systems; calculations of
power, torque, speed, firing arrangement and intervals, heat load and power
transmission from piston to the flywheel; tractor power transmission, differential, final
drives; power outlets such as P.T.O. and drawbar; recent trends in tractor design;
emissions and control of pollutants; mechanical and power steering; tractor chassis
mechanics, hitching systems, hydraulic controls for tractors, au ‘omatic position and
draft control; tractor performance tests, operation and maintenance tractors and
power tillers.

Unit 5: Ergonomics and Safety

Anthropometry in equipment design, physiological cost and effect of work on
physiological responses, fatigue and comfort; ergonomics in design of farm tools;
safety aspects of agricultural machinery; effect of noise and vibration on work
performance; chemical hazards and control measures; operator’s protective gadgets;
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design of tractor controls viz., hand and foot controls, visual range and limitations,
seat design etc.

Unit 6 : Soil Dynamics in Tillage and Traction

Dynamic properties of soil and their measurements; stress-strain relationships;
theories of soil failure, mechanics of tillage tools; design parameters and performance
of tillage tools. Introduction to traction devices, tyre function and size, their selection,
mechanics of traction devices, traction theories, slippage and sinkage of wheels,
evaluation and prediction of traction performance; soil compaction - causes and
methods for alleviating the effect on soil and crop responses.

Unit 7: Energy in Agriculture

Conventional and renewable energy sources in agriculture; solar radiation and its
measurement; characteristics of solar spectrum; solar energy collection, storage and
applications; solar photovoltaic conversion and SPV powered systems. Types of wind
mills and their applications; thermo-chemical conversion of biomass, direct
combustion, Pyrolysis and gasification, chemical conversion processes, carbonization,
briquetting, pelletization and densification of biomass; bioconversion into alcohols,
methyl and ethyl esters, organic acids, solvents of amino acids; types of biogas plants,
biogas properties, uses and distribution, alternate fuels for IC engines.

Energy requirement in agricultural production systems, energy ratio and specific
energy value, inflow and outflow of energy in unit agricultural operation, energy audit,
accounting and analysis.

Unit 8: Manufacturing Technology

Specification of materials, surface roughness, production drawing, computer aided
drawing heat treatment, workshop practices applied in prototype production, common
tools and press operations, metal cutting and machining, jigs, fixtures and gauges,
casting and die-casting processes; basic joining processes, welding processes,
weldments testing and metallurgy.

Unit 9: Instrumentation and Measurement Techniques

Mechanical measurements, sensors and transducers, application of electrical strain
gauges, signal transmission and processing, dynamic measurements; measurement of
temperature, pressure, strain, force, torque, power vibrations etc.; determination of
calorific value, fluid flow rates etc; signal conditioning and monitoring, data
acquisition and storage.
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