BRIEF DESCRIPTION

In Turkey, the history of agricultural education goes back to 1846. The first high level education in agriculture began in 1933 at Agricultural High Institute established in Ankara, which is capital of Turkey. In accordance with the first Universities Act, in 1946, the Institute was joined to Ankara University as Agricultural Faculty in 1948. The branch of Agricultural Machinery opened first time in 1933 at High Institute of Agriculture to teach courses about mechanization to the students and carried out its activities under the branch of Agricultural Machinery.  This branch became a department in 1954 and gave its first graduates in 1958. Ankara University Agricultural Faculty Agricultural Machinery Department is the first department offering undergraduate and graduate programs in the fields of agricultural mechanization (agricultural engineering and agricultural machinery management) in Turkey. Since 1954, more than 1200 Bachelor of Science have been awarded. It has two sections, namely Agricultural Machinery, and Energy Use in Agriculture. There are 17 Professors, 1 Assistant Professors and 6 Research Assistants making a total of 24 academics in the Department. 

The Department have  large machine park to provide sufficient practical experience, several laboratories equipped with wide range apparatus in the fields of measuring technique and control, sensitive devices, agricultural electrification, internal agriculture, machine elements, internal combustion engines, water lifting machinery(water pumps), heat pump, pest control and drop analysis, soil canal, technical drawing,  mechanical technology,   tillage equipment, materials test, and test foundations of trailer, water pumps  , internal combustion engines, sowing and fertilizing machinery. In addition there are two lecture rooms, an amphitheatre, and a library with a capacity of approximately 9000 back and current publications.
MISSION OF THE DEPARTMENT
Agriculture is the world's largest and most important industry. Engineering is the input that permits this industry to produce our most basic needs without requiring the efforts of the whole population. In Turkey, agriculture accounts for a significant portion of the country’s economy. Agricultural engineers serve an immense industry. Agricultural engineers are involved in the design, development, manufacture, and application of products, systems, and knowledge for this huge industry. Their work affects not only the inputs at the farm level but the supporting and related industries that supply, transport, process, and distribute products. The missions of the department are:

-To educate students to become creative, inquisitive, industrious in agricultural engineering, donated with design, production, and selection, effective and safe operation of agricultural machines. 

-To perform research and development activities that will contribute science and national technology; 

-To lead and to pioneer in related fields.

-To inform farmers and manufacturers about the agricultural machines 
Agricultural Machinery Department offers educational programs designed to prepare students for professional career by developing a sound base in fundamental agricultural engineering. The undergraduate and graduate programs are intended to develop individual initiative, creativity, talent, and the capability to develop, follow and adopt new technologies in the field of design, construction, research and development, repair and maintenance, selection and use of agricultural machines. 
The lectures are supplemented by tutorials, use of computers, and experimental work in various laboratories. Agricultural Machinery Engineering Department is also heavily involved in basic and applied research and consultancy. 
LOCATION

The Department is located on the way of Kizilay, city center of Ankara, at the Campus of Ankara University Agricultural Faculty nearby Diskapi, about 25 km from the Esenboga Airport. 
RESEARCH & DEVELOPMENT
The department is currently conducting various extensive researches. Research activities are also motivated by projects. Developing new machinery and equipment or improving the existing technology are the main ideas of the projects sponsored by the public and private sectors, as well as by the international organizations.
TESTING & EVALUATION
The department is testing and evaluating the agricultural machines manufactured within the country. Since every version of machinery and implements produced in Turkey has to be tested every five years for an approval of its suitability to the national and/or international standards, this task of the department has become highly essential both for the manufacturers and the farmers. 
RESEARCH &EDUCATION TOPICS

Energy in agriculture

Bio-energy and rural electrification

Computers applications in agriculture

Engines components

Tractors and other power machines used in agriculture

Tillage equipment

Sowing, planting, and fertilizing machines

Irrigation pumps and fluid mechanics
Harvesting, threshing, separating, and cleaning machines 

Plant protection and pest control equipment

Post-harvesting machines
Design of agricultural machines

Agricultural machinery management
Mechanization in animal husbandry 
Mechanization in greenhouse 
Mechanization in horticulture and landscape 

Mechanization in Fisheries and Aquaculture
Data and image processing in agriculture
Precision agriculture utilizing GPS, yields monitors, remote sensing and variable-rate technology and computerized field equipment. 
Cooling and drying techniques in agriculture
Forage harvesting machines
Processing of agricultural wastes

Worker safety, comfort,  and  efficiency including the control of vibration, noise, air quality, heating, cooling, etc.

Heating and cooling techniques in farm structures
Environmental controllers for poultry,  swine,  beef, aquaculture, plants, etc.
Sales, service, training, management, planning, market and product research related to implementing and applying all agricultural technologies. 
Agricultural  production facilities including structures. 

AGRİCULTURAL OPPORTUNITIES


Agriculture is the world's largest and most important industry. Engineering is the input that permits this industry to produce our most basic needs without requiring the efforts of the whole population. In Turkey, agriculture accounts for a significant portion of the state's economy. Agricultural engineers serve an immense industry. Agricultural engineers are involved in the design, development, manufacture, and application of products, systems, and knowledge for this huge industry. Their work affects not only the inputs at the farm level but the supporting and related industries that supply, transport, process, and distribute products. 

UNDERGRADUATE & GRADUATE EDUCATION

The department currently offers an undergraduate program in the fields of Agricultural Engineering. After four years the graduates are awarded the degree of Agricultural Engineer. The undergraduate curriculum leading to the degree of Bachelor of Science in Agricultural Engineering must be completed in a maximum of 8 semesters. All undergraduate students of Agricultural Engineering take the courses together in the first three years, and choice one of the ten departments; department of horticulture, department of plant protection, department of fisheries and aquaculture, department of dairy technology,  department of agricultural economics, Department of Agricultural Machinery, department of agricultural structures and irrigation, department of field crops, department of soil science, and department of animal science at the end of the third year. Agricultural Machinery Department is one of them. The students are required to spend a minimum of four weeks during their undergraduate study in industry to gain practical experience during summers.
Agricultural Machinery Department seeks to provide high quality graduate education in the advanced technical and professional fields of Agricultural Engineering. The prime objective of the program is to educate graduates to acquire the state of the art knowledge in the different fields of Agricultural Engineering.  The graduate program is noteworthy in its emphasis both on technology development areas and/or practical applications. Graduate courses are designed to give a sound background which would ease the efforts of the students to understand, set-up and solve many problems which they would be confronting in their thesis projects and in their professional career. 
The Department of Agricultural Machinery offers two programs to qualified students for further education and research at advanced level, one leading to the degree of Master of Science (MSc.) and Doctor of Philosophy (Ph.D.) in Agricultural Engineering. The Master's Degree program may be conducted in two ways, being with or without thesis. The master programs with thesis involve courses (min. 21credit hours). The other program involves only courses (min. 33 credit hours) without thesis. In master's degree programs with and without thesis, transfer can be made for one time. The Doctor of Philosophy (Ph.D.) program consists of courses (21 credit hours) and a thesis.

All students admitted to the MSc. and Ph.D. programs in Agricultural Engineering are required to designate their thesis supervisor at the start of their program. The course program of the student is designed by the thesis supervisor. The MSc. program must be completed in a maximum of 4 semesters.        
Students admitted to the Ph.D. program in Agricultural Engineering are required to take seven a minimum of 21 credit hours in a maximum of four consecutive semesters. The course programs of the students are prepared by their thesis supervisors. The Ph.D. program involves a qualifying examination in addition to the courses and a Ph.D. dissertation, and must be completed in a maximum of 8 semesters.
THE COURSES GIVEN TO THE OTHER DEPARTMENTS BY THE DEPARTMENT OF AGRICULTURAL MACHINERY 

ZM 110   Technical Drawing
(2 + 0) 2

Drawing instruments, drawing sizes, standard lettering, line types, descriptive geometry, geometrical constructions, first angle projection, isometric drawing, proper visibility, pictorials, sketching, sections, scales, dimensioning, partial views, auxiliary views, revolved projection, intersections, drawing of some machine elements such as spur gear, helical gear, spokes and arms, fasteners, screws, rivets, welding and its symbols, assembly drawings,  surface symbols  and tolerances.

ZM 201   Fluid Mechanics
 (2 + 0) 2

Basic characteristics of fluids: dimensions and units, mass, weight, ideal gas law, viscosity, reology, bulk modulus, speed of sound and mach number, vapor pressure, surface tension; fluid static: measurement of pressure, hydrostatic force, buoyant force, fluid dynamics: Bernoulli equation, continuity equation; fluid kinematics: velocity field, acceleration field, Eulerian and Lagrange flow, viscous flow in pipes: flow types, fully developed flow, Moody chart, head losses, flow rate measurements; open channel flow: general characteristics, surface waves, energy, uniform depth channel flow, hydraulic pump, weirs; turbo machine: basic energy considerations, centrifugal pumps, dimensionless parameters and similarity laws, fans, turbines, compressors

TM 209    Materials Science         (2 + 0) 2

Introduction, classification of materials, types of material properties, internal structure of materials, crystal structure, alloys, iron-carbon alloys, heat treatments, iron and steel, non ferrous materials, organic materials, ceramics, composite materials, plastics, corrosion and prevention methods, galvanic protection, material tests.

ZM 308    Agricultural Machinery    (3 + 2) 4

Agriculture and mechanization level in Turkey, Energy, Tractors, Tillage, Ploughs, Subsoilers, implements for seedbeds, Equipment for sowing, planting and fertilizer, Equipment for crop protection,  Pump and irrigation equipment, Harvesting and threshing machines, horticultural machinery, Equipment for livestock husbandry, Greenhouse mechanization. Agricultural  machinery selection and management.

THE SUBPROGRAM OF AGRICULTURAL MACHINERY DEPARTMENT
Seventh Term-compulsory courses

TM 401    Machinery and Mechanism Theory
(2+2) 3

The geometry of motion, mechanisms, coordinate systems and displacement, velocity, acceleration, numerical methods in kinematics analysis, cam design, gear design, synthesis of mechanisms, spatial mechanisms, static and dynamic forces, balancing.

TM 403    Tillage Equipment
(2 + 2) 3 


Objects and principles of tillage, soil structure, influence of mechanization, Ploughs: Plough components, principles of hitching trailed ploughs, setting tractor-mounted ploughs, Draught methods of ploughing, Plough types; Subsoilers, İmplements for seed beds and inter cultivation: Tined cultivators, harrows and combination draught implements, discharrows, P.t.o. drive rotary cultivators; ridgers, hoeing tool-bars

TM 405     Optional Courses
12

MI  401     Professional English (Compulsory)
 (2 + 0) 2

MT 401    Graduate Thesis(Compulsory)      0

Seventh Term-optional courses

TM 405     Biological Materials and Technical Properties   (2 + 0) 2

Concept of  biological materials, properties of biological materials, some measurements of biological materials, measurements of shape, size, axial size, volume density and porosity, reology, determination of behaviors under forces, using  of biological material properties in engineering, cleaning and sorting, protection, breaking, grinding, mixing, pressing, processing of biological materials, biological materials in world markets.

TM 407      Energy and Rural Electrification
(2 + 2) 3

Definition and classification of energy, primary energy sources, solar, wind, hydraulic, geothermal and nuclear energies, electrical energy, introduction to electrotechnics, installations of electrical systems and characteristics, rural electrification and electrical energy application in agriculture, machine-energy relationships in agricultural production, energy productivity and energy conservation in agriculture.

TM 409      Ergonomy       (2 + 0) 2

Human properties, mental and physical fatigue, static and dynamic anthropometry, physical workplace, human and environment systems, reliable workplace, microclimate, exposure, dust, and smoke, radiation, noise and vibration, human-machine system, accident preventing, reliable working conditions, environmental effects, international standards and test methods.

TM 411     Machine Elements
(2 + 2 ) 3

Classification and meaning of machines and machine elements, principles of forming and methods of strength, tolerance and surface quality, welded connections and riveted joints, screws fasteners and joints, keys, pins and splines, springs, design of shafts and axles, bearing with sliding and rolling contact, gears, flexible mechanical elements, belt drivers, chain mechanism.

TM 413     Irrigation machines
  (3 + 0) 3

Introduction and basic units, water flow in pipes, determination of head losses in pipes, economic pipe diameter, pipe types and standard properties, associate parts of pipes, centrifugal pumps and classification, theoretical considerations, performance characteristic curves and their constructional features, pump tests, selection and installation of pumps, economy of power sources.

TM 415      Machine Tools    (2 + 2) 3

Technology of metal process, classification of machine tools, cutting tools, measuring instruments, basic machine tools such as turning, boring, shaping, planning, milling, lathing, grinding, drilling and broaching, numerical control and Computer numerical control programming.

TM 417      Internal Combustion Engines    ( 2 + 2) 3

Classification of engines and their main parts, principles of diesel and Otto engines, power and efficiency, fuel system, electrical system, ignition system, lubricating system, cooling system, performance characteristics and principles of engine tests, control of engines.

TM 419      Thermodynamics    (2 + 0) 2

Terms and definitions of thermodynamics, the first law of thermodynamics, thermodynamic fluids, gas and vapor properties, reversible and irreversible processes, the second law of thermodynamics, heat engine cycle, combustion thermodynamics, vapour cycles, gas turbine cycles, cooling and heating pumps, heat transfer, thermodynamic analyses of energy productivity.

Eight Term - compulsory courses
MA 402      Harvesting and Threshing Machines    (2 + 2) 3

Harvesting principles, green forage harvesting and mowing techniques, moving machines, forage harvesters and balers, grain harvesters, threshers, combine harvesters and operating parameters, grain losses and grain / straw ratio, potato and sugar beet harvesters, grain cleaning, sorting and grading machines.

MA 404      Agricultural Tractors       (2 + 2) 3

Development and classification of tractors and their main parts, clutch, gear box, differential, final transmission, drive wheels, steering system, brake accessories, three point linkage and hydraulic control, power take off (pto) and pulley, principles of mechanics of tractor, power distribution and efficiency of tractor, performance characteristics and principles of tractor tests.

TM 406      Optional Courses
 12

MI  402      Professional English (Compulsory)
     2

MT 402     Graduate Thesis (Compulsory)
0

Eight Term - Optional Courses

TM 406       Crop Protection Machines
   (2 + 2) 3

The importance of crop protection and pesticide application techniques, pesticide application equipment, spraying techniques, measuring methods in assessing spraying characteristics, sprayers and components, dusters and micro granule applicators, fogging technique and foggers, injection and fumigation equipment, seed dressing applicators, aerial applications, spray losses and causes, calibration of pesticide application equipment, storage of pesticide application equipment, new application techniques and machines in crop protection.

TM 408       Sowing Transplanting and Fertilizing Machinery      (2 + 2) 3

Different sowing methods and applications, physical properties of seeds, concept of seed rate, sowing depth and seed time, grain drills and constructional features, feed mechanisms, delivery tubes, drill coulters and transmission units, sugar beet drills, spacing drills, potato planters, row crop husbandry, manure spreaders, planters.

TM 410       Earth Moving Machines
(2 + 0) 2

General features, classification, choosing and using of earth moving machines, engines and power transmission units, mechanical characteristics, rippers, dozers, scrapers, graders, excavators, trenchers, loaders, cylinders, stone collecting machines, hole diggers, transport vehicles, cost analyses.

TM 412       Agricultural Machinery Management       (2 + 0) 2

Performance evaluating of tractors and agricultural machinery, working capacities and field efficiency, machinery operating costs, compatibility of tractor-implement combination, probability of workdays and timeliness, share farming, Tractive performance and power selection, tractor choice.

TM 414       Agricultural Machinery Design
 (2 + 2)  3

Design definitions, design principles, project planning, design stages, design beginning, design processing, material selection, standards, problem solving and decision making, cost evaluation, design ending, risk and reliability, computer aided design (CAD), modeling and simulation, optimization, machine design, machine design rules, properties of agricultural machinery, principles of agricultural machinery design.

TM 416       Transport Techniques        (2 + 0) 2

Classification of transport machinery and foundations, driving types and mechanisms, special equipments, ropes, chains, rollers, tackles, driving pulleys, breaks, locks, wheels, rail, elevation and transport machines, jack, crane, vehicle, tanker, belt conveyors, pneumatic conveyors, auger conveyor, loader.

TM 418       Crop Processing Techniques        (2 + 0) 2

Transport and conveying foundations, cleaning and classification, milling and smashing machines, presses, homogenizators, heat technology, heating foundations, packing machines.

GRADUATE CURRICULUM OF DEPARTMENT OF AGRICULTURAL MACHINERY
820501 Measurement Technique (2,2,0) 3
Mechanical, electrical, hydraulically and electronic measuring methods for determination of the constructional and functional properties of the agricultural machines and implements according to scientific methods, characteristics and applications of the measuring systems, correction of the measuring mistakes, calibration of the measuring instruments. Using of  these  instruments and making measurement sets for the suitable aims.

820502 Electronic Data Processing Methods (3,0,0)3
Data communication problems in agricultural production, instrumentation methods, data processing using with operational amplifiers, digital electronic, logic circuits and data storage methods, microprocessor and computer aided data acquisition, oscillators, agricultural applications of electronic measurement systems.

820503 Design of Pre-Harvest Agricultural Machinery (3,0,0)3
Determination and gathering suitable dimensions related to design parameters of pre-harvest agricultural machinery; special calculations and constructions related to design of various soil cultivation, drilling, planting and husbandry equipments; for transition of the prototype manufacturing of these machines, general and special preparations to be made at the end of the project.

820504 Aerial Pest Control (3,0,0)3
Pest control with aircraft, factors at aerial application, calibration, characteristics of pulverization, general construction, specialties of agricultural aircraft, the nosels used at aerial application, pulverization with helicopter, work efficiency and measuring the pulverization characteristics.

820505 Design of Agricultural Tractors (2,2,0)3
The principles, basic values and similarities of the construction of agricultural tractors and some other field vehicles, the essential designing and performance parameters, power, weight, speed, wheel-base, wheel track width, soil clearance, the average values of these factors in tractors and other field vehicles and their relationships with each other, tractor mechanics, forces acting on the tractor, the constructional features of tractors, their similarities with other vehicles.

820506 Oscillating Tillage Machinery (3,0,0)3
Basic principles of soil mechanics, machine implement combinations, oscillating machines, working elements of oscillating machines, kinematics of a vibrating working element, dynamics of oscillating tillage machinery, oscillating, projecting methods for the construction of vibrating tillage machinery, power transmission and analysis in P.T.O driven machines.

820507 Design of Alternative Energy Systems (3,0,0)3
Expressions about alternative resources and some basics of energy inputs, usage of basic engineer sciences to project and design alternative energy systems, small hydraulic energy, solar energy, wind energy and geothermal energy technologies and systems, biomass energy systems and energy farming, models of combine energy systems, relations between production, distributive, storage and consumption of energy and effects of environment.

820508 Test Technique in Agricultural Machinery (2,2,0)3
The aim and importance of test technique in agricultural machinery, test principles; explanation of soil, crop and other test constraints, determination of the work efficiency and quality in agricultural machinery, the test methods (standards) and principles of the test equipment being used in agricultural machinery tests, the measurement technique of the drawbar power, power, fuel consumption etc, the test methods of balers, combine harvester with other harvesting and threshing machines and soil cultivation, planting, drilling, and fertilizing equipment; the preparation of the test reports.

820509 Harvesting Mechanization of Horticultural Crops (3,0,0)3
Development of horticultural crops harvesting, principles fruit shaking, method of fresh fruit harvesting, fruit harvesting methods for technology processing, fruit harvesters and these operating principles, vegetable harvesting methods, vegetable harvesters and their operating principles.

820510 Greenhouse Mechanization (3,0,0)3
Typology and ecology of greenhouse mechanization and evaluate automation possibilities by energy relations between greenhouse - solar radiation and natural energy balance, prepare the grooving settings, irrigation, fertilize-gassy, pulverize machines and their fixes, temperature control in greenhouses, moisture control systems, ventilation systems, heating in greenhouses, air-condition in greenhouses, heating methods by solar energy into the greenhouses, integrity of greenhouses with system of alternative resources and minimum energy input, zero energy greenhouses.

820511 Automation in Agriculture (3,0,0)3
Adaptation of industrial automation to agricultural areas, automation problems of agricultural production process, adjustment techniques, signal flow, transfer and reply functions stability of systems, commend systems, theoretical and problematic applications on agricultural automation methods, simulation technique and experimental data by electronic models.

820512 Oil Hydraulics In Agricultural Machinery (3,0,0)3
Development of hydraulics and its role in technique, hydraulic systems, components and trade symbols of hydraulic system, hydraulic fluids (oils) and their specifications, hydraulic pumps, and engines, hydraulic transmission components, hydraulic cylinders, valves, filters, pipes and hose-pies, hydraulic fluid reservoirs, application of hydraulic on
820513 Mechanical Vibrations (3,0,0)3
Expressions of vibration, specials of kinetics and kinematics, formulation methods of vibration, vibrations with one, two and more degree of freedom, torsion vibrations and gears with torsinal systems, natural frequency of shafts, measurements of vibration, simulations and isolation of vibration, vibration analysis at power and working machines.
820514 Feed Manufacturing Technology (3,0,0)3
Preparation of mixed feed, general structure of feed manufacture plants and material flow charts, plant feasibility, design and construction, plant units and machines, receiving, cleaning, conveying, proportioning, grinding, mixing, pelting, packaging and storage, energy management, computer and automation applications, environmental management, air pollution, wastewater etc,. controls, plant management, some of example feed projects.

820515 Pneumatic in Agriculture (3,0,0)3
Development and the role of pneumatic in the technical applications, the preparation of fluid in the pneumatic systems, systems elements and trade symbols, physical principles, hydro-pneumatic elements, pneumatic cylinders and engines, pneumatic valves and their properties, pneumatic circuits, the applications and samples of pneumatic on the agricultural machinery and organizations. 

820516 Pump Units for Irrigation (3,0,0)3
Determination of irrigation systems, selection of the most appropriate pumping plant, planning the pipe lines, types and structural properties of the pumps, construction of centrifugal pumps, selection of the most appropriate engine for pumping plants, automation of pumping plants, management and methods.

820517 Manufactory Management(3,0,0)3
Industrialization and development, manufactory concept in industry, manufacture level of farm machinery production in our country, organization of a factory, engineering constancy and feasibility studies, specification and bidding document preparation, utilization of resources, decision, management and management techniques.

820518 Features and Design Characteristics of Agricultural (Tractor)Trailer (3,0,0)3
Identification and coverage of farm trails, the specification of two - wheeled and four-wheeled trailers, the capacities of farm trailers, the mechanic of train, turning radius of tractor and trailer combination, the mechanic of trailer, the position of centre of gravity and stability, the materials and structural properties of trails, the design principles, chassis, axe, spring, bearing, the calculation of drawbar and turnable mechanism, wheel rims and tires.

820519 Design of Pulverizators (3,0,0)3
The main steps at design of pulverizator and classification of sprayers, the design specifications, the way of getting information from specialists, literature search, etc, choosing material, determining the cost and standardization. 
820520 Material Selecting In Agricultural Machinery Construction (3,0,0)3
Classification of materials, important world materials standard and TSE norms, the important properties of materials used in agricultural machines, the important criteria in material selection, material selection for cultivation machine members, material selection for harvester knives, material selection for sprayer and dusters, material selection for food processing machines.

820521 Human-Machine Relationship in Agricultural Design (3,0,0)3
Human-machine relationship systems, system design in ergonomic approach, used of datum related to the human-machine-environment in design, the basic approaches in system evaluation, anthropometry, determination methods of human performance, work accidents and human. Safety at agricultural machines,  health problem in agricultural working conditions, vibration, noise, poison gaseous and dust, climatologically properties. 

820522 Heat Technique (3,0,0)3
Fundamentals of heat technique, technological heat production, exergy and heating efficiency, analyze and comparing the heat transfer mechanisms, composite of heat and mass transfer, storage of heat, coolers, heaters, rekuparators, regenerators, characteristics of dryer exchangers, combine of heat and power establishments, heating systems in buildings, cooling systems and cooling storage, thermodynamic evaluation of climate in buildings, drying of products and heat consumption, heat balance and economy. 

820523 Design of Harvesting and Threshing Machines (3,0,0)
General principles of prototype construction, functional and economical criterions, effects of force systems, analysis of management safety and manufacturing method, sugar beet harvesting methods, topping, cleaning, harvesting and elevation units, design of power transmission systems, cereal harvesting methods, cutting, threshing, cleaning units, power transmission systems, potato harvesters, features, uprooting (harvesting), elevation, cleaning-selections systems and constructional features.

820524 Design Techniques of Industrial Establishments Based on Agriculture (3,0,0)3
Industrial establishments based on agriculture and development of their functions, projection studies for enhancing efficiency, feasibility, specification, bidding documents, inspection, evaluation and decision, technology transfer and development of self-technology, national and international technical relationships. 

820525 Design of Working Systems for Production and Usage of Agricultural Machinery (3,0,0)3
Production methods of agricultural machinery and their scopes, work analysis, time analysis, deviation of standard time, properties of applied methods for work and time analysis, productivity, effective usage of resources and productivity increase, idles, method analysis, system concept, design of working systems for production and usage of farm machinery, determination of the targets, development of systems, selection of the optimum systems.

820526 Quality Control and Standardization in Agricultural Machinery (3,0,0)3
Quality and quality control in agricultural machinery, importance, purpose, methods, apparatus and devices, definition of standardization, importance, aims, principles and items, evaluation of control and standardization for manufacturer, farmer and national economy, valid standards and ISO studies, quality control and standardization studier regarding farm machinery in TSE, laws and governing statues about quality control and standardization.

820527 Simulation Techniques in Agricultural Machinery Engineering (3,0,0)3
Aim and importance of simulation technique, determination of basic characteristics of a simulation study, evaluation of data base, establishing valid data and obtaining new data, using computer programs for data processing, methods concerning the construction of mathematical and statistical simulation models for target studies, construction of simulation models and determination of prudent assumptions, analysis of model study and deterministic, stochastic simulation techniques used in these analysis, linear programming technique and digital solving techniques, simulators and simulation applications.

820528 Tillage Mechanics (3,0,0)3
Physical and mechanical properties of soil, shear resistance, soil resistance, stress and boundary conditions, effects of soil moisture on mechanical properties of soil, mechanics of soil tillage and simulation methods, soil dynamics and critical working depth, analysis of force distributions in two and three dimensional systems, force distributions in rather complex tillage machinery, the mechanical components of soil-machine relationships, force and energy balance between tractors and implements, pulling force, deformation of soil, sliding, mechanical and hydraulic properties of compact soils. 

820529 Electronic and Automatic Control in Agriculture (3,0,0)3
Basic electronic, analog and digital instrumentation in agricultural machinery, operational amplifiers and their applications, introduction to digital electronic, principles of automatic control, automatic control applications in internal and external farming.

820530 Optimization Models in Agricultural Machinery Management (3,0,0)3
Data types, determination of field performance for agricultural machinery, agricultural machinery systems, creating models for selecting and using of agricultural machinery, solving techniques of the problems related with the models and computer applications.

820531 Design of Agricultural Water Lifting Machinery (3,0,0)3
Design methods, determination of constructional parameters, water pump, water wheel and small water plant designs, hydraulic design of water wheel and diffuser, mechanical design and construction, material selection, computer aided design.
820532 Mechanical Damage in Biological Materials (3, 0, 0)3
Mechanical properties of seeds, fruits and vegetables, causes of mechanical damage, terms and definitions related to external damage, detection and evaluation of mechanical damage, impact damage, elastic and plastic impact, damage under dead load, resistance to mechanical damage, vibration damage, maximum allowable load for agricultural products, prevention of mechanical damage in agricultural machinery design. 

820533 Design of Power Transmission Systems (3,0,0)3
V-Belt variators used in agricultural machines, chain variator type power transmission systems, cogwheel mechanisms, cam mechanisms, connection elements, clutches, hydraulic and pneumatic and pneumatic power transmission systems, safety systems and their design, features of power transmission systems and basic methods regarding the design of mechanisms used in these systems, CAD applications.

820534 Computer Aided Drawing (3,0,0)3
Descriptive geometry, coordinate systems, standards, basic geometric constructions, rectangle, polygon, circle, arc, ellipse, scale, projection methods, three views and perceptive, intersections and hatch, dimensioning, text, layers, blocks, two dimension (2D) and three dimension (3D) drawings, surfaces, solids, computer aided design (CAD) and drawing programs used in agricultural machinery design, assembly drawing, some examples.

820535 Optimization in Melioration (3,0,0)3
Investigation of melioration designs, administration values of melioration machines, working study, data base about working of melioration machines, calculate methods of budget, model technique about working of melioration machines, optimization of solution probability. 

820536 Solar Energy (3,0,0)3
Fundamentals of solar energy and solar potential, measurements of solar energy, solar heat collectors, solar water heating, solar air heating, solar heat storage systems, solar buildings, solar refrigeration and cooling, solar heat motors, photovoltaic, solar thermal power plants, hydrogen production by solar energy, economics of solar energy. 

820537 Design of Special Threshing Machines (3,0,0)3
The principles of prototype design, theory of threshing procedures of special threshing machines as hulling or peeling outer covering of pistachio, hazelnut and walnut, decorticating of pistachio, hazelnut, walnut, peanut and sunflower shell, crackling of pistachio and hazelnut shell, hulling of nice and lentil, splitting of hulled lentil shelling of sunflower and corn, the important phisico-mechanical properties of these products from design point of view of these machines, special calculations regarding feeding, threshing (such as pneumatic, angular and various type drum-concave), cleaning, classifying (with fluidized bed and sieve) and power transmission units, material selection, operation, care and maintenance safety of these machines, economic analysis, technical drawings, improving studies and new design ideas on present designs. 

820538 Mechanization Applications Directed Towards Soil and Water Preservation (3,0,0)3
The structural properties, work quality and operating characteristics of implement, machine and combinations suited to agricultural method such as mulch and no-till (direct seeding), designs of these implements and machines, examination of these designs from technical and economical point of view, analysis of structural change form in native manufactured directed towards soil and water preservation.

820539 Test Techniques of Agricultural Tractors (2,2,0)3
Test principles of agricultural tractors, methods for measuring engine characteristics, P.T.O. measurements, lifting force and hydraulic power tests, drawbar power tests, belt shaft performance tests, rolling feature and determining centre of gravity, brake tests, noise measurements, vibration, cabinet tests.

820540 Design of Conveyors and Conveyor Plants Used in Agriculture (3,0,0)3
Basic principles of design and optimization, characteristics of agricultural materials to be transported, choosing criteria of conveyors, principles of engineering economy in the optimization of conveyers, design of conveyors used in agricultural machinery and agricultural plants, computer applications on conveyors.

820541 Design of Combine Harvester (3,0,0)3
Harvesting and threshing technique, the latest development on the combine harvesters, crop processing systems and their properties, power and control systems, mechanics of combine harvester, basic principles of combine harvester, design of parts of combine harvester; chassis, divider, grain lifter, main table auger, grain conveyor, reel, threshing drum and concave, sieves, cleaning fan, grain tank and grain tank unloading auger, clean grain elevator, returns auger and elevator, hydraulics applications on the combine harvester, safety systems, drive line and working speed, engine, computer applications on combine harvesters.

820542 Test Techniques in Crop Protection Machinery (3,0,0)3
The principles relating to testing of crop production machinery such as sprayer, mist blower, fogging machine, aircraft-helicopter and spraying techniques, measurement methods of droplet diameter, measurement methods of spray deposit, measurement of nozzle flow rate, uniformity of spray distribution pattern and spray angle, calibration tests of spray application rate, nozzle erosion tests, tests of sprayer pumps, determination of fan characteristics in air assisted sprayer, mist blower and duster, test procedures for dust and granule applicators, test procedures, test procedures of seed treatment machines, determination of work rates, adjustment and maintenance facility of machinery.

820543 Design of Haymaking Machinery (3,0,0)3
Collecting and evaluating parameters concerning of machinery design used forage making, design of forage making machinery such as raking, crushing, ensiling, baling and non-chopping loader wagon, special calculations and configurations regarding the design of this machinery. 

820544 Precision Farming Technology (3,0,0)3
Definition and aims of precision farming, global positioning systems and equipments used in precision agriculture, yield monitoring systems, devices and equipments for using in combines, instrumentation of the measurement devices fitted to combine, other harvesting machines yield monitoring systems, processing of the yield data and yield mapping, statistical analysis of yield data, sowing and plant sampling and equipments, analysis of soil and plant properties in terms of precision farming techniques and mapping in GIS (geographical information system) environment, understanding and evaluation of yield, soil and plant properties together and preparation of application maps, farm machinery and equipment with variable technology and applications, economics and environmental impacts of precision farming technologies. Key Words: Precision Farming, Precision farming Technology, Prescription Farming, Spot Farming



      

