Design of Harvesting Machinery

(Autumn 2025)

Instructor: H. Golpira

Course Description and Objectives

It deals with the fundamentals of the grain combine harvester’s design and performance.
A brief discussion is also performed on fruit shakers and autonomous harvesters. Finally, it
discusses computer-aided design approaches for improvements of equipment. As the
instructor's research was focused on the design of a chickpea harvester header, the course
mainly tries to discuss the functional operators through his papers.

Topics Covered

1. Field evaluation of harvesting losses in grain combine harvesters
Trailer axis design
Kinematic design of the reel
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Sinusoidal trajectory of cyclic functional operators (rotary and drum mowers, reel,
thresher ...)

Conventional and rotary grain combine harvesters
Thresher and concave (a stress design approach)

Terminal velocity and drag coefficient for cleaning systems
Physical, aerodynamic, and mechanical properties of grains
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Computer-aided design of a stripper platform
10. Vibration mode for mechanical harvesting of fruits

Homework/Assignments

The course assignments will be performed throughout the semester. You will provide a
written report.
1. Homework 1: discusses autonomous harvesters for a fruit.

2. Homework 2: calculating drag coefficient, force, and terminal velocity for
chickpeas

3. Homework 3: design of a rotary threshing system for soybean
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https://agriculture.uok.ac.ir/golpira/index.htm
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Grading
e Homework: 25%
e Final Exam: 50%
e Midterm: 25%
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