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SYNOPSIS

Machinery is an important component of any farming system, and an understanding of its
specification, operating principles and performance is essential for engineers involved in
agriculture. This course examines the functional requirements of the major groups of
machinery and investigates the engineering principles and subsystems which underlie their
operation. It develops the knowledge and skills necessary to analyse and predict machine
performance, and to advise and assist farmers in the choice and efficient operation of a
wide range of machinery. It also includes discussion and analysis of recent research and
developments in precision agriculture. Tractor stability, safety, testing and performance
are investigated, and tillage, planting, spraying and harvesting machinery are described and
analysed. Methods for the rational selection of the machinery components of a farming
system are outlined and used to demonstrate the effects of machinery choices on farm
profitability. The design of machinery subsystems such as power hydraulics and power
transmission components is described. The thermodynamics of grain drying and controlled
environments are investigated and used to analyse and design typical systems. The course
uses field work with tractors and other machinery to show how the theory is related to
practice.

OBJECTIVES

At the conclusion of this course, the student should be able to:

• calculate the weight transfer, stability and performance of a tractor implement
combination;

• describe the measurement of tractor PTO and drawbar performance;
• calculate tractor engine performance parameters;
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• describe the function of grain, cotton, sugarcane, vegetable, root crop, and tree
crop harvesters;

• compare the different types of planters and measure their performance;
• compare the different types of tillage implement and select the most suitable type

for various purposes;
• describe the different types of spraying equipment;
• calculate basic thermodynamic properties and describe simple thermodynamic

processes;
• calculate the performance of driers and cooling devices using psychrometric charts;
• calculate pressures, flows and forces in hydraulic circuits;
• describe the machine elements and power transmissions used in agriculture;
• understand the processes involved in the cutting of agricultural materials;
• discuss the rational selection of farm machinery and the economics of farming

systems.

TOPICS

Description Weighting (%)

1. The agricultural tractor. Stability, ergonomics safety, performance
measurement and PTO and drawbar testing. Implement/tractor performance.

25.00

2. Mechanisation. Choice of farm machinery. Calculation of optimum
capacities. Farming systems and modelling. Precision agriculture.

15.00

3. Machine elements. Hydraulics, power transmissions. 10.00

4. The mechanics of cutting of agricultural materials. 4.00

5. Basic thermodynamic properties and processes. Grain driers, controlled
environments and psychrometric charts.

9.00

6. Principles and performance of tillage implements, planters, harvesters
and spraying equipment.

37.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

Nil.

REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Liljedahl J B, Turnquist P K, Smith D W, Hiki M Tractors and Their Power Units, AVI,
4th Edition, 1989.

Rohner Peter Industrial Hydraulic Control, John Wiley, 3rd Edition, 1988.
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Srivastava A K, Goering C E, Rohrbach R P Engineering Principles of Agricultural
Machines, American Society of Agricultural Engineers, Michigan, ISBN 0-929355-33-4.

Witney Brian Choosing and Using Farm Machines, Longman, 1988, ISBN 0- 582-45600-2.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Assessment 30

Directed Study 33

Examinations 3

Lectures 26

Private Study 37

Tutorial 26

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

WRITTEN ASSIGNMENT 1 999.00 15.00 Y 04 Mar 2002
(see note 1)

WRITTEN ASSIGNMENT 2 999.00 15.00 Y 04 Mar 2002
(see note 2)

WRITTEN ASSIGNMENT 3 999.00 20.00 Y 04 Mar 2002
(see note 3)

3 HOUR RESTRICTED
EXAMINATION

999.00 50.00 Y END S1
(see note 4)

NOTES:

1. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

2. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

3. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

4. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

OTHER REQUIREMENTS

1 It is the students' responsibility to actively participate in all classes scheduled for
them, and to study all material provided to them or required to be accessed by them
to maximise their chance of meeting the objectives of the course and to be informed
of course-related activities and administration.

2 In order to achieve the grades HD, A, B and C in this course the student must
achieve the following percentages : HD - 75% of total possible marks in each
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assessment - 80% of total marks for all assessments. A - 70% of total possible
marks in each assessment - 75% of total marks for all assessments. B - 63% of
total possible marks in each assessment - 68% of total marks for all assessments.
C - 50% of total possible marks in each assessment - 55% of total marks for all
assessments.

3 The due date for an assignment is the date by which a student must submit the
assignment to the USQ. The onus is on the student to provide proof of the submit
date, if requested by the Examiner.

4 In accordance with University's Assignment Extension Policy (Regulation 5.6.1),
the examiner of a course may grant an extension of the due date of an assignment
in extenuating circumstances.

5 In the event that a due date for an assignment falls on a local public holiday in their
area, such as a Show holiday, the due date for the assignment will be the next day.
Students are to note on the assignment cover the date of the public holiday for the
Examiner's convenience.

6 The Faculty of Engineering and Surveying will NOT accept submission of hand
written or typed assignments by facsimile, e- mail or computer diskette. Students
in remote locations who do not have regular access to postal services may be given
special consideration.

7 If students submit assignments after the due date without prior approval then a
penalty of up to 20% of the assignment total marks will apply for each working
day late.

8 Students are to retain a verbatim copy of all assignment work submitted, for
submission in the event that the original is lost or damaged.

9 The final examination in this course is restricted. Students may bring the following
items into the final examination : (a) writing and drawing instruments, (b) portable
calculator, and (c) own notes, summaries. However, they will NOT be permitted
to consult printed study materials or reference materials specified for the course,
or to consult worked solutions to tutorial problems or previous examination
questions.

10 Students must note the make and model of the calculator used on the front of the
Answer Book or Examination Paper where applicable. This may be subject to
checking by the supervisor.

11 The Faculty of Engineering and Surveying does not offer supplementary
examinations.

12 Students who have undertaken all of the required assessments in a course but who
have failed to meet some of the specified objectives of a course within the normally
prescribed time may be awarded the temporary grade: IM (Incomplete - Make up).
An IM grade will only be awarded when, in the opinion of the examiner, a student
will be able to achieve the remaining objectives of the course after a period of non
directed personal study.

13 Students who, for medical, family/personal, or employment-related reasons, are
unable to complete an assignment or to sit for an examination at the scheduled time
may apply to defer an assessment in a course. Such a request must be accompanied
by appropriate supporting documentation. One of the following temporary grades
may be awarded IDS (Incomplete - Deferred Examination; IDM (Incomplete
Deferred Make-up; IDSM (Incomplete Deferred Examination and Make-up).
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14 A minimum standard of communication skills must be demonstrated in order for
a passing grade to be achieved. In addition, 10% of the marks in Assessments 1,
2 and 3 will be awarded on the basis of the communication skills demonstrated.
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