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This introduction to Flight Mechanics, flight dynamics, flying qualities and flight simulation of 
fixed wing aircraft. Review of aerodynamic fundamentals with a particular focus on aerodynamic 
coefficients and derivatives. Brief review of aircraft propulsion. Aircraft performance, longitudinal 
and lateral trim, stability and control. Aircraft equations of motion, axis transformations and state 
space modelling. Longitudinal and lateral transfer functions. Introduction to flying qualities, 
ratings, specifications, flight test and analysis techniques. Introduction to 6 degree of freedom 
flight simulation.
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Shifting knowledge to insight

Course content

• Review of aerodynamic fundamentals: Coefficients, 
stability and control derivatives, etc. 

• Brief review of aircraft propulsion: Propeller theory, piston 
engines, turboprops, turbofan and jet engine propulsion 

• Aircraft performance 
• Longitudinal and lateral static stability and trim 
• Aircraft equations of motion, Euler angle formulation, axis 

transformations, state space modelling 
• Longitudinal and lateral transfer functions, conventional 

aircraft modes: Phugoid, short period, spiral, roll and 
Dutch roll modes and approximations 

• Aircraft flying qualities: Handling qualities ratings, 
military and civilian specifications, flight test and analysis 
techniques 

• Aircraft flight simulation (embedded in other topics) 
• Overview of advanced topics

Learning outcomes

After successfully completing this course, you will have an 
increased understanding of flight dynamics for one or more 
of the following reasons:
• prediction of static and dynamic flight dynamics of any 

manned or unmanned aircraft 
• prediction and analysis of aircraft performance 
• creating linear models of the aircraft response for control 

system design 
• the development of nonlinear, six degree of freedom 

flight simulation models 
• in-flight test and analysis of aircraft flight dynamics and 

flying qualities, and  
• as preparation for research or study on more advanced 

topics such as aircraft systems identification, automatic 
control and stability augmentation, flexible aircraft, flight 
dynamics of rotary wing aircraft, etc

Who should enrol?

This course is ideal for you if you are an aeronautical, aerospace, 
mechanical engineers and any aircraft design expert.

Admission requirements

Prospective delegates should have a bachelors degree in 
BEng, BSc, BTech, or any bachelor's degree in the engineering 
field. 

Course fees

UP students:  R2 300.00 (VAT incl.)
External students: R3 910.00 (VAT incl.)
External delegates: R4 600.00 (VAT incl.) 
Course fees include all course material for use during contact 
sessions.

Course fees must be paid in full 14 days prior to course 
start dates. Proof of payment can be submitted to 
enrolments@enterprises.up.ac.za.

Accreditation and certification

Enterprises University of Pretoria (Pty) Ltd is wholly owned 
by the University of Pretoria. As a public higher education 
institution, the University of Pretoria functions in accordance 
with the Higher Education Act 101 of 1997. Enterprises 
University of Pretoria offers short courses on behalf of the 
University and these short courses are not credit-bearing, 
and do not lead to formal qualifications on the National 
Qualifications Framework (NQF) – unless stated otherwise. 
Delegates who successfully complete a short course and 
comply with the related assessment criteria (where applicable) 
are awarded certificates of successful completion and/or 
attendance by the University of Pretoria.

Registration and enrolments

Course coordinator
Patricia Mphane
Tel: +27 (0)12 434 2603
Cell: +27 (0)81 746 1259
Email: patricia.mphane@enterprises.up.ac.za

Course Presenters
Dr Lelanie Smith
Department of Mechanical and Aeronautical Engineering
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