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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

BFE4LFR Course Title S 3Bt Jet Propulsion
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Originating Department

Department of Mechanics and Aerospace Engineering
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Course Code
RS> Credit Value 3
SRR Ll %02k Major Core Course  (#i~fji Kk .72 Aerospace Engineering)
ki 5% Major Elective Course (B¢ 53 ] /72% Theoretical & Applied Mechanics)
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Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)

liuy@sustech.edu.cn

LIU Yu Associate Professor
Department of Mechanics and Aerospace Engineering

liuy@sustech.edu.cn
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Tutor/TA(s), Contact
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Pre-requisites or Other . : . . - .
Academic Requirements Engineering Thermodynamics / Thermodynamics and Statistical Physics |
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The aims of the course are to:
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Understand why current engines on large airliners look as they do, how they work and how they are specified;

Determine what is needed to propel a new large airliner;

Appreciate the mixture of physical modelling and empirical input necessary to make the decisions to allow a
design to proceed, as well as the need for compromises.
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By the end of the course students should be able to:

Calculate the major parameters of the engine (this will be carried out in the form of exercise questions

Make appropriate design choices for engine components;

Sketch a cross-section of the engine showing principal components with appropriate parameters;
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. Calculate the effect of speed and altitude on engine performance.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. A brief history of jet propulsion (1 credit hour)

2. Introduction to aircraft gas turbines (2 credit hours)

3. The new large aircraft — requirements and background (2 credit hours)
4. The aerodynamics of the aircraft (3.5 credit hours)

5. The creation of thrust in a jet engine (1.5 credit hours)

6. The gas turbine cycle (4 credit hours)

7. The principle and layout of jet engines (3 credit hours)

8. Elementary fluid mechanics of compressible gases (4 credit hours)
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9. Mid-term exam (2 credit hours)

10. Selection of bypass ratio (5 credit hours)

11. Dynamic scaling and dimensional analysis (3.5 credit hours)
12. Turbomachinery: compressors and turbines (4.5 credit hours)
13. Overview of the civil engine design (0.5 credit hour)

14. Engine component characteristics (5.5 credit hours)

15. Engine matching off-design (6 credit hours)

b R H e 2% %K Textbook and Supplementary Readings

#H Textbook:

[1] N.A. Cumpsty, “Jet Propulsion: A Simple Guide to the Aerodynamic and Thermodynamic Design and
Performance of Jet Engines”, Cambridge University Press, 2nd edition, 2003 (The basis of the course content with
additional material).

%245 H Supplementary Readings:

[2] P.G. Hill and C.R. Peterson, “Mechanics and Thermodynamics of Propulsion”, Addison-Wesley, 2nd edition,
1992 (A very good introduction).

[3] Rolls-Royce, “The Jet Engine”, 5th edition, Rolls Royce, 2005 (Excellent practical background with some great
pictures).

[4] H.l.H. Saravanamutto, G.F.C. Rogers, H. Cohen, P.V. Straznicky and A.C. Nix, “Gas Turbine Theory”, Pearson,
7th edition, 2017 (Details on jet engine turbomachinery).
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0 %
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P2 #t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority
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The commission of teaching instruction in department of mechanics and aerospace engineering




