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	SYNOPSIS 

The course gives an introduction to aerodynamics with specific emphasis to aircraft . The purpose is to increase the understanding and interest in aerodynamics.The contents include; Fluid flow equations: Continuity equation, Euler and Navier Stokes equations. Inviscid flow theory: complex potential function, Conformal and Kutta Joukowski transformation.  2D aerofoil theory (infinite wing theory): Vortex law, Biot-Savart and thin aerofoil theory, Fourier theory, Thick and cambered aerofoil.  Finite wing theory: Vortex system and horseshoe vortex, downwash and lift distribution. Introduction to industrial aerodynamics (vehicles and buildings)
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	COURSE LEARNING OUTCOMES

By the end of the course, students should be able to :

CO

Course Learning Outcomes

Programme Learning Outcome(s) Addressed

Learning Taxonomy & Generic Skill assessed

Assessment Methods

1.

Derive the vector integral form and differential form of the Navier Stokes Equation and use these equations to solve viscous and inviscid flow problems.

PO1

C5
A,T, F

2.

Develop complex potential function of flow around circular cylinder with lift and carry out conformal and Kutta Joukowski transformation. 

PO2
C5
A,Q,T, F

3.

Define and describe various theory related to the derivation of thin aerofoil theory and wing lifting line theory.

PO1

C2
A,Q,T, F

4.

Develop thin aerofoil theory and use this theory to characterise aerofoil properties.

PO2
C5
A,Q,T, F

5

Develop wing lifting line theory and analyse wing properties and aircraft aerodynamics characteristics 

PO2
C5
T, F

6

Carry out wind tunnel testing to determine wing characteristics and compare to wing characteristics derived from wing theory 

PO2
C4, P4
PR

7

Express capability to write and submit reports on historical and current developments related to aircraft and industrial aerodynamics.

PO9
C2, A3
LL1, LL2
PR
Note:(T – Test ; PR – Project report ; Q – Quiz; A – Assignment ; Pr – Presentation; F – Final Exam)



	STUDENT LEARNING TIME

Teaching and Learning Activities

Student Learning Time (hours)

1
Face-to-Face Learning Activities 
· Lectures

· Practical/Tutorial/Studio

· SCL Activities - Aerodynamics Practical

42

0

4

2

Independent Study

· Non-face-to-face learning 

· Revision

· Preparation Assessment 

12
42

15

3
Formal Assessment
· Continuous Assessment
· Final Examination

2.5
2.5

Total (SLT)

120


	TEACHING METHODOLOGY

1. Lecture, derivation and classroom discussion.
2. Students are required to go through the given worked examples. 
3. Students will be required to produce wind tunnel test report and compare to theoretical calculation.


	WEEKLY SCHEDULE

Week

Lecture

Topic / Content

1

1

2

3

INTRODUCTION

FLUID FLOW EQUATIONS

Control Volume Analysis

2

4

5

6

Continuity Equation (2D & 3D)

Euler and Navier Stokes Equations

3

7

8

9

INVISCID FLOW THEORY

Review of Stream Function and Velocity Potential

4

10

11

12

Complex Potential Functions

Conformal Transformation

Kutta Joukowski Transformation

5

13

14

15

Kutta Joukowski Transformation

2-D WING THEORY (INFINITE WING THEORY)

Vortex sheet properties

6

16

17

18

Incompressible Thin Aerofoil Theory

Symmetric Aerofoil

Cambered Aerofoil

7

19

20

21

Aerofoil Design & Thick Aerofoil

Vortex panel method

Test 1

8

MID SEMESTER BREAK




	WEEKLY SCHEDULE

Week

Lecture

Topic / Content

9

22

23

24

WING THEORY (FINITE WING THEORY)

Vortex system and Horseshoe Vortex

Lifting line theory and induced drag
10

25

26

27

Lifting line theory and induced drag

Lift Distribution

tapered planforms, twisted wings and wing sweep

11

28

29

30

Vortex lattice method

Wing design

12

31

32

33

VISCOUS FLOW AND BOUNDARY LAYER THEORY

Review of viscous flow Equation

Laminar and Turbulent Boundary Layer

13

34

35

36

Reynolds Stress Tensor

Skin friction drag

Test 2

14

37

38

39

INTRODUCTION TO INDUSTRIAL AERODYNAMICS 

Vehicle Aerodynamics – Energy Efficiency

15

40

41

42

Building Aerodynamics – Sustainable Technology

Wind Turbine Aerodynamics – Renewal Energy 

16-18

REVISION WEEK AND FINAL EXAMINATION
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	GRADING

No.

Assessment

Number

% each

% total

Dates

1.

Tests
2
20
40
2.

Assignments
4
2
8
3.
Quiz
2

2

4
4.

Project

1
8
8
5.

Final Exam

1

40

40

Overall Total

100


	ATTENDANCE 

The student should adhere to the rules of attendance as stated in the University Academic Regulation :-



	1.
	Student must attend not less than 80% of lecture hours as required for the subject.

	2.
	The student will be prohibited from attending any lecture and assessment activities upon failure to comply the above requirement. Zero mark will be given to the subject.
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