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	Synopsis
	:
	The student will gain knowledge of the basic elements of compressible flow. Compressible flows are high speed flows in which the fluid velocities are higher compared to the velocity of sound in that fluid, that variations in pressure, temperature and density are significant. Knowledge of compressible flow fundamentals are essential for understanding supersonic flow (supersonic wind tunnel, gas pipeline), the aerodynamics of high speed aircrafts and other flying objects (aircrafts, rockets, satellites), and flow in gas turbine engines and rocket engines, etc.


LEARNING OUTCOMES :  
At the end of the course, students will be able to:

	No.
	Course Learning Outcome
	Programme Outcome
	Taxonomy 

(C, P, A)
	Weightage (%)
	Assessment Methods

	1.
	Describe and discuss fundamental theories of compressible flow
	PO1
	C2
	15
	T, P, F

	2.
	Apply knowledge of mathematics, science and engineering in compressible flow problems
	PO1

PO3
	C3

C3
	15
20
	T, P, F



	3.
	Solve complex flow fields generally found in practical application
	PO3
	C3
	15
	T, P, F, Q

	4.
	Analyse aerodynamics problem related to compressible flow
	PO3
	C4
	15
	T, P, F, Q

	5.
	Create and compose presentations on compressible flow
	PO5
	P5

(CS1-CS4)
	10
	PR, Pr

	6.
	Continue life-long learning and manipulate information
	PO6
	A4

(LL1-LL2)
	10
	PR


Note:(T – Test ; PR – Project report ; PR – Project report; F – Final Exam)
STUDENT LEARNING TIME (SLT)
	Teaching and Learning Activities
	Student Learning Time (hours)

	1. Face-to-Face Learning 

	a. Lecturer-Centered Learning 

i. Lecture
	30


	b. Student-Centered Learning (SCL)

i. Laboratory/Tutorial

ii. Student-centered learning activities – Active Learning, Project Based Learning
	12

	2. Self-Directed Learning 

	a. Non-face-to-face learning or student-centered learning (SCL) such as manual, assignment, module, etc.
	46

	b. NALI/MOOCs/e-Learning
	0

	c. Revision
	14

	d. Assessment Preparations 
	12

	3. Formal Assessment 

	a. Continuous Assessment 
	3

	b. Final Exam
	3

	Total (SLT)
	120


	TEACHING METHODOLOGY

	The knowledge and skills are delivered to students through lecture sessions, demonstration, problem-based learning, individual and group assignments, class project and discussions.


WEEKLY SCHEDULE  :
	Week 1 
	Introduction - thermodynamics review

	Week 2
	Integral form of conservation equations 

Continuity (Mass)

Momentum

	Week 3 
	Integral form of conservation equations 

Energy

	Week 4 
	One-dimensional flow 

1-D form of conservation equations

Stagnation and sonic conditions

Normal shocks

	Week 5
	One-dimensional flow 

1-D flow with heat transfer (Rayleigh flow)

1-D flow with heat friction

	Week 6
	Oblique shock waves and Prandtl-Meyer expansion waves

Oblique shock relations

Flow over wedges

Regular shock reflections

	Week 7  
	Oblique shock waves and Prandtl-Meyer expansion waves

Intersection of shocks of opposite families

Intersection of shocks of the same family

Mach reflection

	Week 8
	MID SEMESTER BREAK

	Week 9
	Oblique shock waves and Prandtl-Meyer expansion waves

Bow shocks

Prandtl-Meyer expansion waves

Shock-expansion theory

	Week 10
	Quasi-one-dimensional flow 

Governing equations

Area-velocity relationship

	Week 11 
	Quasi-one-dimensional flow 

Nozzles

Diffusers

	Week 12
	Quasi-one-dimensional flow –

Shock/expansion wave reflection from a free boundary

Overexpanded / Underexpanded nozzles

	Week 13 
	Differential form of the inviscid conservation equations

	Week 14
	Velocity potential equation

	Week 15
	Linearized flow (Compressible aerodynamics)

Linearized velocity potential equations

	Week 16-18
	REVISION WEEK AND FINAL EXAMINATION


REFERENCES:
References used for this subject are as follows:

1. Modern Compressible Flow with Historical Perspective by J.D. Anderson, McGraw-Hill, 3rd Edition, 2002.
Grading:
Asessment will be done through the following schema. A student must obtain at least 60% marks to pass this subject. Attendants are compulsory.

	Assessment Name
	Assessment Type
	Criteria/Description
	%
	Total
	Date

	Test 1  
	Individual
	Lecture on week 1 – week 6
	5 (PO1)

10 (PO3)
	15%
	Week 3

	Test 2 
	Individual
	Lecture on week 7 – week 13
	5 (PO1)

10 (PO3)
	15%
	Week 11-12

	Assignment 
	Individual
	Lecture on week 2 – week 14
	5 (PO3)

5 (PO6)
	10%
	Week 12-14

	Group Assignment
	Group
	Writing report and do the presentation
	5 (PO3)

5 (PO6)

10 (PO5)
	20%
	Week 7

	Final Exam
	Individual
	Lecture on week 1 – week 14
	20 (PO1)

20 (PO3)
	40%
	Week 16-18

	Total
	100
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