Srinivasan Engineering College, Perambalur

Even Semester   2015 – 2016
Course Handout

Course No.

:
AE2032                                                                           L T P C 

Course Title

: 
EXPERIMENTAL AERODYNAMICS 


    3 0 0 3
Course Instructor
: 
MOHAMED HAMDAN A
Instructor-in-charge
: 
MOHAMED HAMDAN A
OBJECTIVE
· To present the measurement techniques involved in aerodynamic testing. 
Reference(s) [RB]
1. Rae W.H and Pope. A “Low speed wind tunnel testing” John Wiley Publication, 1984

2. Pope. A and Goin. L “High speed wind tunnel testing” John Wiley, 1985

3. Rathakrishnan. E “Instrumentation, Measurement and Experiments in Fluids”, CRC

Press, London, 2007
Course Plan / Schedule: 
	S.No
	Topics to be covered
	Mode of Teaching
	Ref. to Text Book
	No. of lectures

	UNIT I
WIND TUNNEL TESTING


	1
	Low speed wind tunnels-estimation of energy ratio
	Chalk and Talk
	R3
	2

	2
	Power required supersonic win

tunnels
	Chalk and Talk
	R3
	2

	3
	Calculation of running time
	Chalk and Talk
	R3
	2

	4
	Storage tank requirements
	Chalk and Talk and Power Point
	R3
	2

	UNIT II
EXPERIMENTS IN SUBSONIC WIND TUNNELS


	5
	Estimation of flow angularity
	Chalk and Talk
	R1
	1

	6
	Estimation of turbulence factor
	Chalk and Talk
	R1
	2

	7
	Calculation of CL on aero foils

from pressure distribution
	Chalk and Talk
	R1
	1

	8
	Calculation of CD on aero foils

from pressure distribution
	Chalk and Talk
	R1
	1

	9
	CD from wake survey
	Chalk and Talk
	R1
	2

	10
	Test section average velocity using

traversing rakes
	Chalk and Talk and Power Point
	R1
	1

	11
	Span wise load distribution for different taper ratios of wing
	Chalk and Talk and Power Point
	R1
	2

	UNIT III
EXPERIMENTS IN HIGH SPEED TUNNELS


	12
	Mach number estimation in test section by pressure measurement 
	Chalk and Talk
	R3
	1

	13
	Mach number estimation in test section by using a wedge
	Chalk and Talk
	R2
	2

	14
	Preliminary estimates of blowing pressures
	Chalk and Talk
	R2
	1

	15
	Preliminary estimates of running pressures
	Chalk and Talk
	R2
	1

	16
	Preliminary estimates of nozzle area ratios
	Chalk and Talk
	R2
	1

	17
	Mass flow for a given test section size
	Chalk and Talk
	R2
	2

	18
	Mach number-starting problem
	Chalk and Talk and Power Point
	R2
	1

	19
	Mach number- starting loads
	Chalk and Talk and Power Point
	R2
	1

	UNIT IV
MEASUREMENT TECHNIQUES



	20
	Hot wire anemometer for turbulence measurements
	Chalk and Talk and Power Point
	R3
	2

	21
	Laser Doppler anemometer for velocity measurements
	Chalk and Talk and Power Point
	R3
	2

	22
	Use of thermocouples for measurement of static temperature
	Chalk and Talk
	R3
	1

	23
	Use of pyrometers for measurement of total temperature
	Chalk and Talk
	R3
	1

	24
	Use of pressure transducers
	Chalk and Talk
	R3
	1

	25
	Use of Rotameters 
	Chalk and Talk
	R3
	1

	26
	Use of ultrasonic flow meters
	Chalk and Talk
	R3
	1

	UNIT V
SPECIAL PROBLEMS


	27
	Pitot-static tube correction for subsonic Mach numbers
	Chalk and Talk
	R2
	1

	28
	Pitot-static tube correction for supersonic Mach numbers
	Chalk and Talk
	R2
	1

	29
	Boundary layer velocity profile on a flat plate by momentum-integral method
	Chalk and Talk
	R2
	2

	30
	Calculation of CD from wall shear stress
	Chalk and Talk
	R2
	2

	31
	Heating requirements in hypersonic wind tunnels
	Chalk and Talk and Power Point
	R2
	1

	32
	Re-entry problems
	Chalk and Talk and Power Point
	R2
	1

	Total number of classes planned: 45


COURSE OUTCOME
On successful completion of this course, a student will be able to

· Explain the measurement techniques in aerodynamic flow. (K2)
· Explain the operation and performance of low speed, transonic, supersonic and special tunnels. (K2)
· Demonstrate the flow visualization technique by using various methods (K2)
· Illustrate the basics of Wind Tunnel measurement systems (K2)
· Explain the concepts of measurement of static and total pressures in low and high speed flows (K2)
· Apply the specific instruments for flow parameter measurements like pressure, velocity, temperature. (K3)
EVALUATION SCHEMES
	S.No
	Evaluation Components
	Duration
	Date & Time
	Venue

	1
	Internal Assessment Test-I
	3 Hours
	To be announced later
	To be announced later

	2
	Internal Assessment Test-II
	3 Hours
	
	

	3
	Model Exam-I
	3 Hours
	
	

	4
	Model Exam-II
	3 Hours
	
	


Timings for chamber consultation: Students should contact the Course Instructor in her/his chamber during lunch break.
Notices:  All notices will be displayed on the Department Notice Board.
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