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Course Specification
1. Basic Information
	MEP221 
	Fluid Mechanics and Turbomachinery
	4 CH

	Prerequisites
	Differential Equations and Numerical Analysis

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	2
	1

	Required SWL
	175
	Equivalent ECTS
	7

	Course Content

	Properties of Fluids, Density, Pressure, Pressure Measurement, Forces on Submerged Bodies, Viscosity, Viscous Boundary Layers, Continuum Hypothesis, Streamlines, Velocity and Acceleration, Continuity Equation, Classification of Flow Fields: Pipe Flow, Jet Flow, Wake Flow, Boundary Layer Flow, Flow in Closed Conduits, Bernoulli’s Equation, Major and Minor Losses in Pipes, Laminar and Turbulent Flows, Similitude and Dimensional Analysis, Lagrangian and Eulerian Coordinates, Transport Theorem on a Control Volume, Navier-Stokes Equation, Flow around Immersed Bodies, Drag and Lift Forces, Compressible Flow, Stagnation Properties, Mach Number and Sonic Velocity, Equations of Gas Dynamics, Flow through Nozzles, Shock Waves, Classification of Turbomachines, Operation of Pumps, Series and Parallel Operation, Selection of Pumps.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Mechatronics Engineering Program
	1

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20%
	25%
	15%
	40%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	

	Course code and title
	




2. Course Aims
By the end of the course, the students will be able to:
· Use the governing equation of the fluid statics to analyze the application of manometry and hydrostatic forces acting on different submerged surfaces. 
· Apply control volume analysis using the concepts of continuity, energy, and momentum principles to fluid flow problems.
· Recognize the various aspects of laminar and turbulent flows in terms of shear stresses, velocity distributions, major and minor losses in pipe flows. In addition to identify the centrifugal pump characteristics and series and parallel pump connection.
· Apply dimensional analysis and similarity concept on any engineering application.
· Demonstrate understanding of the principle and application of Mach number, stagnation properties, nozzles, and shock waves.
· Apply differential analysis on fluid flow system using Navier-Stokes equation.
· Demonstrate understanding of the physics of flow over the immersed body, boundary layer theory, drag forces, lift forces, pressure gradients, and their effects on boundary layer separation and wake.

3. Program Competencies Served by Course.

· A: Faculty Requirements ( A2, A3)
· A2: Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
· A3: Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for global, cultural, social, economic, environmental, ethical and other aspects as appropriate to the discipline and within the principles and contexts of sustainable design and development. 

· Bm: Discipline Competences (B1m)
· B1m: Model, analyze and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.



[bookmark: _heading=h.gjdgxs]Learning Outcomes - LOs
	Cognitive Domain

	1
	Apply different theories to solve fluid problems

	Psychomotor Domain

	2
	Design fluid flow network (pump, pipeline, nozzle, ..etc) to achieve a specific objective

	Affective Domain

	3
	Discuss and analyze the fluid characteristics and the corresponding effect on the system


Mapping
	LOs
	Competences 

	
	A1
	A2
	A3
	B1m

	Cognitive Domain
	

	1
	●
	
	
	●

	Psychomotor Domaine
	

	2
	
	●
	● 
	●

	Affective Domaine
	

	3
	
	
	●
	●



4. Assessment and Feedback Strategy
· Assignments
· Quizzes
· Written examination (midterm & final) 
5. Teaching and Learning Methods
· Lectures
· Tutorials
· Laboratory
6. List of References
· White, Frank M., "Fluid Mechanics", McGraw Hill seventh international edition, 2012
· Munson, Young, Okiishi," Fundamentals of  Fluid Mechanics" ,sixth edition, John Wiley & Sons, Inc.,2009.
· Yunus A. çengel & John Cimbala, "Fluid Mechanics Fundamentals and Applications" Edition in SI units, McGraw Hill, 2009.
· Streeter, V.L., Wylie, E.B. and Bedford ,K.W.," Fluid Mechanics "Ninth edition, McGraw Hill, 2004
·  Class notes.




7. Study Plan
	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Properties of Fluids
	3
	2
	1

	2
	Fluid Statics: Forces on Submerged Bodies
	3
	2
	1

	3
	Reynolds Transport Theorem: Conservation of Mass
	3
	2
	1

	4
	Reynolds Transport Theorem: Conservation of Momentum
	3
	2
	1

	5
	Reynolds Transport Theorem: Conservation of Energy
	3
	2
	1

	6
	Similitude and Dimensional Analysis
	3
	2
	1

	7
	Viscous Flow in Ducts: Bernoulli Equation
	3
	2
	1

	8
	Viscous Flow in Ducts: Major and Minor Losses
	3
	2
	1

	9
	Classification of Turbomachines, Operation of Pumps, Series and Parallel Operation, Selection of Pumps
	3
	2
	1

	10
	Compressible Flow: Thermodynamics
	3
	2
	1

	11
	Compressible Flow: Convergent Nozzle
	3
	2
	1

	12
	Compressible Flow: Convergent Divergent Nozzle – Shock Wave
	3
	2
	1

	13
	Flow over Immersed Bodies: Lift and Drag
	3
	2
	1

	14
	Flow over Immersed Bodies: Boundary Layer Theory
	3
	2
	1

	15
	Naiver-Stokes Equation
	3
	2
	1

	Total Number of Hours
	45
	30
	15




List of Experiments
	Week
	Course Content

	1
	Introduction to lab experiments

	2
	Determination of water density at room temperature

	3
	Determination of water surface tension at room temperature

	4
	Determination of hydrostatic pressure forces on a submerged plane surface

	5
	Determination of hydrostatic pressure forces on a partially submerged plane surface

	6
	Determination of the coefficient of discharge of a venturi-meter

	7
	Measurement of actual pressure distribution along a venturi-meter 

	8
	Calculation pressure distribution along a venturi-meter 

	9
	Impact of a water jet on a perpendicular flat surface

	10
	Laminar flow in a pipe

	11
	Friction losses in pipe

	12
	Measurements of losses in pipe fittings (bends, elbows)

	13
	Pump characteristics: Head versus discharge of a pump demonstration

	14
	Unsteady flow demonstration

	15
	Revision on all experiments





8. Course Content / ILO Matrix
	Wk
	Course Content
	1
	2
	3

	1
	Properties of Fluids
	
	
	•

	2
	Fluid Statics: Forces on Submerged Bodies
	•
	
	•

	3
	Reynold Transport Theorem: Conservation of Mass
	•
	
	•

	4
	Reynold Transport Theorem: Conservation of Momentum
	•
	
	•

	5
	Reynold Transport Theorem: Conservation of Energy
	•
	
	•

	6
	Similitude and Dimensional Analysis
	•
	
	

	7
	Viscous Flow in Ducts: Bernoulli Equation
	
	
	•

	8
	Viscous Flow in Ducts: Major and Minor Losses
	
	•
	•

	9
	Classification of Turbomachines, Operation of Pumps, Series and Parallel Operation, Selection of Pumps
	
	•
	

	10
	Compressible Flow: Thermodynamics
	•
	
	

	11
	Compressible Flow: Convergent Nozzle
	
	•
	

	12
	Compressible Flow: Convergent Divergent Nozzle – Shock Wave
	
	•
	

	13
	Flow over Immersed Bodies: Lift and Drag
	•
	
	

	14
	Flow over Immersed Bodies: Boundary Layer Theory
	
	
	•

	15
	Naiver-Stokes Equation
	
	
	•


9. Assessment Methods / ILO Matrix
	Assessment
	1
	2
	3

	Assignments 
	•
	•
	

	Lab report
	
	
	•

	Quizzes
	•
	
	

	Mid-Term Exam
	•
	
	•

	Final Exam
	•
	
	•



10. Learning Method / ILO Matrix
	Learning Method
	1
	2
	3

	Lectures
	•
	•
	•

	Tutorials
	•
	•
	•

	Practical 
	
	
	•
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