22MEHO202 ADVANCED FLUID MECHANICS

PREREQUISITES CATEGORY | L | T |P | C
PE 3 0|03

COURSE OBJECTIVES:

1. ‘Enhanced understanding of fluid mechanics, including the equations of motion in differential form, and turbulence.

UNIT 1 INTRODUCTION o [0 [o |9

Eulerian and Lagrangian Description of Fluid Motion, Lines of Flow Visualization and Acceleration of Flow, Angular
Deformation of Fluid Elements, Linear and Volumetric Deformation; Perspectives from Mass Conservation, Continuity|
Education in Integral Form Stream Function and Velocity Potential.

UNIT 1I VISCOUS FLUID FLOW 9 (0 |0 |9

Euler Equation for Inviscid Flow, Bernoulli's Equation, Examples of Bernoulli's Equation, Reynolds Transport Equation,)
Reynolds Transport Theorem Mass and Linear Momentum Conservation, Reynolds transport theorem arbitrarily moving
control volume, Reynolds transport theorem angular momentum conservation, Introduction to traction vector and stress tensor,)
Cauchy/Navier equation, Navier Stokes equation.

UNIT III FLUID DYNAMICS 9 10 (0 |9
Lubrication Theory, Thin Film Dynamics, Stokes Flow past a Sphere.

UNIT IV TURBULENCE 9 |0 (0 |9

Introduction to Turbulence, Statistical Treatment of Turbulence and Near - Wall Velocity Profiles, Introduction to Boundary|
Layer Theory, Similarity Solution of Boundary Layer Equation, Momentum Integral Method, Application of Momentum
Integral Method and Boundary Layer Separation, Potential Flow.

UNIT V COMPRESSIBLE FLOWS 9 |0 (0 |9

Stagnation properties, Compressible Flows - variable area- Normal Shock- Converging Nozzle- Converging Diverging Nozzle-
Compressible Flow with Friction.

TOTAL(45L) : 45 PERIODS
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COURSE OUTCOMES: Bloom Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Explain the fundamental concepts of fluid Fluid flow. Understand
CO2 | Apply the Bernoulli to solve problems related to Viscous fluid flow. Apply

CO3 | Device the concepts of fluid dynamics in various geometry. Create

CO4 | Depict the turbulence of fluid Fluid flow. Analyze

CO5 | Interpret the knowledge for Compressible Flows in various geometrical configuration. Evaluate

COURSE ARTICULATION MATRIX

COs/POs |PO1|PO2|PO3|PO4|PO5|PO6|PO7| POS [PO9| PO10 | PO11 (PO12 | PSO1 | PSO2 | PSO3
co1 3031213101/ o0]0 0 0 0 0 1 2 2 0
CcO2 3 3 2 | 3 0] 010 0 0 0 0 1 2 2 0
Cco3 303213131010 0 0 0 0 1 2 2 0
CO4 3031213101/ o0]0 0 0 0 0 1 2 2 0
Co5 3031213131010 0 0 0 0 1 2 2 0
Avg 3 132 |3|12]/01]0 0 0 0 0 1 2 2 0

3/2/1 — indicates strength of correlation (3 — high, 2- medium, 1- low)




