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1: Introduction
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Definition of fluid; continuum hypothesis. Physical properties of fluids. Forces of surface and volume. The stress tensor .
Study techniques of fluid flow. Classification of fluid flow.

2: Kinematics

Eulerian and Lagrangian descriptions. Substantial derivative. Characteristics lines in a flow. The velocity gradient tensor.

3: Fluidostatics

Fundamental equation of fluidostatics. Pressure and its measurement. Forces and torques on submerged surfaces.

4: Fundamental Equations of Fluid Mechanics

Fluid volume and volume control. Reynolds Transport Theorems. Continuity equation. Momentum equation. Equation of
angular momentum. Bernoulli equation. Equations of energy. Turbulence

5: Dimensional analysis and similarity

Principle of dimensional homogeneity. Vaschy theorem Pi-Buckingham. Important dimensionless numbers in fluid
mechanics. Adimensionalization of the fundamental equations. Similitude and modelling.

6: Unidirectional viscous flow

Introduction and equations. Couette flow. Hagen-Poiseuille flow. Hagen-Poiseuille axisymmetric flow. Couette rotating
flow

7: Viscous flow in Ducts

Friction Head-losses. Darcy-Weisbach equation. Darcy friction factor in laminar and turbulent regimes. Minor
Head-losses. Three types of Pipe-flow problems.

8: Open channel flow

Introduction. The One-Dimensional approximation. Uniform Flow; the Chezy formula. Specific Energy. Froude Number
and Critical Depth. The Hydraulic Jump. Flow Measurement and Control by Weirs.

9: Boundary layer. Drag and Lift Forces

Boundary Layer equations. Parameters of the viscous boundary layer. Flat plate laminar flow: solution of Blasius. Von
Karman integral equation. Turbulent boundary layer. Detachment of the boundary layer. Drag and Lift Forces
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