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Lecture #

Lecture objectives

Assignment

Connection between ES 201, 202, and 204
What is “fluid mechanics™? Highlight some
applications,
What is “thermodynamics™? Highlight some
applications.
Definition of a {lutd

o response of a fluid to a stress

o contrast that with the response of solid
Concept of a ficld variable
Derive the continuity equation in Cartesian
coordinate using the Eulerian approach
Stress the interpretation of individual terms:
inflow, outflow, zero generation
Definition of an incompressible flutd

Watch the video titled
“Flow Visualization™

Problems on checking if
a given How is
incompressible

2 Visualization of fluid tflow Watch the video titled
o Concept of streakline, streamline, path “Deformation of
line using Multi-Media Fluid Mechanics | Continuous Media”
CD as a teaching tool
Types of kinematic motion of a fluid elements | Problems on checking if
o translation a given flow is
o expansion/compression irrotational, sketching
o rotation (definition of vorticity) of streamlines
¢ angular deformation
Stream function
3 Derive the Euler equation in Cartesian Problem on a 2D

coordinate using the Eulerian approach
Definition of viscosity

Stress-strain-rate relationship of a Newtonian
fluid

Introduce the Navier-Stokes equation for an
incompressible fluid by incorporating viscous
forces to the Euler equation

Stress the interpretation of individual terms:
inflow/outflow mass transfer, force transfer
(surface force in normal and tangential
directions; body force), zero generation

internal flow problem
{Couette or Poiscuille)
high-lighting the effect
of viscosity

Problem comparing a
1D and 2D analysis —
momentum c¢orrection
(deficient) factor and its
connection to the
viscous effects




