FLUID MECHANICS AND MACHINES

IV Semester: ME

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE Total
AMEBO0S Core
3 1 - 4 30 70 100
Contact Classes: 45 Tutorial Classes: 15 Practical Classes: Nil Total Classes: 60
OBJECTIVES:

The course should enable the students to:
I.  Learn about the application of mass and momentum conservation laws for fluid flows.
II.  Understand the importance of dimensional analysis.
III. Obtain the velocity and pressure variations in various types of simple flows.
IV. Analyze the flow in water pumps and turbines.

MODULE-I FLUID STATICS Classes: 09

Definition of fluid, Newton’s law of viscosity, Units and dimensions-Properties of fluids, mass density,
specific volume, specific gravity, viscosity, compressibility and surface tension, Control volume- application
of continuity equation and momentum equation, Incompressible flow.

MODULE-II FLUID KINEMATICS AND DYNAMICS Classes: 09

Fluid Kinematics: Kinematics of fluid flow- Eulerian and Lagrangian descriptions, Stream line, path line,
streak line and stream tube, classification and description of flows for one and three dimensions.

Fluid Dynamics: Euler's equation of motion, Bernoulli equation for flow along a stream line and applications,
Measurement of flow.

MODULE-III ]E](J)(I)J\I;DARY LAYER CONCEPTS AND CLOSED CONDUIT Classes: 09

Concept of boundary layer — Definition, characteristics along thin plate, laminar, transition and turbulent
boundary layers, separation of boundary layer, measures of boundary layer thickness.

Closed conduit flow: — Darcy Weisbach equation, friction factor, Head loss in pipe flow, Moody’s diagram.
Exact flow solutions in channels and ducts, Couette and Poisuielle flow, laminar flow through circular
conduits and circular annuli.

MODULE-IV FLUID MACHINES Classes: 09

Classification of water turbines, heads and efficiencies, velocity triangles- Axial, radial and mixed flow
turbines- Pelton wheel, Francis turbine and Kaplan turbines, working principles — draft tube- Specific speed,
unit quantities, performance curves for turbines — governing of turbines.

MODULE-V DIMENSIONAL ANALYSIS AND PUMPS Classes: 09

Dimensional Analysis: Need for dimensional analysis—methods of dimension analysis, Similitude, types of
similitude Dimensionless parameters—application of dimensionless parameters, Model analysis.

Pumps: Theory of Roto dynamic machines , various efficiencies , velocity components at entry and exit of the
rotor, velocity triangles, Centrifugal pumps, working principle, work done by the impeller, performance curves
— Cavitation in pumps- Reciprocating pump—working principle.
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