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UNIT-I: Introduction - properties of fluids, concept of continuum. Fluid statics - pressure
variation in a static fluid, force on submerged surfaces,stability of floating bodies. Kinematics —
Lagrangian and Eulerian description, streamline, streakline and pathline, acceleration of a fluid
element, continuity equation, stream function, rotation and angular deformation, irrotational
flow, velocity potential.

UNIT-II: Inviscid flow - Euler equation, Bernoulli’s equation and its applications Reynolds
transport theorem - conservation of mass, linear and angular momentum Stokes law of viscosity
and Navier-Stokes equations. Dimensional analysis and similarity - Buckingham Pi theorem.
Finite Volume method for CFD solutions; Mach number and subsonic and supersonic cases;
shock;

UNIT-I1I: Internal flows - pipe flow, friction factor, Moody diagram, minor and major losses,
pipe networks, hydraulic diameter. External flows - boundary layer approximation, momentum
integral method, flow over a flat plate, flow separation. Turbulence - Reynolds experiment,
Reynolds decomposition, time averaged Navier-Stokes equation, eddy viscosity.

UNIT-1V: Hydraulics Impact of jet, Velocity diagrams for impulse and reaction turbines, axial,
radial and mixed flow turbines. Fundamentals of hydraulic turbine theory; Turbine performance
characteristics and selection of turbines; Design of radial flow and axial flow turbines and Pelton
turbines; Fundamentals of Rotodynamic pumps; Centrifugal and axial flow pumps; special duty

pumps; cavitations in hydraulic machines. Applications : hydraulic jack, lift etc.

UNIT-V: Axial flow compressors: flow through cascades, cascade terminology, flow separation,
radial equilibrium theory, actuator disc theory, effect of tip clearance, secondary flow,
performance characteristics, surging and stalling.

UNIT-VI: Axial flow turbine: vortex theory, blade design, cooling of turbine blades,
performance characteristics. profile loss, secondary flow loss, annulus loss, tip clearance loss.
limiting factors in turbine design.
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Lecture Plan: Unit-1 & -1l syllabus for MID-I, Unit-111 & -1V syllabus for MID-Il and Unit-V &
-VI syllabus for MID-111 examinations.




