FLUID MECHANICS

111 Semester: CE

Course Code Category Hours/Week Credits Maximum Marks

L T P C CIA SEE Total

ACEC03 Core 3] 1] 0 4 30 70 100
Contact Classes:45 Tutorial Classes: 15 Practical Classes: Nil Total Classes:60

Prerequisite: Engineering Mechanics

I. COURSEOVERVIEW

This course provides students with an introduction to principal concepts and methods of fluid mechanics.
Topics covered in the course include pressure, hydrostatics, and buoyancy; open systems and control volume
analysis; mass conservation and momentum conservation for moving fluids; viscous fluid flows, flow through
pipes; dimensional analysis; boundary layers, and lift and drag on objects. Students will work to formulate the
models necessary to study, analyze, and design fluid systems through the application of these concepts, and to
develop the problem solving skills essential to good engineering practice of fluid mechanics in practical
applications.

Il. COURSEOBJECTIVES
The Students will try to learn:

I Understand and study the effect of fluid properties on a flow system.
11 Apply the concept of fluid pressure, its measurements and applications.
111 Explore the static, kinematic and dynamic behavior of fluids.

IV Assess the fluid flow and flow parameters using measuring devices.

I11. COURSE OUTCOMES:
After successful completion of the course, students should be able to:
CO 1 Recall basic principles and concepts of Fluid Mechanics for ascertaining Remember
differences between solids and fluids.
CO 2 Classify the fluids based on Newton’s law of viscosity for calculatingshear and Understand
viscosity of incompressible fluids.
CO 3 Interpret the principles of manometry and pressure for measuring gauge and Understand
differential pressures in fluids.
CO 4 Make use of hydrostatic forces and Archimedes principle for locatingthe point of Apply
application of force on various types of floating and immersed bodies.
CO 5 Utilize the conservation laws in differential forms for determining velocities, Apply
pressures and acceleration in a moving liquid.
CO 6 Explain velocity potential, stream function for estimating the possibility of the Understand
flow.

IV.COURSE SYLLABUS

MODULE-I:PROPERTIES OF FLUIDS (12)

Distinction between a fluid and a solid; Properties of fluids, intrinsic and extrinsic, Newton law of viscosity with
classification, cavitation, surface tension, capillarity, Bulk modulus of elasticity, and compressibility.

MODULE-II:FLUID STATICS(12)

Fluid Pressure: Pressure at a point, Pascal’s law, Pressure measuring devices, piezometer, different types of
manometers and pressure gauges; Hydrostatic pressure for submerged bodies. buoyancy and stability of floating
bodies.

MODULE-II:FLUID KINEMATICS (12)

Classification of fluid flow with respect to time, space, rotation about its axis, Reynolds number, Froude number,
combinations of fluid flows.

Flow patterns, Laplace equations and flow net, Derivation of Continuity equations in Cartesian coordinate system
with practical applications.
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MODULE-IV:FLUID DYNAMICS(12)

Surface and body forces, law of conservation of mass and energy, equations of motion, Euler’s equation and
derivation of Bernoulli’s equation, TEL and HGL of pipes; Practical applications of Bernoulli’s equation; Momentum
principle, applications.

MODULE-V:FLOW THROUGH PIPES (12)
Major losses (Derivation of Darcy’s Weischbach — Equation) and minor losses thorough pipes, Pipes in series,
equivalent pipes, pipes in parallel. Analysis of pipe networks - Hardy Cross method.

V. TEXT BOOKS
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VI.REFERENCE BOOKS
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