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1. Introduction to Fluids:

¢ Fluids are substances that can flow and do not have a fixed shape. They include liquids and

gases.
e Fluids are characterized by their ability to deform continuously under applied shear stress.

2. Types of Fluids:

e Newtonian Fluids: These fluids have a constant viscosity regardless of the shear rate. Water
and most common liquids are examples.

e Non-Newtonian Fluids: These fluids have a variable viscosity depending on the shear rate.
Examples include ketchup, toothpaste, and blood.

3. Properties of Fluids:

e Density: Mass per unit volume of a fluid. It determines the fluid's weight per unit volume.
¢ Viscosity: Resistance of a fluid to deformation or flow. High viscosity fluids are thick and flow

slowly.
e Surface Tension: Tendency of a fluid surface to shrink to the smallest possible area. It

causes liquids to form droplets.
4. Behavior of Fluids:

e Buoyancy: The upward force exerted by a fluid on a submerged object. It is dependent on
the density of the fluid and the volume of the object.
e Bernoulli's Principle: States that as the speed of a fluid increases, its pressure decreases. It

explains the lift on airplane wings and the flow of fluids through pipes.
5. Fluid Dynamics:

¢ Flow Regimes: Fluid flow can be categorized as laminar flow (smooth and orderly) or
turbulent flow (chaotic and irregular).

¢ Reynolds Number: Dimensionless quantity that predicts whether flow will be laminar or
turbulent based on fluid velocity, density, viscosity, and characteristic length.

6. Applications of Fluid Dynamics:
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e Aerodynamics: Study of the motion of air and other gases and the forces acting on objects
in motion.

e Hydraulic Systems: Use of fluids to transmit power. Commonly used in brakes, lifts, and
manufacturing equipment.

7. Conclusion: Understanding the properties and behavior of fluids is essential in various fields
such as engineering, physics, and medicine. By studying fluids, we can better predict their
behavior and optimize their applications in technology and everyday life.
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