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❑ IDEAL FLOW

❑Ideal flow:
• Non-heat conducting, inviscid, 

incompressible, homogeneous fluid 
is defined as ideal fluid.

• Assumptions used are:
• Non-heat conductive
• Homogeneous
• Incompressible 
• Inviscid flow

❑Potential Flow:
• Definition: A non-heat conducting, 

homogeneous, inviscid, incompressible 
(i.e., ideal fluid), and irrotational flow 
is defined as potential flow.
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❑ Potential & Stream Functions for Basic Flows

 

• Uniform Flow to the Right + A 2-D Doublet
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❑ POTENTIAL FLOW AROUND A CIRCULAR CYLINDER

Cp distribution around a cylinder
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❑ DRAG COEFFICIENT OF A CIRCULAR CYLINDER IN A REAL RLOW 

Cp distribution around a cylinder
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• What is Viscosity?
• https://www.youtube.com/watch?v=9NYs3Y-IjGw

❑ INVISCID FLOWS VS. VISCOUS FLOWS

❑ Viscosity is a measure of a fluid's resistance to flow.

❑ It describes the internal friction of a moving fluid. 

❑ A fluid with large viscosity resists motion because its 

molecular makeup gives it a lot of internal friction

https://www.youtube.com/watch?v=9NYs3Y-IjGw
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❑ How to Measure Viscosity

❑ A viscometer (also called viscosimeter) is an instrument used to measure the 
viscosity of a fluid. 

❑ For liquids with viscosities which vary with flow conditions, an instrument called 
a rheometer is used. Thus, a rheometer can be considered as a special type of 
viscometer.
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS

❑ Effects of temperature

• The viscosity of liquids decreases with increase the  temperature.

• The viscosity of gases increases with the increase the temperature.
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• Viscosity - shear relationship

• For Newtonian fluids, shear 
stress linearly vary with the 
shear rate as shown in Figure. 
Viscosity is constant for this 
kind of fluid.

τ = η (u/h)

• Non-Newtonian fluid doesn’t 
follow the linear relation 
between viscosity and shear 
rate.

❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS

• There is no friction in inviscid flow.
Fluid element next to a surface can
freely move along the surface.

• In viscous flow there is friction between 
fluid elements and between fluid and 
surface.

• In viscous flow fluid element next to the 
surface moves with the surface (doesn’t
move if the surface is stationary). • Understanding Viscosity and Viscous Force

• https://www.youtube.com/watch?v=UVcyea3ZH54&t=76s
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ Navier-Stokes Equation:
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❑ The Navier-Stokes Equations
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS

▪ The viscosity of liquids 
can be measured.
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS
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❑ INVISCID FLOWS VS. VISCOUS FLOWS

Understanding Viscosity – 10 minutes lecture
• https://www.youtube.com/watch?v=VvDJyhYSJv8&t=244s

https://www.youtube.com/watch?v=VvDJyhYSJv8&t=244s
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