
76- Applications of Bernoulli’s Principle:1 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



77- Applications of Bernoulli’s Principle:2 
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78- Applications of Bernoulli’s Principle:3 
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79- Applications of Bernoulli’s Principle:4 

Drag and Lift:  

 

 

(ref. https://kdusling.github.io/teaching/Applied-Fluids/Notes/DragAndLift ) 

  

https://kdusling.github.io/teaching/Applied-Fluids/Notes/DragAndLift


80- Applications of Bernoulli’s Principle:5 

 

 



 

(ref. 

https://phys.libretexts.org/Bookshelves/Classical_Mechanics/Classical_Mechanics_(Dourmashki

n)/28:_Fluid_Dynamics/28.05:_Worked_Examples-_Bernoullis_Equation ) 

 

https://phys.libretexts.org/Bookshelves/Classical_Mechanics/Classical_Mechanics_(Dourmashkin)/28:_Fluid_Dynamics/28.05:_Worked_Examples-_Bernoullis_Equation
https://phys.libretexts.org/Bookshelves/Classical_Mechanics/Classical_Mechanics_(Dourmashkin)/28:_Fluid_Dynamics/28.05:_Worked_Examples-_Bernoullis_Equation


81- Applications of Bernoulli’s Principle:6 

 

 

 



 

(ref. http://pressbooks-dev.oer.hawaii.edu/collegephysics/chapter/12-1-flow-rate-and-its-relation-to-

velocity/#:~:text=We%20can%20useQ%3DA,the%20other%20variables%20are%20known.&text=The%2

0flow%20rate%20is%20given,2%20for%20a%20cylindrical%20vessel. ) 

  

http://pressbooks-dev.oer.hawaii.edu/collegephysics/chapter/12-1-flow-rate-and-its-relation-to-velocity/#:~:text=We%20can%20useQ%3DA,the%20other%20variables%20are%20known.&text=The%20flow%20rate%20is%20given,2%20for%20a%20cylindrical%20vessel
http://pressbooks-dev.oer.hawaii.edu/collegephysics/chapter/12-1-flow-rate-and-its-relation-to-velocity/#:~:text=We%20can%20useQ%3DA,the%20other%20variables%20are%20known.&text=The%20flow%20rate%20is%20given,2%20for%20a%20cylindrical%20vessel
http://pressbooks-dev.oer.hawaii.edu/collegephysics/chapter/12-1-flow-rate-and-its-relation-to-velocity/#:~:text=We%20can%20useQ%3DA,the%20other%20variables%20are%20known.&text=The%20flow%20rate%20is%20given,2%20for%20a%20cylindrical%20vessel


82- Applications of Bernoulli’s Principle:7 

Poiseuille’s Law 

Poiseuille’s law states that the flow of a fluid depends on different variables such as the radius (𝑅) 

and length of the tube (L), pressure gradient (∆P), and the viscosity of the fluid (𝜈) as per their 

relationship. Poiseuille’s Formula is represented as 

 𝑄 =
 𝛥𝑃𝜋𝑅4 

 8𝜈𝐿
.  

 

(ref. https://collegedunia.com/exams/poiseuille-law-formula-derivation-solved-examples-physics-

articleid-4802 ) 

  

https://collegedunia.com/exams/fluid-flow-definition-types-and-sample-questions-physics-articleid-2364
https://collegedunia.com/exams/viscosity-definition-types-examples-formulas-sample-questions-chemistry-articleid-549
https://collegedunia.com/exams/poiseuille-law-formula-derivation-solved-examples-physics-articleid-4802
https://collegedunia.com/exams/poiseuille-law-formula-derivation-solved-examples-physics-articleid-4802


83- Newton’s Law of Motion: 1 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



84- Newton’s Law of Motion: 2 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



85- Newton’s Law of Motion: 3 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



86- Forces Acting On a Control Volume:1 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



87- Forces Acting On a Control Volume:2 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



88- Forces Acting On a Control Volume:3 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 



89- The Linear Momentum Equations 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



90- Review of Rotational Motion and Angular 

Momentum 

 



 



(ref. ‘Fluid Mechanics’ by & Cimbala)

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



91- The Angular Momentum Equation:1 

 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



92- The Angular Momentum Equation:2 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



93- The Angular Momentum Equation:3 

 



 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



94- Summary 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



95- Dimensional Analysis Background 

 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



96- Dimensional Analysis 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



97- Dimensions and Units 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



98- Dimensional Homogeneity  

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



99- Dimensional Homogeneity (Repetition) 

 

(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



 



100- Nondimensionalisation of Equations:1 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



101- Nondimensionalisation of Equations:2 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



102-  Dimensional Variables 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



103-  

Nondimensional or Dimensional Variables 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



104- Nondimensionalisation of Equations:3 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



105-  

Examples of Nondimensionalisation Equations 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



106- Nondimensionalisation of Equations:4 

Some Dimensionless Parameters 

 

 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



107- Dimensional Analysis and Similarity:1 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



108- Dimensional Analysis and Similarity:2 

 

 



 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



109- Similarity between Model and Pro-Type Car 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



110- Nondimensionalization of Equations 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



111- Buckingham Pi Theorem 

 

 



 

 



 

 



 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



112- Differential Analysis of Fluid Flow: 

Introduction 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



113- Differential Analysis of Fluid Flow: 

Preliminaries 1 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



114- Differential Analysis of Fluid Flow: 

Preliminaries 2 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



115- Differential Analysis of Fluid Flow: 

Preliminaries 3 

 

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



116- Differential Analysis of Fluid Flow: 

Preliminaries 4 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



117- Differential Analysis of Fluid Flow: 

Continuity Equation 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



118- Differential Analysis of Fluid Flow: 

Objectives 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



119- Derivation of Continuity Equation: Using 

the Divergence Theorem 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)  



120- Derivation of The Continuity Equation 

Using an Infinitesimal Control Volume 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



121- Continuity Equation: Derivation Using an 

Infinitesimal Control Volume 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



122- The Continuity Equation: Alternative Form 

of the Continuity Equation 

 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



123- Continuity Equation in Cylindrical 

Coordinates 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



124- Special Cases of the Continuity Equation 

 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



125- Examples of Application of the continuity 

equation  

 
(ref. ‘Fluid Mechanics’ by & Cimbala) 

  



126- Examples of Application of the continuity 

equation: Design of a converging duct  

 

 



 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



127- Examples of Application of the continuity 

equation: Two-Dimensional Flow 

 

 
(ref. ‘Fluid Mechanics’ by & Cimbala)   



128- Examples of Application of the continuity 

equation: Three-Dimensional Flow 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



129- Examples of Application of the continuity 

equation: Three-Dimensional Flow 

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  

  



130- Examples of Application of the continuity 

equation: Incompressible Flow 
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131- The Stream Function in Cartesian 

Coordinates 
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132- The Stream Function 
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133- Stream Function  

 



 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



134- The Stream Function in Cylindrical 

Coordinates 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



135- The Differential Linear Momentum 

Equation- Cauchy’s Equation 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)   



136- Cauchy’s Equation: Derivation Using the 

Divergence Theorem 
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137- The Navier–Stokes Equation 

 



 
 

(ref. ‘Fluid Mechanics’ by & Cimbala)  



138- Navier–Stokes Equation: Newtonian versus 

Non-Newtonian Fluids      

 

 

(ref. ‘Fluid Mechanics’ by & Cimbala)  

  



139- Derivation of the Navier–Stokes Equation 

for Incompressible, Isothermal Flow           
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140- Continuity and Navier–Stokes Equation in 

Cylindrical Coordinates   

      



 

(ref. ‘Fluid Mechanics’ by & Cimbala)  

  



141- Analysis of Fluid Flow Problems      
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142- Boundary Layer 
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143- What is a Boundary Layer? 
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