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Fluid Basics: Introduction 
The main principles of chapter 4 (chapter 7 in the fluid book) are: 

o Review the concepts of dimensions and units. 

o Identify dimensionless groups PI-Theorem. (Buckingham) 

o Discuss the concept of similarity between a model and a prototype.  

• https://www.youtube.com/watch?v=d_WfCwJW0Og 

• https://slideplayer.com/slide/16883552/ 

prototype 
model  

https://www.youtube.com/watch?v=d_WfCwJW0Og
https://slideplayer.com/slide/16883552/
https://slideplayer.com/slide/16883552/
https://slideplayer.com/slide/16883552/
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1- Dimensions and Units 
https://www.slideshare.net/YusriYusup/1-dimensions-and-units 

https://www.youtube.com/watch?v=MLXVIstNQyE 

https://analytics.rowsandall.com/2017/12/02/lets-

discuss-rowing-metrics/ 

https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.slideshare.net/YusriYusup/1-dimensions-and-units
https://www.youtube.com/watch?v=MLXVIstNQyE
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
https://analytics.rowsandall.com/2017/12/02/lets-discuss-rowing-metrics/
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2- Buckingham π- Theorem or PI Theorem 

There are several methods to learn how to generate the non-dimensional parameters, 

that have been developed for this purpose, but the most popular (and simplest) method 

is the method of repeating variables or PI-Theorem, popularized by Edgar 

Buckingham (1867–1940). 

 As a simple example, consider a ball falling in a vacuum as discussed in Section 7–23. 

 Basic Dimensions of Common Parameters that are used in π- Theorem  

https://www.ecourses.ou.edu/cgi-

bin/eBook.cgi?doc=&topic=fl&chap_s

ec=06.1&page=theory 

https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
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2- π- Theorem or PI Theorem: Solution Procedure steps 

https://www.engineeringenotes.com/fluids/dimensional-

analysis/dimensional-analysis-of-a-fluid-methods-

equations-buckingham-pi-theorem-and-table/47411 

Example:  

https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
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https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
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https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
https://www.engineeringenotes.com/fluids/dimensional-analysis/dimensional-analysis-of-a-fluid-methods-equations-buckingham-pi-theorem-and-table/47411
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2- π- Theorem or PI Theorem: Solution Procedure steps 

https://en.wikipedia.org/wiki/Buckingham_%CF%80_theorem 

Example:  

https://en.wikipedia.org/wiki/Buckingham_%CF%80_theorem
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Nondimensional Parameters 

Note: Just for briefing, you can See table 7–5 in the fluid mechanics book (pp.287-288) 

that shows some nondimensional parameters. 

 https://www.slideserve.com/joy/dimensional-analysis-and-similitude 

 https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude 

https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideserve.com/joy/dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
https://www.slideshare.net/ADDISUDAGNEZEGEYE/fluid-mechanics-chapter-5-dimensional-analysis-and-similitude
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2- π- Theorem or PI Theorem: Explanatory question 

The elevation z of the ball must be a function of time t, 

initial vertical speed w0, initial elevation z0, and 

gravitational constant g (Fig. 7–23). 

Fig. 7–23 

n=5 & m =2 :        πs= n-m=5-2=3   

Solution:  
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2- π- Theorem or PI Theorem: Explanatory question 
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2- π- Theorem or PI Theorem: Explanatory question 

Example: Flow in a Circular Pipe For a better illustration of the use of dimensional  

analysis, take fluid flow in a circular pipe. 

n=7 & m =3 :        πs= n-m=7-3=4   

https://www.ecourses.ou.edu/cgi-

bin/eBook.cgi?doc=&topic=fl&chap_sec=

06.1&page=theory 

Solution:  

https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
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2- π- Theorem or PI Theorem: Explanatory question 

https://www.ecourses.ou.edu/cgi-

bin/eBook.cgi?doc=&topic=fl&chap_sec=0

6.1&page=theory 

https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
https://www.ecourses.ou.edu/cgi-bin/eBook.cgi?doc=&topic=fl&chap_sec=06.1&page=theory
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Example1: Primary Dimensions of Surface Tension 

An engineer is studying how some insects are able to walk on water (Fig.7–2). A fluid 

property of importance in this problem is surface tension (σs), which has dimensions of 

force per unit length. Write the dimensions of surface tension in terms of primary 

dimensions. 

Examples 

Where: 
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Homeworks: 

HW1: 

https://www.chegg.com/homework-help/questions-and-answers/using-buckingham-pi-theorem-

determine-dimensionless-p-parameters-involved-problem-determin-q23654965 

https://www.chegg.com/homework-help/questions-and-answers/using-buckingham-pi-theorem-determine-dimensionless-p-parameters-involved-problem-determin-q23654965
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https://www.chegg.com/homework-help/questions-and-answers/using-buckingham-pi-theorem-determine-dimensionless-p-parameters-involved-problem-determin-q23654965
https://www.chegg.com/homework-help/questions-and-answers/using-buckingham-pi-theorem-determine-dimensionless-p-parameters-involved-problem-determin-q23654965
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Note:  

 Solve all five Homeworks and sending 

me the answering next week on Sunday 

21March 2024. 

 Read examples 7-7 & 7-8 in the fluid 

mechanics book (pp.290-293) 

I hope everything is clear for all students 

Good luck  


