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UNIT III - DIMENSIONAL ANALYSIS  
PART – A 

  
1. What are the methods of dimensional analysis 

There are two methods of dimensional analysis. 
They are, a. Rayleigh - Retz method  
b. Buckingham's theotem method. 

Nowadays Buckingham's theorem method is only used. 

 

2. Describe the Rayleigh's method for dimensional analysis.  
Rayleigh's method is used for determining the expression for a variable which 

depends upon maximum three or four variables only. If the number of independent variables 

becomes more than four, then it is very difficult to find the expression for dependent variable. 

 

3. What do you mean by dimensionless number  
Dimensionless numbers are those numbers which are obtained by dividing the 

inertia force by viscous force or gravity force or pressure force or surface tension or elastic 
force. As this is a ratio of one force to other force, it will be a dimensionless number. 

 

4. Name the different forces present in fluid flow 

Inertia force  
Viscous force 
Surface tension 

force Gravity 

force 
 

5. State Buckingham’s Π theorem  
It states that if there are ‘n’ variables in a dimensionally homogeneous equation 

and if these variables contain ‘m’ fundamental dimensions (M,L,T), then they are 

grouped into (n-m), dimensionless independent Π-terms. 
 

6. State the limitations of dimensional analysis.  
1. Dimensional analysis does not give any due regarding the selection of 
variables.  
2. The complete information is not provided by dimensional analysis.  
3.The values of coefficient and the nature of function can be obtained 
only by experiments or from mathematical analysis. 

 

7. Define Similitude  
Similitude is defined as the complete similarity between the model and 
prototype. 

 

8. State Froude’s model law 

Only Gravitational force is more predominant force. The law states ‘The 

Froude’s number is same for both model and prototype’ 

 

9.What are the similarities between model and prototype? 
(i) Geometric Similarity 

(ii) Kinematicc Similarity 

(iii) Dynamic Similarity 
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UNIT –III 

DIMENSIONAL ANALYSIS 

PART-B 
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9. Obtain an expression in non-dimensional form for the pressure gradient in a horizontal pipe of 

circular cross-section. Show how this relates to the familiar expression for frictional head loss. 

[N/D-14]  
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10. Describe briefly the types of forces in moving fluid and the importance of three types of 
 

similarity. [N/D-14] 
 

Forces encountered in flowing fluids include those due to inertia, viscosity, 

pressure, gravity, surface tension and compressibility. These forces can be written 

as follows; Inertia force: m.a V (dV/dt) V 2 L2 
 

Viscous force: A A du/ dy V L  

Pressure force: pA pL2  

Gravity force: mg g L3  

Surface tension force: L  

Compressibility force: Ev A Ev L  
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11. The tip deflection δ of a cantilever beam is a function of tip load W, beam length l, second 
moment of area I and Young’s modulus E. Perform a dimensional analysis of this problem.[A/M-
15] 
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