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Section-A 

 

Q-1) Attempt all the parts-                                                                                           (5*1 = 05)                                                                 

a) Differentiate between the model and prototype.       

Answer: The model is the small scale replica of the actual structure or machine. The actual structure or 
machine is called Prototype. It is not necessary that the models should he smaller than the prototypes 
(though in most of cases it is), they may be larger than the prototype. The study of models of actual 
machines is called Model analysis. Model analysis is actually an experimental method of finding solutions 
of complex flow problems. Exact analytical solutions are possible only for a limited number 

          

b)  What is the difference between a notch and a weir?     

Answer: A notch is a device used for measuring the rate of flow of a liquid through a small channel or a 
tank. It may be defined as an opening in the side of a tank or a small channel in such a way that the liquid 
surface in the tank or channel is below the top edge of the opening. 

A weir is a concrete or masonary structure, placed in an open channel over which the flow occurs. It is 

generally in the form of vertical wall, with a sharp edge at the top, running all the way across the open 

channel. The notch is of small size while the weir is of a bigger size. The notch is generally made of 

metallic plate while weir is made of concrete or masonary structure 

           

c) Explain the Rotational and Irrotational flow.  

Answer: Rotational flow is that type of flow in which the fluid particles while flowing along stream-

lines, also rotate about their own axis. And if the fluid particles while flowing along stream-lines, do 

not rotate about their own axis then that type of flow is called irrotational flow. 

                  

d) What is dynamic similarity?     

Answer: Dynamic similarity means the similarity of forces between the model and prototype. Thus 

dynamic similarity is said to exist between the model and the prototype if the ratios of the 

corresponding forces acting at the corresponding points are equal. Also the directions of the 

corresponding forces at the corresponding points should be same. 

                                      

e) What do you mean by isotropic turbulence?   

Answer:  When the intensity components in all the directions are equal i.e., 
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 the turbulence is said to be. isotropic..The homogeneity of turbulence implies that intensity components 

are not a function of position in space. 

 

Section-B 

 

Q-2) Attempt any two parts from this section-                                                         (2*5 = 10)       

 

a) Define and distinguish between the following sets:- 

(i) Dynamic Viscosity and Kinematic Viscosity,  

   Answer: 

 Dynamic viscosity (also known as absolute viscosity) is the measurement of the fluid’s internal 

resistance to flow while kinematic viscosity refers to the ratio of dynamic viscosity to density. Based 

on the expression above, two fluids with the same dynamic viscosities can have very different 

kinematic viscosities depending on density and vice versa. As a result, grasping the physical 

meaning of these two material properties may not always be so easy. The internal resistance of a 

fluid to flow (dynamic viscosity) implies that there is a force involved in displacing a fluid. That 

force (F) is proportional to:  

1) Shear Rate (SR)  

2) Surface Area (A)  

3) Dynamic Viscosity (η)  

 

Another difference between these two properties is the uniqueness of their units. Dynamic 

viscosity units are well established mPa-s in SI units or the equivalent cP (centipoises) in 

CGS. On the other hand, most common kinematic viscosity units are cm2/s in SI units and 

cSt (centistokes) in CGS 

 

ii) Newtonian Fluids and Non-Newtonian Fluids 

Answer: 

Newtonian Fluid:A real fluid, in which  the shear stress_ is directly proportional to the rate- of shear 

strain  (or velocity gradient), is known as a Newtonian fluid. 

Non-Newtonian Fluid: A real fluid, in which the shear stress is not proportional to the rate of shear 

strain (or velocity gradient), known as a Non-Newtonian fluid. 

b) What are the distorted and undistorted models? Write different scale ratios for distorted 

models.  

Answer: 

Undistorted Models: Undistorted models are those models which are geometrically similar to their 

prototypes or in other words if the scale ratio for the linear dimensions of the model and its prototype is 



same, the model is called undistorted model. The behaviour of the prototype can be easily predicted from 

the results of undistorted model. 

Distorted Models: A model is said to be distorted if it is not geometrically similar to its prototype. For a 

distorted model different scale ratios for the linear dimensions are adopted. For example, in case of rivers, 

harbours, reservoirs etc., two different scale ratios, one for horizontal dimensions and other for vertical 

dimensions are taken. Thus the models of rivers, harbours and reservoirs will become as distorted models. If 

for the river, the horizontal and vertical scale ratios are taken to be same so that the model is undistorted, then 

the depth of water in the model of the river will be very-very small which may not be measured accurately. 

The following are the advantage of distorted models : 

1. The vertical dimensions of the model can be measured accurately. 

2. The cost of the model can be reduced. 

3. Turbulent flow in the model can be maintained. 

Though there are some advantages of the distorted model, yet the results of the distorted model cannot 

be directly transferred to its prototype. But sometimes from the distorted models very useful 

information can be obtained. 

c) Write short notes on:  

(i) Pitot Static Tube 

Answer: 

 It is a device used for measuring the velocity of flow at any point in a pipe or a channel. It is based on the 

principle that if the velocity of flow at a point becomes zero, the pressure there is increased due to the 

conversion of the kinetic energy into pressure energy. In its simplest form, the pitot-tube consists of a glass 

tube, bent at right angles as shown in Fig. 

The lower end, which is bent through 90° is directed in the upstream direction as shown in Fig. 6.13. 

The liquid rises up in the tube due to the conversion of kinetic energy into pressure energy. The velocity is 

determined by measuring the rise of liquid in the tube. 

 

 

 

 

(ii) Venturimeter 

Solution: 

A venturimeter is a device used for measuring the rate of a flow of a fluid flowing through a 

pipe. It consists of three parts : 

(i) A short converging part, (ii) Throat, and (iii) Diverging part. It is based on the Principle of Bernoulli's 

equation. 



 
 

The discharge is calculated by the formula:  

 

 

 

d) Write and explain Prandtl mixing length theory. Find an expression for shear stress suggested 

by prandtl. 

Answer: 

According to Prandtl, the mixing length L , is that distance between two layers in the transverse direction such that the 

lumps of fluid particles from one layer could reach the other layer and the particles are mixed in the other layer in such a 

way that the momentum of the particles in the direction of x is same. He also assumed that the velocity fluctuation in the x-

direction is related to the mixing length L as 

 

  

 

 

 

Thus the total shear stress at any point in turbulent flow is the sum of shear stress due to viscous shear and 

turbulent shear and can be written as 

 

 

  

                   



Section- C 

 

Q-3. Attempt any one part of the following                                                                (1*5 = 5) 

 

a) Find the discharge through a trapezoidal notch which is 50 c.m. wide at the top and 10 

c.m. at the bottom and is 30 c.m. in height. The head of water on the notch is 25 c.m. 

Assume Cd = 0.6 for both the portions (i.e. Rectangular and Triangular). 

Solution: 

 

b) Water is to be supplied to the inhabitants of a college campus through a supply main.                

The following data is given: 

Distance of the reservoir from the campus= 3000 m 

Volume flow rate of fluid=0.0125 m
3
/s 

Loss of head due to friction=18 m 

Coefficient of friction for the pipe, 𝒇 = 𝟎. 𝟎𝟎𝟕 

 

Solution: 

 



 
 

 

Q-4. Attempt any one  part of the following                                                               (1*5 = 5) 

 

a) The frictional torque (T) of a disc of diameter (D) rotating at a speed (N) in a fluid of 

viscosity (μ) and density (ρ) in a turbulent flow is given by, 𝑻 = 𝑫𝟓. 𝑵𝟐. 𝛒. ø  
µ

𝐃𝟐𝐍𝛒
  . Prove this 

by the method of dimensions. 

 

 

 



 

 

 

 

 

 

b) The stream function for a two-dimensional flow is given by, ψ = 2xy, calculate the velocity at 

the point P (2, 3). Find also the velocity potential function at point P. 

 



 

 

 

 

 

 

 

 

 



Q-5. Attempt any one part of the following                                                               (1*5 = 5) 

            

a) What are the minor losses and major losses in a pipe flow? Derive the chazy’s formula for the 

loss of head due to friction. 

Answer: 

 
 

 



 

 
 

 

b) State and prove Bernoulli’s theorem. Mention the assumptions made. How is it 

modified while applying in real problem? 

 

 

 

 

 

 

 



  

 

  

 

 

 

 

 

 

 



 


