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4th Semester Regular Examination 2016-17 

ADVANCED FLUID MECHANICS 
BRANCH: Mineral  

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z991 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a)  Shear stress in static fluid is  
 

i)   always zero    
ii)   always maximum 
iii)   between zero to maximum 
iv)   unpredictable 

 

 b) Boundary layer thickness is the distance from the boundary to the point 
where velocity of the fluid is equal to ---------% of ------------ velocity. 

 

 c) Which of the following number is applicable in open hydraulic structure 

such as spillways, where gravitational force is predominant?  

i. Reynold's Number 
ii. Euler's Number   
iii. Weber's Number   
iv. Froude's Number 

 

 d) The mean velocity of the specific slurry in a particular conduit, above 
which the solids phase remains in suspension, and below which solid-
liquid separation occurs is --------------. 

 

 e) What is the correct formula for loss at the exit of a pipe? 
 

i)  h1 = 0.5 (V2 / 2g)  
ii)   h1 = (V

2
 / 2g)   

iii)   h1 = (2 V2 / g)   
iv)   h1 = (4 V

2
 / g)  

 

 

 f) When the net force acting on a fluid is the sum of only gravity force, 
pressure force and viscous force, the equation is called as  

i. Reynold's equation of motion  
ii.  Navier-stockes equation of motion 
iii. Euler's equation of motion 
iv.  None of the above 
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 g) The flow in pipe is laminar if 
a.  Reynold Number is equal to 2500 
b.  Reynold Number is equal to 4000 
c.  Reynold Number is more than 2500 
d.  Reynold Number is less than 2500 

 

 

 h)  A condition which exists in a moving stream of slurry when solids settle 
in  the  bottom  of  the  stream  in  random  agglomerations  which  build  up 
and wash away with irregular frequency is ------------------------. 

 

 i) Coefficient of friction for laminar flow is given as 
Where,Re = Reynold's number  
i. (Re / 32)  ii. (32 / Re)   iii. (Re / 16)  iv. (16 / Re) 

 

 j)  The friction factor in fluid flowing through pipe depends upon  
i) Reynold's number    ii) relative roughness of pipe surface 
iii)  both a. and b.         iv) none of the above 
 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Determine  the  mass  density,  specific  volume  and  specific  weight  of  a 
liquid whose specific gravity is 0.75. 

 

 b) Differentiate between dispersion viscosity and local viscosity.  
 c) State  the  difference  between  Newtonian  Fluid  and  Non  Newtonian 

Fluid. 
 

 d) What is homogeneous flow and heterogeneous flow?  
 e) What is Darcy weisbach equation?  

 f) Explain the characteristics of Laminar and Turbulent Boundary Layer.  
 g) What is maximum packing fraction?  
 h) What is square root law?  
 i) Write down the main parts of Centrifugal pump.   
 j) What are the minor losses incorporated with slurry flow?  
    
  Part – B (Answer any four questions)  

Q3 a) What is Fluid? How are Fluids classified? (10) 
 b) A  pipe  200m  long  slopes  down  at  1  in  100  and  tapers  from  600mm 

diameter  at  the  higher  end  to 300  mm  diameter  at  the  lower  end  and 
carries 100 lit/s of liquid  (specific gravity 0.8). If the pressure gauge at 
the higher ends reads 60 KN/m

2 
.Neglect all the losses 

 Determine 
 i)  velocities at the two ends 
 ii) pressure at the lower ends 

(5) 

    
Q4 a) Discuss  the  movement  of  a  round  spherical  solid  particle  in  fluid  and 

suspension medium. 
(10) 

 b) Write the rheological properties of slurry and its applications. (5) 
    

Q5 a) Write short notes on: 
i)  Factors affecting transport efficiency 
ii)  Recycling of process water 
 

(10) 

 b) Write a short note on Moody’s chart with its applicability limitations. (5) 
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Q6 a) Slurry is being pumped at a rate of 100 m3/hour to a distance of 200 m 

through a pipeline of diameter 200 mm. Calculate the power required to 
pump the slurry with an efficiency of 85%.  
Kinematic viscocity = 1.3 x 10

-4
 m

2
/sec 

Slurry density = 1400 kg/m3 

(10) 

 b) Calculate the amount of solid(S) needed to add to 1L of water to make 

a liquid of S.G. 2.8.What is the maximum media S.G. that can be used 

with this solid? 

Density of solid(S) = 7000 kg/m
3

 

Assume that the viscosity limit of the medium occurs at a volume  
% solids of 35%. 

(5) 

    
Q7 a) Write the working principle of dredge pump with figure, advantages and 

limitations. 
(10) 

 b) Write the advantages and disadvantages of centrifugal pump. (5) 
    

Q8 a) The  water  is  flowing  through  a  pipeline  having  diameter  200 mm  and 
100 mm at section 1 and 2 respectively. The rate of flow through pipe is 
75  m3/hour.  The  section  1  is  6m  above  datum  and  section  2  is  4m 
above datum. If the pressure at section 1 is 5 N/m2, find the intensity of 
pressure at section 2.  

(10) 

 b) Write the characteristics of heavy, medium and light slurry. (5) 
    

Q9 a) Water flows through a 25 cm diameter riveted steel pipe of length 450 

meter and  roughness  = 3.2 mm. The head  loss is known to be 7.30 
meter. Find the volumetric flow rate of water in the pipe.  
Kinematic viscosity of water = 1.16 x 10

-6
 m

2
/s 

Use Colebrook Equation to determine friction factor. 

(10) 

 b) Describe the methods used to avoid the deposits in slurry pipelines. (5) 
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