
Registration No : 
 

Total Number of Pages : 02 B.Tech 
 RCH3C001 

3rd Semester Regular Examination 2019-20 
FLUID FLOW AND FLOW MEASUREMENT 

BRANCH : CHEM, PT 
Max Marks : 100                                    
Time : 3 Hours                   

Q.CODE : HR836 
Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Why the concept of surface tension is not applied to gases.  
 b) Define the term terminal settling velocity.  
 c) What are the limitations of the Bernoulli’s equation?  
 d) Differentiate between Rotational and irrotational flow.  
 e) What precautions should normally be taken to obtain cavitation free flow?  
 f) Write the continuity equation in vector form.  
 g) Explain the terms kinematic viscosity and dynamic viscosity.  
 h) What are the limitations for installing a centrifugal pump above the surface of a sump?  
 i) Define stream function and potential function.  
 j) What precautions are to be taken while starting and closing the pump?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) A flat plate 0.3 m2 in area moves edgewise through oil between large fixed parallel 

planes 10 cm apart. If the velocity of plate is 0.6m/s and the oil has kinematic viscosity 
of 0.45 x 10-4 m2/sec and specific gravity is 0.8. Calculate the drag force when 

I. the plate is 2.5 cm from one of the planes 
II. the plate is equidistant from both the planes 

 

 b) In an inverted U-tube manometer, water is contained in A and rises to a level of 1.8 m 
above it. Carbon tetrachloride (sp. gr. = 1.59) is contained in B. The u-tube is filled with 
compressed air at 300KN/m2 and 30 °C. Barometric pressure is 760 mm Hg. 
Determine 

I. The pressure difference in KN/m2 between A and B if z = 0.45m 
II. The absolute pressure in B in mm of mercury. 

 

 c) A circular gate in a vertical wall has a diameter of 4m. The water surface on the 
upstream side is 8m above the top of the gate and on the downstream side 1m above 
the top of the gate. Find the forces acting on the two sides of the gate and the resultant 
force acting on the gate and its location. 

 

 d) Show that the head loss in the inlet section of a venturimeter is HL = (1-Cd2)Δh, where 
Cd is the coefficient of discharge and  Δh = piezometric head difference between the 
inlet and the throat. 

 

 e) Water flow through a 150 mm diameter orifice inserted in a 300 mm diameter pipe. If 
the pressure gauges fitted upstream and downstream of the orifice plate and have the 
readings 176.58 KN/m2 and 88.29 KN/m2 respectively. Find the discharge if Cd = 0.6. 

 

 f) Water at 15°C is to flow through 500 m of horizontal iron plate at the rate of 120 gpm. 
A head of 10 m is available. What must be the pipe diameter given that the value of 
f=0.0048? 

 

 g) Discuss in detail about Buckingham’s π- theorem.  
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 h)  For the velocity profile u= umax ( I – r/rw) 1/n  compute the kinetic energy correction factor 
and momentum correction factor. What are the values when n = 7? 

 

 i) Explain geometric similarity, kinematic similarity and dynamic similarity.  
 j) Determine the thickness of the boundary layer at the trailing edge of a smooth plate of 

length 4 m and width of 1.5 m when the plate is moving with a velocity of 4 m/s in 
stationary air. Take kinematic viscosity of air as 1.5 × 10–5 m 2 /s. 

 

 k) Derive the Euler's equation in Cartesian Coordinates.   
 l) Describe an orifice meter and find an expression for measuring discharge through a 

pipe with this device. 
 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Derive Bernoulli’s equation for flow through a straight pipe. Explain the significance of 
each term of the equation. 

(16) 

    
Q4  Derive the Navier stokes equation of motion. (16) 

    
Q5  What is fluidization? Explain the term minimum fluidization and derive its expression. (16) 

    
Q6  Draw a neat sketch of Reciprocating pump and explain the working principle of single 

acing and double acting Reciprocating pump. 
(16) 
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