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B.E./B.TECH Degree Examination, December2020 
Third Semester  

MR18301-MARINE HYDRAULICS AND FLUID MACHINERY 
(Regulation 2018) 

Time: Three hours                                                                                            Maximum: 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks)  
1. A bourdon tube pressure gauge is used for measuring __________ pressures. 

a) Low b) High c) Very high d) None of the above 
2. High velocity flow in a conduct of large size is known as  

a) Laminar flow b) Turbulent flow c) either of the above d) None of the above 
3. On account of which of the following, boundary layer exists? 

a) Surface Tension b) Gravitational effect c) Viscosity of fluid d) None of the above 
4. A Kaplan turbine is 

a) An inward flow impulse turbine b) Low head axial flow turbine  
c) High head axial flow turbine      d) High head mixed flow turbine 

5. How does the temperature affect the viscosity of gas molecules? 
6. Explain the role of friction in transferring the fluid through pipe. 
7. How does the cavitation affect the pump performance? 
8. State the purpose of calculating efficiency of a hydraulic turbine. 

PART B - (4 X16 = 64 marks)  
09. (a) (i) A differential manometer is connected at the two points A and B as shown 

in figure. At B air pressure is 7.848 N/cm2(abs), Find the absolute pressure 
at A. 

 

(12) 

  (ii) An oil of sp. gr. is 0.8 under a pressure of 137.2 kN/m2 
(i) What is the pressure head expressed in meter of water?  
(ii) What is the pressure head expressed in meter of oil? 

(4) 

(OR) 
 (b) (i) How does the Meta centric height affect the stability of the ship? (6) 
  (ii) A solid cylinder of 15 cm diameter and 60 cm long, consists of two parts 

made of different materials. The first part at the base is 1.20 cm long and of 
specific gravity = 5.0. The other parts of the cylinder is made of the 
material having specific gravity 0.6. State, if it can float vertically in water. 

(10) 
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10. (a) (i) With an example differentiate the following  
1.rotation and irrotational flow 
2.Steady and unsteady flow  

(4) 

  (ii) Water flows through a pipe AB 1.7 m diameter at 3m/s and then passes 
through a pipe BC 2m diameter. At C, the pipe branches. Branch CD is 1m 
in diameter and carries one third of the flow in AB. The flow velocity in 
branch CE is 2.8 m/s. Find the volume rate of flow in AB, the velocity in 
BC, the velocity in CD and the diameter of CE.  

(12) 

(OR) 
 (b) (i) State the Bernoulli’s equation and state its application in practice. (6) 
  (ii) The water is flowing through a taper pipe of length 50 m having diameters 

40 cm at the upper end and 20 cm at the lower end, at the rate of 60 liters 
/s. The pipe has a slope of 1 in 40. Find the pressure at the 
lower end if the pressure at the higher level is 24.525 N/cm2. 

(10) 

 
11. (a) (i) Explain the Reynolds experiment and What are the important conclusions 

resulting from Reynolds’ experiment? 
(8) 

  (ii) A viscous flow is taking place in a pipe of diameter 100 mm. The 
maximum velocity is 2 m/s. Find the mean velocity and the radius at which 
this occurs. Also calculate the velocity at 30 mm from the wall of the pipe. 

(8) 

(OR) 
 (b) 

 
A difference in water surface levels in two tanks, which are connected by 
three pipes in series of Lengths 450m,255m and 315m and of diameters 
300mm,200mm and 400mm respectively ,is 18m. Determine  the rate of 
flow of water if co-efficient of friction are 0.0075,0.0078 &0.0072 
respectively Considering 1.including minor loss,2.neglecting minor loss 

(16) 

 
12. (a) (i) For the mass flow purpose what kind pump is employed on board ship? 

Explain it with the relevant drawing.  
(8) 

  (ii) How does the vibration and noise affect the efficiency of the centrifugal 
pump? 

(8) 

(OR) 
 (b) (i) A Pelton wheel is to be designed for the following specifications. Shaft 

Power= 735.75 kW, Head= 200 m, Speed = 800 r.p.m., η0 = 0.86 and jet 
diameter is not to exceed one-tenth the wheel diameter. Determine:  
(i) Wheel diameter, (ii) The number of jets required, and (iii) Diameter of 
the jet. Take Cv, = 0.98 and Cu = 0.45. 
 

(10) 

  (ii) Select the best suited hydraulic turbine for low head and draw its velocity 
triangle with neat sketch. 

(6) 


