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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
AE18303 – FLUID MECHANICS AND HYDRAULIC MACHINES 

(Automobile Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. What are compressible and incompressible fluids? 1 R 
2. Write down the effect of temperature on viscosity of liquids. 1 U 
3. Write down Hagen – Poiseulle equation. 2 R 
4. Differentiate between laminar and turbulent flow. 2 U 
5. State Buckingham’s π theorem. 3 R 
6. Write the expression for Mach number and state its application. 3 U 
7. List the components of a Centrifugal pump. 4 R 
8. What is total head of a pump?  4 R 
9. How do you classify turbines based on flow direction? 5 U 
10. What is the function of a draft tube? 5 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Two large plane surfaces are 2.8 cm apart. The space between the 
surfaces is filled with glycerine. What force is required to drag a very 
thin plate of surface area 0.5 square metre between the two large 
plane surfaces at a speed of 0.8 m/s, if: the thin plate is in the middle 
of the two plane surfaces, and (ii) the thin plate is at a distance of 0.8 
cm from one of the plane surfaces? Take the dynamic viscosity of 
glycerine  =  8.10 x 10-1 Ns/ 2. 

(16) 1 AN 

(OR) 
 (b) Derive the Bernoulli's equation with the basic assumptions. (16) 1 AN 
 
12. (a) With neat sketches explain the various minor losses in the pipe flow. (16) 2 R 

(OR) 
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 (b) The difference in water surface levels in two tanks, which are 
connected by three pipes in series of lengths 300 m, 170 m and 210 
m and of diameters 300 mm, 200 mm and 400 mm respectively, is 
12 m. Determine the rate of flow of water if co-efficient of friction  
is 0.005, 0.0052 and 0.0048 respectively, considering : (i) minor 
losses and (ii) neglecting minor losses. 

(16) 2 AN 

 
13. (a) Using Buckingham π method of dimensional analysis obtain an 

expression for the drag force R on a partially submerged body 
moving with a relative velocity V in a fluid; the other variables being 
the linear dimension L, height of surface roughness K, fluid density 
ρ and the gravitational acceleration g. 

(16) 3 AN 

(OR) 
 (b) What is similitude? Explain the various types of similarities between 

model and prototype. (16) 3 U 
 
14. (a) The internal and external diameter of an impeller of a centrifugal 

pump which is running at 1200 rpm are 300 mm and 600 mm. The 
discharge through the pump is 0.05 m3/s and the velocity of the flow 
is constant and equal to 2.5 m/s. The diameters of the suction and 
delivery pipes are 150 mm and 100 mm respectively and suction and 
delivery heads are 6 m (abs) and 30 m(abs) of water. If the outlet 
vane angle is 45° and power required to drive the pump is 17 kW 
determine: (i)Vane angle of the impeller at inlet, (ii)Overall 
efficiency of the pump, (iii)Manometric efficiency of the pump.   

(16) 4 AN 

(OR) 
 (b) Differentiate Reciprocating pump and Rotary pump. Explain with 

neat sketch the working principle of Gear and Vane pumps. (16) 4 AP 
 
15. (a) A Pelton wheel has a mean bucket speed of 35 m/s with a jet of water 

flowing at the rate of 1 m3/s under a head of 270 m. The buckets 
deflect the jet through an angle of 170⁰. Calculate the power 
delivered to the runner and the hydraulic efficiency of the turbine. 
Assume co-efficient of velocity as 0.98. 

(16) 5 AN 

(OR) 
 (b) A Kaplan turbine runner is to be designed to develop 7357.5 kW SP. 

The net available head is 10 m. Assume that the speed ratio is 1.8 
and flow ratio is 0.6. If the overall efficiency is 70% and diameter of 
the boss is 0.4 times the diameter of the runner, find the diameter of 
the runner , its speed and specific speed. 

(16) 5 AN 

 


