
109

109

109

109

109

109

109

109

 

P
a
g
e
1

 

Registration no:    

 

Total Number of Pages: 02 B.TECH 
 BEME2209  

 

4th  Semester Regular / Back Examination 2015-16 

FLUID MECHANICS AND MACHINES 

BRANCH(S): AEIE, EIE, ELECTRICAL, IEE 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: W395 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Find  the  pressure inside  a  water  drop  2  mm  in  diameter  if  the  atmospheric 
pressure is 101.3 KN/m2 and surface tension of water is 0.07 N/m. 

 

 b) The  top  of  a  mountain  is  1000  m  above  the  sea  level.  The  barometric 
pressure at sea level is 760 mm of  mercury. Assuming a uniform density of 
1.20 kg/m3 for air. Find the pressure at the top of the mountain. 

 

 c) Define  Mach  number.  Define  its  importance  with  respect  to  fluid 
compressibility. 

 

 d) An ice berg floats in an ocean so that one-seventh of its volume is above the 
surface. Find the specific gravity of the iceberg with respect to ocean water. 

 

 e) Name the force involved in a fluid flow.  
 f) Differentiate between a notch and orifice.  
 g) Why is the jet deflected by the buckets between 160° to 165⁰ instead of 180°.  

 h) Differentiate between runaway speed and synchronous speed of a hydraulic 
turbine. 

 

 i) When the centrifugal pumps are connected in series and when in parallel.  
 j) Define Indicator diagram. Draw the diagram  after consideration of the effect 

of the acceleration and friction in suction and delivery pipes. 

 

    
Q2 a) A  Spherical  container  2  m  in  diameter  consists  of  two  hemispheres.  The 

sphere is completely filled with oil of specific gravity 0.70 through a small hole 
at  the  top.  Find  the  minimum  weight  of  the  upper  hemisphere  to  prevent  it 
from lifting? 
 

(5) 

 b) A cylinder of diameter D and height H floats in water with its longitudinal axis 
vertical. The cylinder is made of material of specific gravity 0.75. Find the H/D 
ratio for which the cylinder floats stably. 

(5) 

    
Q3 a) In 2-D incompressible flow, the fluid velocity components are given by u = x - 

4y and v = -y - 4x.Show that velocity potential exists and find its form as well 
as stream function. 
 

(5) 

 b) A  semi-circular  plate  1.25  m  in  diameter  is  placed  vertically  in  a  liquid  of 
specific weight 10 KN/m3 with its diameter on the free liquid surface. Find the 
total pressure on the plate and the depth of centre of pressure. 

(5) 
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Q4  The diameter and stroke length of a single acting reciprocating pump are 12 
cm and 20 cm respectively. The lengths of suction and delivery pipes are 8 m 
and 25 m respectively and their diameters are 7.5 cm. If the pump is running 
at 40 rpm and suction and delivery heads are 4 m and 14 m respectively, find 
the  pressure  head  in  the  cylinder  at  the  beginning,  middle  and  end  of  the 
suction and delivery stroke. Also find the power required to drive the pump, if 
water is flowing through the pump. Take f = 0.009 for both pipes. 

(10) 

    
Q5 a) A venturimeter is used for measurement of discharge of water in a horizontal 

pipe line. If the ratio inlet diameter to throat diameter is 2:1, inlet diameter is 
300 mm, the difference of pressure head between inlet and throat is 3 m of 
water and loss of head between inlet and throat is one - eighth of the throat 
velocity head. Calculate the discharge in pipe. 

(5) 

 b) In a Pelton wheel the jet is deflected by 170°. The initial jet velocity is 96 m/s 
and the peripheral velocity of wheel is 44 m/s. Calculate the kinetic energy of 
the jet leaving the bucket and the direction of the absolute velocity at the exit 
from the bucket. 

(5) 

    
Q6 a) Define  specific  speed  of  a  turbine?  Derive  an  expression  for  the  specific 

speed. 
(4) 

 b) An inward flow reaction turbine developing 300 KW of power has to operate 
at  a  head  of  21.75  m  at  a  speed  of  220  rpm.  The  hydraulic  and  overall 
efficiencies are 82% and 75% respectively. The velocity of flow through the 
runner is constant at 3.5 m/s. The external diameter is two times the internal 
diameter.  The  width  of  the  wheel  at  inlet  is  one  tenth  of  the  inlet  diameter. 
Determine  the  diameter  of  the  turbine,  the  runner  vane  angles,  the  guide 
blade  angle  and  the  width  of  the  wheel  at  inlet.  Assume  that  5%  of  the 
circumferential  area  of the  runner is  blocked  by  the  thickness  of  the  blades 
and that the discharge at outlet is entirely radial. 

(6) 

    
Q7 a) A  centrifugal  pump  with  1.2  m  diameter  runs  at  200  rpm  and  pumps  1880 

liters/s, the average lift being 6 m. The angle which the vanes  make at exit 

with  the  tangent  to  the  impeller  is  26⁰  and  the  radial  velocity  of  flow  is  2.5 

m/s.  Determine  the  manometric  efficiency  and  the  least  speed  to  start 
pumping against a head of 6 m, the inner diameter of the impeller being 0.6 
m. 

(5) 

 b) Derive an expression for the discharge over a triangular weir. (5) 
    

Q8  Write short notes on any two: (5 x 2) 
 a) Piezometer Vs Manometer    
 b) Types of Motion of Fluid Elements  
 c) Hydraulic Accumulator  
 d) Current Meter  
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