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Note: Q No-1 is compulsory. Attempt one question from each Section. All questions of Sections A, B, C and D carry equal marks. 
Q1   Write short notes on – 
i. Minor losses in pipe flow
ii. Uniform flow in open channels
iii. Specific energy in open channels
iv. Lift and Drag on flat plate
v. Francis Turbines  Vs  Kaplan Turbines
vi. Priming of Pumps
vii. Air vessels in Reciprocating Pumps
viii. Net Positive Suction Head
ix. Cavitation in Centrifugal Pumps 
x. Centrifugal Pumps  Vs  Reciprocating Pumps					(10*2 = 20)
                                         SECTION – ‘A’
 Q2
(a) Derive Darcy – Weisbach  equation for frictional head loss in a circular pipe.
                   hf  =  4fLV2/ 2gD								(10)
(b) A main pipe divides into two parallel pipes which again forms one pipe. The length and  diameter of  1st  parallel pipe are 1500 m and 1.0 respectively while the length and diameter of 2nd parallel pipe are 1500 m and 0.6 m . Find the rate of flow in each parallel pipe if the total flow in the main is 2.0 m3/s. The coefficient of friction for each parallel pipe is same and equal to 0.006. 										(10)
Q3
(a) Show that velocity distribution for Turbulent flow in rough pipes is given
                  u/u* = 5.75 log10  u* y/k + 8.5
k= height of roughness
u* = shear velocity
u   =velocity at any distance y from wall						(10)
(b) Explain hydrodynamically smooth and rough boundaries.				(10)

                                      SECTION ‘ B’ 
Q4	 For a gradually varied flow in open channel, show that the variation of the water depth along the bottom of channel is given by:
             dh/dx = (ib – ie)/[1 – (Fe)2]
            where    ib = slope of channel bed
                           ie  = slope of the energy line
                          Fe  =Froude’s Number
            Also list the various assumptions made.						(20)
Q5	Prove that for the most economical Trapezoidal channel, half of the top width must be equal to one of the top width must be equal to one of the sloping sides of the channel. Hence, show that hydraulic mean depth must be equal to half the depth of flow.				(20)
				SECTION ‘C’ 
Q6	A jet plane which weighs 29430 N having a wing area of 20 m2 files at a velocity of 250 Km/hr. When the engine delivers 7357.5 KW, 65% of the power is used to overcome the drag resistance of the wing. Calculate the coefficient of lift and coefficient of drag for the wing . Take density of air equal to 1.21 kg/m3.									(20)
Q7	(a)  Explain classification of Turbines according to main flow direction of water and water flowing through the turbine runners and explain the working principle of Francis Turbine. (10)
b) What is the function of draft tube in reaction turbine? Explain Draft tube theory as applicable to Reaction turbines.							(10)	
	
                                          		 SECTION ‘D’
Q8	(a) A centrifugal pump has following characteristics :   Outer diameter of impellor = 800 mm, width of impellor at outlet = 100 mm; angle of impellor varies at outlet = 40°.The impellor runs at 550 r.p.m and delivers 0.98 cubic meters of water per second under an effective head of 35 m. A 500 KW motor is used to drive the pump. Determine the manometric, mechanical and overall efficiencies of the pump. Assume water enters the impellor vanes radially at inlet 
(10)    
(b) Explain and draw various characteristics curves of Centrifugal pumps			(10)                       										 
Q9 	A single acting reciprocating pump has a plunger of 80 mm diameter and a stroke of length 150 mm. It takes its supply of water from a sump 3 m below the pump through a pipe of 4.5 m long and 30 mm dia. It delivers water to a tank 12 m above the pump through a pipe 25 mm diameter and 15 m long. If separation occurs at 78.48 KN/m2 below atmospheric pressure, find the maximum speed at which the pump may be operated without separation, assume plunger to have simple harmonic motion.							(20)
