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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20
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	BCLL
	CO(s)
	Marks

	1
	Explain head losses in open channel flow due to friction.
	L2
	CO1
	[2M]

	2
	Draw specific energy Vs depth graph and identify the critical section.
	L5
	CO2
	[2M]

	3
	What is a hydraulic jump?
	L2
	CO3
	[2M]

	4
	Explain how a force is experienced by a flat plate hit by a jet normally using momentum principle.
	L5
	CO4
	[2M]

	5
	Explain specific speed of a centrifugal pump.
	L4
	CO5
	[2M]

	6
	Define the net positive suction head with respect to a centrifugal pump.
	L3
	CO6
	[2M]

	7
	A rectangular open channel has a width of 5m and a bed slope of 0.001. For a uniform flow of depth 2m, the velocity is 2m/s. Find the Manning’s roughness coefficient for the channel.
	L5
	CO1
	[2M]

	8
	Write the relation between sequent depths in hydraulic jump.
	L6
	CO3
	[2M]

	9
	What are the essential functions of a draft tube in a reaction turbine.
	L3
	CO5
	[2M]

	10
	Why priming a of centrifugal pump is necessary.
	L5
	CO6
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Variation of water depth (y) in a gradually varied open channel flow is given by the first order differential equation Given initial condition: y(x=0) =0.8m.
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 Find the depth (in m, up to one decimal places) of flow at a downstream section at x=1m from one calculation step of Single step Euler Method.
	L5
	CO1
	[5M]

	
	b)
	Write the difference between open channel and pipe flow.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	What do you understand by critical depth of an open channel? for a rectangular channel what is specific energy at the critical section?
	L4
	CO2
	[5M]

	
	b)
	State and prove the condition under which the trapezoidal section of an open channel will be most economical.
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	What is a specific force curve? Explain in details. 
	L2
	CO3
	[5M]

	
	b)
	State the conditions under which uniform and non-uniform flows are produced.
	L4
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	The hemispherical bowl of mass m is held in equilibrium by the vertical jet of water discharged through a nozzle of diameter d. If the volumetric flow is Q, determine the height ‘h’ at which the bowl is suspended. The specific weight of the water is 9.81kN/m3.
	L4
	CO4
	[5M]

	
	b)
	What are the basic components of turbo machine?
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	At what angles the wicket gates of a Francis turbine be set to extract 8432kW of power from a flow of 30 m3/sec when running at a speed of 200 rpm? The diameter of the runner at inlet is 3 and the breadth of openings at inlet is 0.9 m. The flow can be assumed to leave the runner radially, and the blade angle is obtuse.
	L5
	CO5
	[5M]

	
	b)
	Explain the main characteristics curves of a turbine. 
	L4
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain the working of a single acting reciprocating pump with a sketch.
	L4
	CO6
	[5M]

	
	b)
	Write the working principle of centrifugal pump with their types.
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Give a classification of open channel flows.
	L2
	CO1
	[4M]

	
	b)
	Differentiate between a laminar flow and a turbulent flow.
	L4
	CO2
	[3M]

	
	c)
	Explain why the hydraulic loss in a pipe is influenced by the surface roughness only at higher Reynolds numbers.
	
	CO3
	[3M]

	
	
	
	L4
	
	

	18.
	a)
	Draw velocity triangles with all the details for a radial flow vanes.
	L3
	CO4
	[4M]

	
	b)
	Explain various types of hydro electric power plants.
	L5
	CO5
	[3M]

	
	c)
	The measured water pressure at the inlet and exit portions of the pipe are indicated for the pump. If the flow is 0.1m3/s, determine the power that the pump supplies to the water. Neglect friction losses.
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#5-116. The measured water pressure at the inlet and exit
portions of the pipe are indicated for the pump. If the flow is
0.1 m*/s, determine the power that the pump supplies to the
water. Neglect friction losses.

SOLUTION

Flow:

0= VA 0.1m*/s = V[ m(0.0375 m)?]

V4 =2264m/s
0 = VA 0.1 m’/s = V[ 7(0.025 m)?]
Vg =50.93m/s

Energy Equation. Take the water from A to B to be the control volume. If we set the
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	L5
	CO6
	[3M]
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Regulations:
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