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1.a) 
Give complete classification of the different types of open channel flow.

b) 
Water flows uniformly at a depth of 1.2 meters in a rectangular canal 3 metres wide laid on a slope of 1 metre per 1000 metres. What is the mean shear stress on the sides and bottom of the canal? Based on the Reynolds and Froude numbers, determine the type of flow in the canal. Take Chezy C as 70 and  ν = 10-6 m2/ S.

2.a)  
What is specific energy curve? Explain it in detail along with a neat sketch.

b) 
A rectangular channel of width 4 m carries a discharge of 10 m3/S. Plot the specific energy diagram and use it to find the critical depth and alternate depth to a depth of 0.7 m. What is the specific energy for this depth Assume α = 1.09. Use the following depths of flow for computations and drawing the graph: 0.6, 0.7, 0.8, 1.1 and 1.4 m

3.
Obtain an expression for the depth after the hydraulic jump and the loss of head 



due to the jump.  Write the assumptions made.

4.
The resisting torque T against the motion of a shaft in a lubricated bearing depends on the viscosity (, the rotational speed N the diameter D and the bearing pressure intensity p. Show that    T = 
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5.
A jet of water having a velocity of 20m/sec strikes a curved vane, which is moving 
with a velocity of 10m/sec. The jet makes an angle of 200 with the direction of motion 
of vane at inlet and leaves at an angle of 1300 to the direction of motion of the vane at 
outlet. Calculate

a) Vane angles, so that the water enters and leaves the vane without shock


b) Work done per second per unit weight of water striking the vane.
    

6.
Design a Pelton wheel for the following data.

(i) Gross head available = 170m 

(ii) Losses in penstock  = 10% of gross head 

(iii) Power to be developed = 600 kw.

(iv) Speed of the wheel = 360rpm

(v) Overall efficiency = 86%


Assume any missing data suitably 
















(Contd..2)

Code No:310101



-2-



Set No:1

7.a)
A hydraulic turbine develops 120 KW  under a head of 10 m at a speed of 90 rpm 
and gives an efficiency of 92%. Find the water consumption and the specific speed.
If a model of scale 1: 30 is constructed to operate under a head of 8m what must be 
its speed, power and water consumption to run under the conditions similar 

to prototype.









   

  b)
What are the constant head characteristic curves of a turbine? What is the use to 
develop them?












8.a)
Define a centrifugal pump. Explain the working of a single stage centrifugal pump.

   b)
The water is to be pumped out of a deep well under a total head of 90m. A number of identical pumps of design speed 1000 rpm and specific speed 900 rpm with a rated capacity of 150 lps are available. How many pumps will be required and how should they be connected ?
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1.a) 
Differentiate between 

(i)  Uniform and non uniform flow
(ii) Steady and unsteady flow

(iii)Laminar and Turbulent flow (iv) Sub critical and Super critical flow in a open channel.

  b) 
A rough timber flume (n = 0. 012) in the form of an equilateral triangle (apex down) of 1.2 metres sides is laid on slope of 0.01. Calculate the uniform flow rate, which occurs at a depth of 90 cm.


2.a) 
Derive expressions for critical depth, critical velocity. Also derive condition for 
minimum specific energy in terms of critical depth.

   b) 
The discharge of water through a rectangular channel of width 6 m is 18 m3/S    when depth of flow of water is 2 m. Calculate: (i) specific energy of the flowing water (ii) critical depth and critical velocity and (iii) value of minimum specific energy.

3.a)
What is a back water curve. 

   b)
Differentiate between back water curve and draw down curve. 


4.
Prove that the resistance F of a sphere of diameter d moving at a constant speed v 

through a fluid of density ( and dynamic viscosity ( may be expressed as 
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5.a)
Prove that the force exerted by a jet of water on a fixed semi-circular plate in the 
direction of the jet, when the jet strikes at the center of the semi-circular plate is two 
times the force exerted by the jet on the fixed vertical plate.



b)
A jet of water of diameter 50mm strikes a fixed plate in such way that the angle between the plate and the jet is 300. The force exerted in the direction of the jet is 1471.5N. Determine the rate of flow of water.




6. 
A Francis turbine having an overall efficiency of 75% is required to give 200kw 
under a head of 9m when running at 120 rpm. The velocity of periphery of the 
wheel and the velocity of flow at inlet are 3.47
[image: image3.wmf]H

 and 1.15
[image: image4.wmf]H

 respectively. 

If  the hydraulic losses in the turbine are 20% of the available energy, find 

(i) Guide blade angle at inlet 

(ii) Wheel vane angles at the inlet and out let and 


(iii)
Diameter of the wheel at inlet and outlet.   
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7.a)
What do you understand by specific speed of a turbine? What is its use?



   b)
What is the necessity of governing the turbines?





   c)
How do you say that geometrically similar velocity triangles assure kinematic
similarity.












8.a)
What do you understand by the following :

i)  Minimum starting speed of a pump

ii) Priming of pump

iii) Manometric head

iv) Stage of a pump
 

b)
A centrifugal pump has an impeller of 40 cm diameter. The discharge at the outlet is radial. The diameter ratio is 2. Calculate the manometric efficiency of the pump if the total lift is 25 m. Also calculate the blade angle and relative velocity at the inlet.
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1.a)
Derive an expression for the discharge through a channel by Chezy’s formula.

   b) 
Determine the dimensions of the most economical trapezoidal earth lined

    Channel (Manning's n = 0.020) to carry 14 m3 /s at a slope of 4 in 10,000.

2.a) 
Explain the term’s specific energy of a flowing liquid, minimum specific energy, critical depth, critical velocity and alternate depths as applied to non-uniform flow.

b) A river is 30 m wide and has a rectangular shape. At a bridge location the flow width is restricted to 25 m by the piers of the bridge and the river bed is approximately horizontal. Describe the flow, which obtains underneath the bridge with minimum upstream depth when a flood of 450 m3/s flows in the river. Also determine the upstream depth.

3.a)
State the conditions when flow is uniform and when it is non – uniform?  

   b)
What are the conditions favourable for the formation of a hydraulic jump in 


an open channel?

   c)
What are different profiles of non-uniform flow? Briefly explain.


4.
By 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 
[image: image5.wmf]l

, height of surface roughness K, fluid density (, and the gravitational acceleration g.

5.a)
Show that the efficiency of free jet striking normally on a series of flat plates mounted 
on the periphery of a wheel can never exceed 50%.




   b)
A jet of water of diameter 50mm moving with a velocity of 40m/sec, strikes a curved 
fixed symmetrical plate at the center. Find the force exerted by the jet of water in the 
direction of the jet, if the jet is deflected through an angle of 1200 at the outlet of the 
curved plate.









6.
Design a Francis turbine for the following data. 

(i) Gross head available = 80m 

(ii) Losses in the penstocks =15% of gross head 

(iii) Speed = 750 rpm

(iv) Out put power =340 kw

(v) Hydraulic efficiency =94%

(vi) Overall efficiency = 85%

Assume 5% of the circumferential area of the runner is occupied by the thickness of vanes. The velocity of flow remains constant throughout. Assume any missing data suitably. 
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7.a)
What do you understand by unit speed of a turbine? What is its use? Derive the equation for specific speed.








   b)
What are the constant efficiency curves of a turbine? What are their uses?



8.a)
Draw typical characteristic curves for a centrifugal pump at constant speed and explain how the specific speed is determined from these curves.


b)
The impeller of a centrifugal pump has 1.2m outside diameter. It is used to lift 1.8 m3/s of water to a height of 6m. It’s blades make an angle of 150( with the direction of motion at outlet and runs at 200 rpm. If the radial velocity of flow at outlet is 2.5m/s, find the useful H.P and efficiency.
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1.a) 
What do you mean by most economical section of a channel. What are the conditions for the rectangular channel of the best section?

b) 
Determine the dimensions of the most economical trapezoidal earth‑lined channel (Manning‑s n = 0.02) to carry 14 m3/s at a slope of 4 in 10,000.

2.a) 
What is critical flow? Derive the condition for maximum discharge for a given value of specific energy.

   b) 
The specific energy for a 6 m wide rectangular channel is to be 5 kg‑m/kg. If the rate of flow of water through the channel is 24 m3/s. determine the alternate depths of flow.
3.
How will you prove the rate of change of depth along channel depends on bed 

slope, ratio of the normal depth to the actual depth ‘d’ and the ratio of the 
critical depth dc to the actual depth d.

4.
A partially submerged body is towed in water. Assuming that the resistance R to 

the motion depends on the density (, the length of the body 
[image: image6.wmf]l

, the velocity of the 
body, v, the viscosity ( and the acceleration due to gravity g, show that the 
resistance is given by
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5.
A jet of water having a velocity of 60m/sec is deflected by a vane moving at 25m/sec 
in a direction at 300 to the direction of jet. The water leaves the vane normally to the 
motion of the vane. Draw the inlet and outlet velocity triangles and find out the vane 
angles for no shock at entry and exit. Take the relative velocity at the exit as 0.8 times 
the relative velocity at the entrance.







6.
An outward flow reaction turbine has inner and outer diameter of the wheel as 1000mm and 2000 mm respectively. The water enters the vane at an angle of 200 
and leaves the vane radially. If the velocity of flow remains constant at 10m/sec and the speed of the wheel is 300rpm, find the vane angles at inlet and outlet. 
7.a)
What are different unit quantities ? What are their equations?



   b)
What is the use of surge tank in hydro power installation?




   c)
What is dynamic similarity ? 
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8.a)
What is meant by priming of a pump. Explain.


b)
A 3-stage centrifugal pump has impellers 37.5 cm dia and 1.8 cm wide at outlet. The outlet vane angle is 45( and the vanes occupy 8% of the outlet area. The manometric efficiency is 84% and the overall efficiency is 75%. What head the pump will generate when running at 900 rpm discharging 60 lps ? What is the input h.p ?
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