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PART – A (10 x 2 = 20 Marks)

Answer all questions :

1. What way does the control point play important role in computing GVF profile?

2. Why are the numerical methods so popular in computation of GVF profiles?

3. Define hydraulic jump?

4. Compare alternative depths with sequent depths?

5. What category of the hydraulic jump is recommended while designing a stilling basin at the downstream portion of the hydraulic structure? Why?
6. What is tail water depth? How do you classify the hydraulic jumps based on tail water depth?
7. What are the differences between an impulse turbine and a reaction turbine?

8. What is draft tube? What are the uses of draft tube?

9. Define the specific speed of a turbine. What is the significance of the specific speed? 

10. What is cavitation? How can it be avoided in reaction turbine?

PART – B ( 3 x 10 = 30 Marks)
Answer all the questions
11. A rectangular channel having B = 4.0 m, bed slope = 0.001 and n = 0.010 carries a discharge of 10.0 m3/s. Backwater depth of 4.0 m is produced immediately behind the sluice gate while it was lowered. Compute the water flow depth at distance 450 m upstream from the sluice gate using standard-step method in single step. Verify it with the direct step method.
(10)
12. a) Derive the ratio of the sequent depths in terms of upstream Froude number, b) obtain the energy loss in terms of sequent depths in a horizontal rectangular channel c) obtain the energy loss ratio also. 
(10)

13. (a) Explain the different categories of hydraulic jumps based on upstream Froude number with sketches. Draw energy loss ratio Vs. Froude Number graph also.
(5)

(P.T.O)

 (b) A rectangular horizontal channel of 7.0 m wide carries a discharge of 50 m3/s. Determine whether hydraulic jump may occur at an initial depth of 0.50 m or not. If jump occurs determine a) the sequent depth, b) energy loss percentage with respect to energy at upstream and c) the length of jump.
(5)
14. a) A pelton wheel is to be designed for the following specifications. Power = 1000 kW S.P.,  Head = 250m, Speed = 900 rpm, ηo = 0.86 and jet diameter is not to exceed one-tenth the wheel diameter. Determine i) wheel diameter, ii) Number of jets required, iii) diameter of the jet, iv) size of buckets and v) number of buckets. Take Cv = 0.98 and speed ratio=0.45
(5)

b) An inward flow reaction turbine works under a head of 25 m. The external and internal diameters of the runner are 1.35 m and 1.0 m respectively. The angle of guide vanes is 15( and the moving vanes are radial at inlet. Radial velocity of flow through runner is constant and equal to 0.2
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  There is no velocity of whirl at outlet. Determine the speed of the runner and the angle of vanes at outlet.
(5)

15. a) A kaplan turbine runner is to be designed to develop 7357.5 kW shaft power. The net available head is 5.50 m. Assume that the speed ratio is 2.09 and flow ratio is 0.68 and the overall efficiency is 60%. The diameter of the boss is 1/3 rd of the diameter of the runner. Find the diameter of the runner, its speed and its specific speed.
(5)

b) A turbine is to operate under a head of 25m at 200 rpm. The discharge is 9 cumec. If the efficiency is 90%; determine the performance (Discharge, Speed and power) of the turbine under a head of 20m 
(5)
------ End --------
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