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Ques 1 A stream of water issues from a 50 mm diameter nozzle with a velocity of 18 m/s and impinges on a series of vanes. The vanes are so arranged that each vane appears successively before the jet in each position and always moves with a velocity of 6 m/s. Determine the work done and efficiency of the jet system.

    (2543.4 W, 44.4%)
Ques 2. A jet of water having a velocity of 20 m/s strikes on a series of vanes moving with a velocity of 8 m/s. the jet makes an angle of 30( with the direction of motion of vanes when entering and leaves at an angle of 150( with the direction of motion. Sketch the velocity triangles and calculate (i) vane angle at inlet and outlet (ii) work done when the vane is discharging 300 litres/second. Take friction coefficient k=0.9                                              (47( and 21(, 49.4 kW)
Ques 3. Show that the angle of swing of a vertical hinged plate is given by: Sin ( = pAV2/W.

Ques 4
 A Pelton wheel working under a head of 800 m develops 13230 kW running at 600 rpm with an overall efficiency of 85 %. The ratio of jet diameter to wheel diameter is 1/ 15, the coefficient of velocity for the nozzle is 0.97 and the speed ratio is 0.46. Make calculations for the rate of flow, diameter of wheel and number of jets.










(1.925 m3/s, 1.78 m, 2 jets)

Ques 5 A double jet Pelton which is required to develop 5400 kW has a specific speed of 20 and is supplied through a pipeline 750 m long from a reservoir; the level of water is 350 m above the nozzles. Allowing a loss of 5% due to friction in pipeline, workout (a) rotational speed of the wheel (b) mean diameter of the bucket circle (c) diameter of jets and (d) diameter of the supply pipeline. Assume Kv for the jets is 0.97; bucket speed is 0.46 times the jet velocity, overall efficiency of the wheel is 85% and friction coefficient 4f = 0.024 is the darcy equation hf = 4flv2 / 2gd.

Section B (open ended questions)  

Ques 6. Pont out the significance of the word “free” in case of Impact of free jets.

Ques 7. What do you understand from the term specific speed of a turbine and explain its performance. 

Section C (short questions)

Ques 8 Draw the various types of outlet velocity triangles in case of Pelton wheel turbine.

Ques 9. Explain “runaway speed ” in case of Pelton wheel turbine.

Ques 10 Why it is not possible to achieve 100 percent efficiency in case of a pelton wheel turbine.

Part 2
Q1.An Inward flow reaction turbine is designed to operate under the following conditions: 

Net head=60m; speed = 700 rpm; shaft output = 2940 kW; flow ratio = 0.18; hydraulic efficiency = 95%; mechanical efficiency = 85%; ratio of wheel width to diameter = 0.1 and ratio of inner to outer diameter of runner = 2. Work out the main dimensions and the blade angles for the turbine. You may assume radial discharge at the outlet, and neglect the thickness of the runner vane.


(Ans d1= 0.55 mm, d2 = 0.255 mm; b1 = 0.55 mm;  
(1 = 12(-32’; (1 = 39( – 18’ and 
(2  = 31(-24’











Q2. List out the various differences between the inward flow and outward flow reaction turbine.

Q3. List out the various differences between the Francis and the Kaplan Turbine.












 

Q 4. What is a Propeller turbine? Discuss its constructional features and its working operation.

Q 5. The runner of an inward flow reaction turbine is of 45 cm diameter and 5 cm width at the outer periphery; the corresponding dimensions at the inner periphery are 30 cm and 7.5 cm respectively, and the vanes occupy 8% of the periphery. The guide vane angle is 25( to the tangent to the runner and the moving vanes have an inlet angle of 95( (vanes inclined forward to the direction of motion) and an exit angle of 30(. Hydraulic and mechanical friction losses amount to 10% and 5 % of the supply head, and the pressure in the outer casing is 55 more than that at discharge from the runner. You have to work out the speed of the runner for no shocks at entry and power available at the turbine shaft. (Ans N=613.6 rpm, P=86.13 kW) 

Q 6 For a Kaplan turbine with runner diameter 4 m, the discharge is 60 m3/s and the hydraulic and mechanical efficiencies are stated to be 90% and 94%. The diameter of the boss is 0.3 times the runner diameter and the speed ratio is 2.0. Assuming the discharge is free and there is no swirl at outlet, calculate the net available head on the turbine, the power developed and the specific speed.( Ans H=14m, P=6971 kW, Ns=488.25) 




Q 7 A Kaplan Turbine developing 3250 kW under a head of 6 m has a draft tube with inlet diameter 2.8 m and is placed 1.5 m above the tailrace. If the vacuum gauge connected to the inlet of the draft tube reads 5 m of the water, determine the efficiency of the turbine. Assume the draft tube efficiency as 76% and take the atmospheric pressure 10.3m of water. (Ans (o= 94.5%.)




Section B (open ended questions)

Q1 Explain how the suction height of the turbine above the tailrace is limited by Cavitation.


Q2.What is the significance of Thoma’s Cavitation Factor for water turbines.













Q3.Discuss the influence of exit blade angle on the performance and efficiency of the centrifugal pump. Assume radial flow at the entrance.






 Q4 Name the various types of pumps used in civil engineering practice indicating the use to which they are put.








 

3rd Part
Q1.What is a Reciprocating Pump? Describe the principle and working of a reciprocating pump with neat sketch

Q2. How will you classify the reciprocating pump. 

Q3. What is negative slip in a reciprocating pump? Explain with diagram the function of air vessels in a reciprocating pump. 

Q 4. Explain with neat sketch hydraulic accumulator.

Q 5. What is fluid or hydraulic coupling with neat sketch? 

Q 6  Explain the gear and vane pump with neat sketch. 
Section B 

Q1 The water is supplied at a pressure of 1.4 kgf/cm square to an accumulator, having a ram of diameter 1.5 m. if the total lift of the ram is 8m, determine a) the capacity of the accumulator, and b) total weight placed on the ram.  
Q2. What is indicator diagram?  The length and diameter of a suction pipe of single acting reciprocating pump are 5 m and 10 cm respectively. The pump has a plunger of diameter 15 cm and a stroke length of 35 cm . the centre of the pump is 3 m above the water surface in the pump. The atmospheric pressure head is 10.3 m of water and pump is running at 35 rpm determine a) pressure head due to acceleration at the beginning of the suction stroke,

 b) Maximum pressure head due to acceleration and c) pressure head in the cylinder at the beginning and the at the end of the stroke.












Q3. The cylinder of a single acting reciprocating pump is 15 cm in diameter and 30 cm in stroke.the pump is running at 30 rpm and discharge water to a height of 12 m. the diameter and length of the delievery pipe are 10 cm and 30 m. if a large air vessel is fitted in the delievery pipe at a distance of 2m from the centre of the pump , find the pressure head in the cylinder. A) at the beginning of the delivery stroke and b) in the middle of the delivery stroke . take f= .01 






