
                                                                                       Q. Code: 347220  

1  

B.E/B.Tech Degree Examination, December 2020 
 Fourth Semester  

CE16402 Applied Hydraulic Engineering 
(Regulation 2016 ) 

Time: Three hours                                                                                                 Maximum:  80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. A rectangular channel is 3m wide and discharge 6m3/s. The depth of flow is 1.0 m. Then what is 

the specific energy (approximate)? 
a. 3 
b. 1.2 
c. 2.5 
d. 1 

2. For a given discharge in a horizontal frictionless channel two depths may have same specific 
energy. These depths are called as _________ 
a. Specific depth 
b. conjugate depth 
c. Alternate depth 
d. Normal depth and Critical depth 

3. Which of the following is an example of high head turbine? 
a. Pelton turbine 
b. Kaplan Turbine 
c. Francis Turbine 
d. None of these 

4. The specific speed of a pump depends upon the 
a. Speed, head and discharge 
b. Discharge and head of water 
c. Speed and power of water 
d. none of these 

5. What is the condition for getting only one depth of flow in channel for a given specific energy? 
6. Distinguish between drawdown and backwater curve 
7. Differentiate Gross Head and Net Head in a Dam Structure. 
8. Differentiate Roto Dyamic pump and Displacement pump. 
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PART B - (4 X16 = 64 marks) 
09. (a) A rectangular channel which is laid on a bottom slope of 1 in 160 is to carry 20 m3/s 

of water. Determine the width of channel when the flow is in critical condition. Take 
Manning’s constant  as n=0.014. 

(16) 

(OR) 
 (b) A 4m wide rectangular channel conveys 15 m3/s of water at a depth of 2.5m. 

Calculate: 
1. Specific energy of flowing liquid 
2. Critical depth ,critical velocity and Minimum specific energy 
3. Froude number and State whether the flow is sub critical or super critical. 

(16) 

 
10. (a) A rectangular channel 10 m wide carries a discharge of 30m3/s. It is laid at a slope of 

0.0001. If at a section in this channel, the depth of flow is 1.6 m, how far (upstream or 
downstream) from the section will the depth be 2.0 m ? Take Manning’s n as 0.015 

(16) 

(OR) 
 (b) Water flows from an under sluice into a very wide rectangular channel. The channel 

has a bed slope of 1 in 1000. The sluice is regulated to a discharge 6m3/s per metre 
width of channel, the depth of vena contracta being 0.5m. Will a hydraulic jump 
form? If so determine its location. Use a single step for computation with Manning’s 
constant n=0.015. 

(16) 

 
11. (a) A Kaplan turbine is to be designed to develop 9100kW. The net available head is 

5.6m. The speed ratio is 2.09 and flow ratio is 0.68. The overall efficiency is 86% and 
the diameter of runner is 3 times the diameter of boss. Determine the diameter of 
runner, its speed and specific speed of turbine. 

(16) 

(OR) 
 (b) A pelton wheel is to be designed for the following specifications :  

Shaft Power= 11,772kW , Head= 380m, speed =750 rpm, overall efficiency =80%,jet 
diameter is not to exceed 1/6 of the wheel diameter  Determine the following 
i)  Wheel diameter  
ii) Number of jets required 
iii) Diameter of jet  
Assume  Kv = 0.985 and Ku= 0.45 

(16) 
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12. (a) A centrifugal pump has the following characteristics: 
Outer diameter of impeller = 0.8 m 
Width of impeller vanes at the outlet = 0.1 m 
Angle of impeller vanes at outlet = 40o 

The impeller runs at 550 rpm and delivers 0.98 m3/s under an effective head of 35m. 
A 500kW motor is used to drive the pump. Determine the manometric, mechanical 
and overall efficiencies of the pump. Assume the water enters the impeller vanes 
radially at inlet. 

(16) 

(OR) 
 (b) The cylinder bore diameter of a single reciprocating pump is 150mm and its stroke is 

300mm. The pump runs at 50 r.p.m.and lifts water through a height of 25m. The 
delivery pipe is 22m long and 100mm in diameter. Find the theoretical discharge. If 
the actual discharge is 4.2 litres/s, find the percentage slip. Also determine the 
acceleration head at the beginning and middle of the delivery stroke. 

(16) 


