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CE 6403 - APPLIED HYDRAULIC ENGINEERING 

Unit I-V 
1. Calculate the specific energy of 12m3 /s of water flowing with a velocity of 1.5m/s in a rectangular 

channel 7.5m wide. Find the depth of water in the channel when the specific energy would be minimum. 
Identify the value of critical velocity as well as minimum specific energy? 

2. If y1and y2are alternate depths in a rectangular channel memorize that yc 3 =(2y1 2 .y2 2 /(y1+y2)and 
hence the specific energy E = (y1 2 + y1y2 + y2 2 ) / (y1 + y2). 

3. 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 the channel when the flow is in critical condition. Take Manning’s constant n=0.014. 

4. Calculate the specific energy, critical depth and velocity of the flow of 10m3 /s in a cement lined 
rectangular channel 2.5m wide with 2m depth of water. Is the given flow subcritical or supercritical? 

5. Derive the geometrical properties of a most economical triangular channel section 
6. Derive chezy’s formula for discharge through channel. Write the formula to find out the constant ‘C’ 
7. A trapezoidal channel with side slopes 1 to 1 has to be designed to carry 10m 3 /s at a velocity of 2 m/s 

so that the amount of lining of concrete for bed and sides is minimum. Calculate the area of lining 
required for one meter length of the channel 

8. Find the slope of the free water surface in a rectangular channel of width20m, having depth of flow 5m. 
The discharge through the channel is 52cumecs. The bed slope of the channel is 1 in 4000. Assume 
Chezy’s constant C as 60 

9. Derive the dynamic equation of the GVF 
10. A rectangular channel 10 m wide carries a discharge of 30 m3 /s. It is laid at a slope of 0.00001. If at a 

section in this channel the depth 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. 

11. Classify the different surface profiles for the various bottom slope condition of a channels. 
12. At a certain section M in a rectangular channel of bed width 2m, the depth of flow 1.20m. When the flow 

rate is 6.0m3 /s, estimate the distance from M to another section N where the depth is 1.40m. The bed 
slope is 0.002 and Manning’s ‘n’=0.015. Take two steps. 

13. A rectangular flume is 1.5m wide carries discharge at the rate of 2m3 /s. The bed slope of the flume is 
0.0004. At a certain section, the depth of flow is 1m. Calculate the 
(i)Distance of the section downstream where the depth of flow is 0.75m. Solve by single slope method. 
Assuming rugosity coefficient as 0.014. (10) (ii) Is the slope of the channel mild or steep?  

14. A river 90m wide and 3m deep has a stable bed banks with a surface slope 1 in 2500.Estimate the length 
of back water curve produced by an afflux of 2m. Assume Manning’s N=0.035. 

15. In a rectangular channel of bed width 0.5 m, a hydraulic jump occurs at a point where depth of flow is 
0.15 m and Froude’s number is 2.5. Calculate (1) The specific energy (2) The critical depth (3) The 
subsequent depths (4) Loss of head (5) Energy dissipated 

16. Froude number before the jump is 10.0 in a hydraulic jump occurring in a rectangular channel and the 
energy loss is 3.20m. Discuss the (i) Sequent depths and (ii) The discharge 

17. During an experiment conducted on a hydraulic jump, in a rectangular open channel 0.5m wide, the 
depth of water changes from 0.2 m to 0.5 m. List the discharge in the channel and the loss of head due to 
the formation of hydraulic jump. 

18. A rectangular channel carries a flow with a velocity of 0.65 m/s and depth of 1.4m. If the discharge is 
abruptly increased three fold by sudden lifting of a gate on the upstream. Estimate the velocity and 
height of the resulting surge? 

19. Define hydraulic jump. How the energy dissipated? Explain in detail 
20. Discuss the types of surges briefly 
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21. A Pelton wheel operates with a jet of 200 mm diameter under the head of 600 m, its mean runner 
diameter is 2.50 m and it runs with a speed of 400 rpm. The outlet bucket tip angle is 15º, coefficient of 
velocity is 0.99, mechanical losses equal to 4% of power supplied and the reduction in relative velocity of 
water while passing through bucket is 20%. Find the following 
(a) Force of jet on the bucket (b) Power developed (c) Bucket efficiency (d) Overall efficiency 

22. A jet of water having a velocity of 40 m/s strikes a curves vane which is moving with a velocity of 20 m/s. 
The jet makes an angle of 30˚ with the direction of motion of vane at inlet and leaves at an angle of 90˚ 
to the direction of motion of vane at outlet. (i) Draw the velocity triangles at inlet and outlet (ii)Identify 
the vane angles at inlet and outlet so that the water enters and leaves the vane without shock 

23. A Pelton wheel is required to develop 8825 kW when working under the head of 300m. The speed of the 
Pelton wheel is 540 rpm. The coefficient of velocity for the jet is 0.987, speed ratio is 0.46. Assuming the 
jet ratio as 10 and overall efficiency as 84%.Estimate the (a) Number of jets (b) Diameter of the wheel 
(c)Quantity of water required 

24. Explain in detail about the main parts of Pelton wheel turbine 
25. Draw the characteristics curves of turbines and explain it. 
26. List the following (1) total head, (2) capacity and (3) overall efficiency of a single acting three throw pump 

with diameter of each cylinder = 28cm, stroke = 42 cm, speed = 120 rpm, suction head =2.5 m suction 
pipe diameter = 20 cm, suction pipe length = 5 m, delivery head = 12m, delivery pipe diameter = 15 cm, 
length of delivery pipe = 18 m, coefficient of friction =0.008, and shaft power = 65 kW. Air vessel is 
provided with both suction and delivery pipes 

27. A centrifugal pump having outer diameter equal to two times the inner diameter and running at 1000 
rpm works against a total head of 40 m. The velocity of flow through the impeller is constant and equal 
to 2.5 m/s. The vanes are set back at an angle of 40 degrees at outlet. If the outer diameter of the 
impeller is 500 mm and width at outlet is 50 mm. List the following i. Vane angle at inlet ii. Work done by 
impeller on water per second iii. Manometric efficiency 

28. Describe the working principle of double acting reciprocating pump with a neat sketch.  
29. A single acting reciprocating has a plunger diameter of 250mm and stroke length of 350 mm. The speed 

of the pump is 60 rpm and the discharge is 0.02 cumecs of water. List the following: 1. The theoretical 
discharge 2. Coefficient of discharge 3. Percentage slip 

30. The centrifugal pump has the following characteristics. Outer diameter of impeller is 800mm: width of 
the impeller vane at outlet = 100mm: angle of the impeller vanes at outlet is 40degree. The impeller runs 
at 550 rpm and delivers 0.89m3/sec under an effective head of 35m. A 500kW motor is used to drive the 
pump. Identify the manometric, mechanical and overall efficiencies of the pump. Assume water enters 
the impeller vanes radially at inlet. 

31. The diameter and stroke length of a single acting reciprocating pump are 50mm and 100 mm 
respectively. It takes the supply of water from a sump 4 m below the pump through a pipe 6 m long and 
30 mm in diameter. It delivers water to a tank 15 m above the pump through a pipe 40 mm in diameter 
and 20m long. If separation occurs 70 kN/m2 below the atmospheric pressure, Report the maximum 
speed at which pump may be operated without separation. Assume that the piston has a simple 
harmonic motion 

32. Estimate the vane angle at the inlet of a centrifugal pump impeller having 200mm diameter at the inlet 
and 400mm diameter at outlet. The impeller vanes are set back at angle of 45 degree to the outer rim 
and the entry of the pump is radial. The pump runs at 1,000rpm and the velocity of flow through the 
impeller is constant at 3m/s. also calculate the work done per kN of water and the velocity as well as 
direction of the water at outlet. 

33. Discuss the construction details and working principles of a centrifugal pump 
34. A centrifugal pump is to discharge 0.118 m3 /s at a speed of 1450 rpm against a head of 25 m. The 

impeller diameter is 250 mm, its width at outlet is 50 mm and manometric efficiency is 75%. Estimate the 
vane length at the outer periphery of the impeller. 
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35. A double acting reciprocating pump, running at 40 rpm, is discharging 1 m 3 /s water. The pump has a 
stroke length of 400 mm. The diameter of the piston is 200 mm. the delivery and suction head are 20 m 
and 5 m respectively. Find the slip of the pump and power required to drive the pump 
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