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1. A flow of  5+(X/50) m3/s is passing at a depth of  1.5+(X/100) m through a rectangular channel of width 2+(X/200) m. The kinetic energy correction factor α is found to be 1.10. what is the specific energy of the flow? what is the value of the depth alternate to the existing depth if α =1.0 is assumed for the alternate flow ?
2. Calculate the bottom width of a channel required to carry a discharge of 8+(X/50) m3/s as a critical flow at a depth of 1+ (X/300) m, if the channel section is (a) rectangular and (b) trapezoidal with side slope of 1.25 horizontal : 1 vertical. 
3. A rectangular channel is 3+(X/200) m wide and conveys a discharge of 20+(X/50)m3/s  at a depth of 2+(X/400) m. It is proposed raise the bed to 0.2+(X/500) m and to reduce the width of the channel at the downstream. Assuming the flow to be frictionless determine the water surface elevations upstream and downstream of the constriction and hump when the constricted width is A) 2.5+(X/200) (B) 2+(X/200) m

(Step1: find E1; Step2: find q2 ; Step3: find y2c for q2 ; 
Step 4: find E2c from y2c

Step 5: calculate 
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 from E2c and from ∆Z. 

Step 6a) if 
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 <= E1, then Available Energy is sufficient to pass Q


Step 7a.1) So y1 will not get affected. Find E2 = E1-∆Z.

Step 7a.2) Find y2 from E2. you get 2 positive values for y2 and 1 negative or imaginary value. 

Step 7a.3) Find Fr at upstream. Determine whether sub-critical or super-critical flow.

Step 7a.4) from step 7a.2, choose large higher positive value if the flow is sub-critical. Choose small positive value if the flow is super-critical.

Step 6b) if 
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 > E1, then Available Energy is not sufficient to pass Q, need more energy


Step 7b.1) So keep y2=y2c.

Step 7b.2) Find 
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 and 1 negative or imaginary value. 

Step 7b.3) Find Fr at upstream. Determine whether subcritical or super-critical flow.

Step 7b.4) from step 7b.2, choose large higher positive value if the flow is sub-critical. Choose small positive value if the flow is super-critical.
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