UNIT 5 FLOW THROUGH CIRCULAR CONDUITS
PART A

1. State boundary layer thickness with a neat sketch. (APR 17)

2. What are the uses of Moody’s diagram? (NOV 16)

3. What are equivalent pipes? Mention the equation used for it(APR 17)

4. Mention the general characteristics of laminar flow.

5. Write down Hagen Poiseullie equation for laminar flow.(APR 15)

6. Define displacement thickness (Nov 14)

7. Write the equation for displacement thickness and momentum thickness. (Apr 15)
8. Define the terms Drag and lift (Nov 13)

9. What are energy lines and hydraulic gradient lines (Apr 11)

10. Define critical velocity

11. Write down the value of Reynolds’s number for laminar, transition, and turbulent flow
12. Differentiate between laminar and turbulent flow.

13. Write formula for Darcy – Weisbach equation

14. Write the equation of loss of energy due to sudden enlargement.

15. Write the equation of loss of energy due to sudden contraction.

16. What are pipes in series?

17. What do you mean by flow through parallel pipes?

PART B

FIRST HALF

1. Derive an expression for Darcy – Weisbach formula to determine the head loss due to friction. Give the expression for relation between friction factor ‘f’ and Reynolds’s number ‘Re’ for laminar and turbulent flow.
2. Derive Hagen – Poiseuile equation and state the assumptions made.

3. The velocity distribution in the boundary layer is given by u/U=y/∂ where u = velocity at a distance y from the flat plate and u =U at y =∂
∂ = Boundary layer thickness

Determine the value of (i) The displacement thickness (ii) ) The displacement thickness(iii) ) The energy thickness

4. What are the losses in pipe? Explain in detail.
5. Determine the equivalent pipe corresponding to three pipes in series with lengths and diameters l1, l2, l3, d1, d2, and d3 respectively.

SECOND HALF
6. (i)A fluid of viscosity 0.7 poise and specific gravity 1.3 is flowing through a pipe diameter 120mm. The maximum shear stress at the pipe value is 205.2N/m2. Determine the pressure gradient ,Reynolds’s number and average velocity

(ii)A crude oil of kinematic viscosity 0.4 stokes is flowing through a pipe of diameter 300mm at the rate of 300lits/sec. Find the head lost due to friction for  a length of 50m of the pipe.Take coefficient of friction as 0.006.
7. For a flow of viscous fluid flowing through a circular pipe under laminar flow conditions show that the velocity distribution is parabola. And also show that the average velocity is half of the maximum velocity.

8. (i)Distinguish between laminar flow and turbulent flow in pipes
(ii)Two pipes each 200m long are available for connections to a reservoir from which a flow of 0.090m3/s is required. If the diameters of the pipes are 0.30 m and 0.15 m respectively, determine the ratio of head lost when the pipes are connected in series to the head lost when they are connected in parallel. Neglect minor losses. (Apr 17)
9. A lubricating oil , having S =0.89 and µ = 82.5x10-3 Ns/m2 flows through a 250mm diameter horizontal cast iron pipe 2000m long at the rate of 0.035m3/s . Show that the (i) flow is laminar (ii) find the pressure difference between the two ends of the pipe. Also find (iii) the power needed by a pump (ƞ = 0.9) in KW, to maintain the flow.
10. In a hydraulic power station of capacity 100KW, a 2800 m long pipe is used for power transmission. The water is available from a reservoir at a head of 85m. If the efficiency of transmission is 65%, find (i) the diameter of the pipe and (ii)the necessary flow rate . f =0.006
