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II-B.Tech I-Semester Supplementary Examinations, May/June-2004

MECHANICS OF FLUIDS AND HYDRAULIC MECHINES

(Electrical and Electronics Engineering)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Enunciate Newton’s law of viscosity and distinguish between Newtonian and non-Newtonian fluids.

   b)
A Newtonian fluid is filled in the clearance between a shaft and concentric sleeve. When a force of 490N is applied to the sleeve parallel to the shaft the sleeve attains a speed of 70 cm/sec. If 2450N force is applied, what speed will the sleeve attain? The temperature of the sleeve remains constant.

2.a)
What forces act on a fluid element in static equilibrium?  What is the relation between the vacuum (suction or negative) pressure and the absolute pressure?

   b)
A cylindrical tank 0.9m in diameter and 2m high open at the top is filled with water to a depth of 1.5m. It is rotated at its vertical axis at N rpm. Determine the speed of rotation in rpm which will raise the water level even with the brim.

3.a)
Show that the streamlines and equipotential lines form a net of mutually perpendicular lines.

   b)
The 2-D flow can be described by 
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.  Show that this is the flow of an incompressible fluid and that the ellipse 
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 is a streamline.

4.a)
How is the Bernoulli’s equation related to the first law of thermodynamics?  What are the limitations of the Bernoulli’s equation?

   b)
An air duct changes its diameter from 1.5 to 1.0m.  What rate of flow would be indicated by a head of 1 cm of water in the ℧-tube connected to the two sections?  Take S of air as 1.283 kg/m3.

5.a)
What do you understand by “aging of pipes”?  Explain the utility of Darcy’s friction factor.

   b)
Oil having kinematic viscosity of 4.65 x 10-5 m2/s is transported through a horizontal smooth pipe line 1.5Km long at a rate of 6000 lit/min. Determine the power required per Km to maintain the flow at a Reynolds number of 40,000.

Contd…2

Code No. 210255



-2-



OR

6.a)
What factors influence the establishment of fully developed flow?  What do you understand by entrance length?

   b)
A straight 25 cm pipe line 5 km long is laid between two reservoirs having a difference of levels of 40 m. To increase the capacity of the system an additional 2.5 km long 2.5 cm pipe is laid parallel from the first reservoir to the mid-point of the original pipe. Assuming f = 0.025 for both pipes, find the increase in discharge due to installation of the new pipe.

7.a)
A pelton wheel is required to develop 1800 kW under a net head of 200 m at a speed of 480 rpm. Calculate:

(i) the mean diameter of the wheel.

(ii) the diameter of the jet.

(iii) the number of jets required, assuming the data.

Given below : Coiefficient of velocity jet, Cv = 0.98,  Speed ratio ( = 0.48

The jet diameter d to be 1/12 of the mean diameter of the wheel D.

b) What is runaway speed of a turbine?  Give the runaway speed of various turbines.

8.a)
What are characteristic curves of a centrifugal pump?  What is the use of these curves?

   b)
A centrifugal pump delivers water at the rate of 30 LPS against a head of 12 m and is running at 1450 rpm.  It required 4.5 KW power.  Determine the discharge, head of the pump and the power required if the pump runs at 1800 rpm.

***     ***     ***
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