FLUID MECHANICS IAT 2 SOLUTIONS

A 30cm x 15cm venturimeter is provided in a vertical pipe line carrying oil of specific gravity 0.9, the
flow being upwards. The difference in elevation of the throat section and entrance section of the
venturimeter is 30cm. The differential U-tube mercury manometer shows a gauge deflection of 25cm.
Calculate i) the discharge of oil ii) the pressure difference between the entrance section and the throat
section. Take coefficient of discharge as 0.98 and specific gravity of mercury as 13.6.
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2)  Given the velocity field, V= 5x%i — 15x%j, obtain the equation of streamlines. For the above given

velocity field, check the continuity and irrotationality.
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4) 215 litres of gasoline (specific gravity = 0.82) flow per second upwards in an inclined venturimeter fitted
to a 300 mm diameter pipe. The venturimeter is inclined at 60° to the vertical and its 150mm diameter
throat is 1.2m from the entrance along its length. Pressure gauges inserted at entrance and throat show
pressures of 0.141 N/mm2 and 0.077N/mm2 respectively. Calculate the coefficient of discharge of
venturimeter. If instead of pressure gauges, the entrance and throat of the venturimeter are connected to a
differential manometer, determine its reading in mm of mercury column.
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3) For a two dimensional potential flow, the velocity function is given by @=4x(3y-4), Find i) the velocity
a\tt?e point (2,3) and ii) the stream function at the point (2,3).
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