Department of Civil Engineering
Institute of Technology, GGV
B.Tech. Third Year [V" Sem.]

Subject: Fluid Mechanics II (Old)
- Maximum Masks: 60

Note: (i) Section-A, all questions carry equal marks. 02 Marks allotted for each question.
(il) Section-B, Attempt any one question from each Unit. All question carry equal Marks.

SECTION - A
Q(1) Wall Shear stress 1, in turbulent flow in pipe is given by
(a) ulp Wi up () uep (d)p? ue
Q(2) Prandtl’s universal velocity distribution equation for pipe flow is
ST U = iy +2.5 s log, (VR (b) U = Uy, +2.5 log. (WR)
(C) U = Upgay +2.5 Us logia (WR) (d) U = Uy +2.5 U+ log, (RY)

where w.= Shear velocity y = distance from pipe wall, R =Radius of pipe
Q(3) For boundary layer thickness &
(a) u=0.88 U,  (b)U,=0.99u ey u=0.99 U,, (d) U, =0.88 u
where y is wall distance
Q(4) For a sphere falling at a terminal velocity in the stokes law range, the drag coefficient is
given by
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(Q(5) Non uniform flow occurs when
(a) Direction and magnitude of veloeity at all points are identical
(b) Velocity of successive fluid particles, at any point, is same at successive periods of time
(c) Magnitude and direction of velocity do not change from point to point in the fluid
«.Edf\f'elocii}*, depth, pressure, etc. changes point to point in the fluid flow
Q(6) The critical depth y, is given by
2, 403 2; 4033 - 3y 4033 2 075
(@ (q7g) ®) (q°/2) v (g'/q)” @ (q7/g)
Q(7) Weber Number is ratio of

(a) Inertia force / pressure force (b) Inertia force / viscous force
AT Inertia force / Surface tension force (d) Inertia force / gravity force
Q(8) The dimensions of torque (T) are
ML {by ML () L*T7 (d) MLT™

Q(9) Which one of the following forms of draft tube will not improve the hydraulic efficiency of
The turbine?
(a) Straight cylindrical (b) Conical type (c) Bell - mouthed “¢d) Bent tube
0Q(10) Kaplan turbine the number of blades are:
(a) 13- 26 (b)5-16 e 3- 6 (d) 10- 20



SECTION-B

Unit-1
Q (1) (a) Discuss the Colebrook-White equation for turbulent flow in pipe. Marks 02
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(b)A rough plastic pipe 600 mm in diameter and 3500 m in length carrying water with a
discharge of 0.60 m°/sec has an absolute roughness of 0.30 mm find the power required to
maintain this flow. Marks 06
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OR

(¢) Define hydro dynamically smooth and rough boundaries in turbulent flow on the basis
of Reynolds Number.

Marks 02
Hyd o dgnamlcaﬂa Srmenth Amd Rousé boundaniec : C""'ﬁm‘é“* Boundar
o ' ~ .
@) Bm s, ch.mdqn,a;. - -E; £0:28 sR Wk s 4.0 E\ Lk Ll 2aliar
> K
(b) Roud Baumdansy, — & LZETAN
‘(T E’,} 60 OR .t:l‘_fz;“}mo

gl Bmmdan?

(d) The velocity of flow in a badly corroded 8 cm pipe is found to increase 25% as a pilot

tube is moved from a point lem from the wall to a point 2 cm from the wall. Estimate
the height of roughness element.
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Unit=11
Marks 02
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(¢) Explain in briel terminal velocity,
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(d) Find the diameter of parachute with which a man of mass 80 kgjdescends to the ground
from an aeroplane against the resistance of air, with a velocity 25m/s. Take C,= 0.5 and
Marks 06

density of air =1.25 kg/m’
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(d) Prove that for Power lost in hydraulic jump in a rectangular channel
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Q (4) () Write condition for sudden cloaure of valve when pipe Is rigid, Marks 02
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ib State Buckingham's 7~ theorem and explain it in beiel. Marks
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(d) 15 m long and 7.2 m high spillway discharges 94 m*/see of water under a head of 2,0 m. If
i 1 % senle model of this spillway is (o be constructed, determine model dimensions, head

over the mode! and discharge, 1T the model experiences o foree of 7500M, determine the
correaponding lovee on the protalype,
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(b} "hngln: stage centrifugal pump with impeller diameter of 30em rotates at 2000 r.p.m, and
lifts 3 m'of water per second 1o a height of 30 m with an efficiency of 75%. Find the -
number of stages and dinmeter of each impeller of o similar multistage pump to lift S m’ Lol

water per second 1o a height of 200 meters when rotating at 1500 r.p.m. Marks 06
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{d) Obtain an expression for unit speed and unit discharge for a turbine. Murlks (i
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