
Seat No.:

Ganpat University
B.Tech Semester III Iilechanical/Mechatroiics Engineering

Regular Examination Nov/Dec 2011
ME 306 FLUID MECHANICS

Time: 3 Hours
Instructions:
Show all work clearly and in order.
Attempt all quesiions in both the sections.
Figure to the right indicate full marks

Total marks: 70

Q. 1

Section I

Attempt any one

(a) i. What are the main types of fluicl? Describe r:ach.
ii' A solicl cylinder has dia = 4 m. Fincl the rnetacentric height of cylinder if specific:

gravity of cylincler material is 0.6 and it is floating in water with vertical axis.
(b) i. With neat sketch describe the stability concept for submerge bodies.

ii. Find kinematic viscosity of an oil having density g8I kglms. The shear stress
at a point in a oil 0.24 N/m2 and the velocity gradient at that point is 0.2.
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Attempt any one

(u) i. Differentiate the following:
1. steady flow & unsteaclv flow
2. cornpressible & incornpressible flow
3. laminar & turbulent flow.

ii' The ef{iciency 11 of. a fan depends on density p, viscosity p of fluid, algular
velocity t"r and diameter D of rotor and discharge Q. Express 17 in terms of
dimensionless parameter.

(b) i' The resisting force .R depends upon length /, velocity u, viscos ity t-r, density p,
and bulk modulus k. Express R in terms of dimensionless parameter.

ii. The diameter of a pipe at inlet and outlet are 10 cm and 15 cm, respectively.
Find the discharge tlrrough pipe if velocity of water flowing through pipe inlet
is 5 m/s. Determine the velocity at outlet.

Q .  3  : " 1

Explain construction and working of pitot tube and derive the expression for velocity
of flowing fluid.

with neat sketch explain consruction and working of venturimeter.
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ME 306 FLUID MECHANICS (Conrinued)

Section II

Q.4
Attempt any one

(u) i' Describe the details of a flow arouncl a blunt bocly using a neat sketch.
ii. Draw the laminar and turbulent velocity profiles for the same boundary-Iayer

thickness. What irlformation is available from this diagram?

(b) i. What are tlte three regiules of viscous flow? Explain with neat sketch.
ii. The accepted triansition Reyrrolds rrurrbel fbr flow in a circular pipe is R"a, crit :

2300, For flow through a 5-cm-diameter pipe, at what velocity will this occur
at 20"C f.or (a) airflow and (b) water flow? Assunre suitable data,

Q .5
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Atternpt any one

(a) Arr icleal gas flows acliabatically through a cluct. At section 1, pi : !40kpa,Ty:
260'C, and I{ : 7\nr,ls. Farther downstream, p2 : 30kPa and, T2 : 207.C.
Ca l cu la teV2 inmf  s  ands2 -s1  i n  J l&g .1 ( )  i f  t hegas i s (a )  a i r , . , t  : ! . 4 , and (b )
argon' 'Y : 1.67 . t11l

(b) The particle in Fig, 1, is moving supersonically in sea-level standard air. Frorn the
two given disturbance spheres, compute the particle Mach number, velocity, and

l11 lMach angle.

" l

Q.6

Figure l"

(a) Explaiu the back pre$sure variation eft'ect for a convergent-divergent nozzle.

(b) For str,:adv isclntropic flow, if thc elbsohrtt; ternpr:ratrrro incrermcs 50 perrr:cnt, by whnt
ratio does the static Dressure increase?
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