21MEA43

1 a. Define the following terms :
(1) Absolute pressure
()  Gauge pressure
(i)  Differential manometers
(iv) Buoyancy . %
(v)  Meta-centre. (05 Marks)
The left limb of a mercury U-tube manometer is open to atmosphere and the right limb is
connected to a pipe carrying water under p ressure. The centre of the pipe is at the level of
the free surface of mercury. Find the difference in level of mercury limbs of U-tube, if the
absolute préssure of water in the p1pe is 14.5 m of water, atmospheric pressure is 760 mm

50, will be treated as malpractice.

=3

Of Hg .h’&’li:n - it (05 Mal‘ks)
c. Derive:an expressmn for the depth of centre of pressure.from free surface of liquid of an
inclined plane surface submerged 'in the liquid. - (10 Marks)

(10 Marks)

b. s given by : ¢=4x(3y—-4),
determine the Veloc1ty at the pomt ) Determine also the value of stream function y at
the point (2, 3)." ‘ (08 Marks)

C. (02 Marks)

State Reynold s transport theorem

A Module-2
3 a. Derive Euler’s equation: of motion along a stream line for an ideal fluid stating clearly the

p assumptlons Explain how this is mtegrated o get Bernoulli’s equation along a stream line.
(10 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

b A pipe 5 m long is:inclined at an angle of 15° with the horizontal. The smaller section of the
pipe which is at a lower level is of. 0 mm diameter and the larger section of the pipe is of
240 mm dia r. Determine the.difference of pressure between the two sections, if the pipe
1S uniforml)} apering and the velocity of water at the smaller sectionis 1 m/s. (06 Marks)

C. A jetof water of dlameter 100 mm strikes a curved plate at its centre with a velocity of 15

nm/s. The curved plate is vmg w1th a velocity of 7 m/s in the direction of the Jet The Jet is
deflected through an anglerof 150°. Assuming the plate smooth find : ,

(1) Force exerted on the plate in the direction of the jet.

(i)  Power of the jet. (04 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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OR

Define an orifice-meter. Prove that the discharge through an orifice-meter is given by the

a a1 " 2g
\/ —a;

Water flows over a rectangular notch 1 m wide with a head of 15 cm and afterwards passes

through a tr1angular (V notch) of 90° Takmg Cd for the rectangular and V-notch as

06 Marks)
(04 Marks)

relation Q=C, (10 Marks)

mlt

Prove that the maximum velocity in us ﬂow is equal to two times the

average velocity of the ﬂow .Also derive Hagen Poiseuille’ s formula. (10 Marks)

Determine : g ’

(i) The pressure gradrent b,

(if) The shear stress at the two horizontal plates k

(iii) The discharge per-metre width for Laminar® flow of oil, with a max1mum velocity of
sen two plates which are 150 mm apart. Given p = 2.5 N- S/m’. (06 Marks)

internal diameters of“a. collar bearing are 200 mm and 150 mm

) |

respectwely Betteen the collar surface and the bearing, an oil film of thickness 0.25 mm
and of v15c051ty 0.09 N—S/m 1s mamtarned Find the _torque and the power lost in

C OR
Derive Darcy—Wersbach equatlon for loss of head due to friction in pipes. (08 Marks)
A horizontal pipe line 50.m long is connected to'a reservoir at one end and discharges freely
in to the atmosphere at:the. other end. For the.first 25 m length from the reservoir the pipe
has a diameter of 15 cm-and it has a squa trance at the reservoir. The remaining 25 m
length of pipe has a diameter of 30 cm{ The junction of the! two pipes is in the form of a
sudden expansrol The 15 cm pipe has a gate valve (K =0:2) 1 in fully open condition. If the
height of the r surface in the tankis 10 m above the center line of the pipe, estimate the
discharge in the pipe by considering, the Darcy-Wersbach friction factor f= 0.02 for both the
pipes. (Include all minor losses in the calculatrons) (08 Marks)
Two tanks are connected with the help of two pipes’ in series. The lengths of the pipes are
1000 m and 800 m where" ag the diameters are 400 mm and 200 mm respectively. The co-
efficient of friction for both the pipes is 0.008. The difference of water level in the two tanks

f”frs)lS m. Find the rate of flow of water through the pipes. Considering all losses. (04 Marks)

' Mo"dule-4

Define the terms (1) Lift  (ii) Drag. (04 Marks)

Obtain an,,e pressmn for the lift” produced on a rotating cylinder placed in a uniform flow -
field suchlthat the axis of the cylinder is perpend1cular to the drrectron of flow. (10 Marks)
A Jet plane which weighs 19620 N has a wing area of 25 m?”. It is flying at a speed of
200 kmv/hour. When the engine develops 588.6 kW, 70% of this power is used to overcome
the drag resistance of th 1ng Calculate the co-efficient of lift and co- -efficient of drag for

the wing. Taken densrty fair as 1.25 kg/m’. . 06 Marks)

OR
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* Using Buckingham’s n-theorem, show that the velocit thlzo"'? a circular orifice i 1s iven b
g ¥ g y

V= 1/2gH(I)[D K } where H is the head causing flow, D is the dlameter of the orlﬁce p

is co-efficient of viscosity, p is the mass den51ty and g is the acceleratlon due to grav1ty

. (10 Marks) «

Explaln the dlfferent types of similarities that mUSt ex1st between a prototype and its model.

(06 Marks)
Define the following non-dnnensnonal numbers : '
(i)  Reynold’s number ‘
(11) Mach’s number. e
What are their significances for fluid flc

8 . 10 C at a speed of 1200 knvhr. Find
the mach number and mach angle. Take K=1.4 and R =287 J/kgK. (05 Marks)
Explain Normal-and Oblique shocks. (05 Marks)

»f]giw

OR

Obtain an expressmn for stagnation pressure of a compressible fluid in terms of approaching
mach number and pressure. . (10 Marks)
Find the velocity of air flowing at the outlet of a n ”'=le fitted to a 1arge vessel which
contains air at a pressure of 294.3 N/cm (abs.) and.ata emperature oft30 C. The pressure at
the outlet of the nozzle is.137.34 N/em*(abs.). Take K = 1.4 and R = 287 T/kgK. (04 Marks)

Define computational ﬂuld dynamics. Mentlon the apphcatlons and' hmltatlons of CFD.
(06 Marks)
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(04 Marks)

(10 Marks) ‘
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