Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.

USN 15SME44
Fourth Semester B.E. Degree Examinati ec.2019/Jan.2020
i
Fluid Mech xmcé@
Time: 3 hrs. . Max. Marks: 80
Note: Answer any FIVE full questions, chogsing ONE full question; ' r}i;ach module.
fé@
1 Define the following propertles 'fluid with their units: s
i) Specific volume @% ) Viscosity 111)Wﬁ”pour pressure
iv) Compressibility {1 V) Newtonian fluid V;) Gauge pressure (06 Marks)
State and prove Pascal’s law A (06 Marks)
A simple U-tube ma meter containing mercury, 1s ‘anected to a pipe in which a fluid of
specific gravity 0.80 d having vacuum pr essute’ is flowing. The other end is open to
atmosphere Estmate 'the vacuum pressure in p;pe if the difference of mercury level in the
. ] Wgud in the left limb from the center of pipe is
(04 Marks)
2
i) Center of pressure
iii) Meta center 1 @mw (04 Marks)
Develop an expression fo or an inclined surface
submerged in water. ‘ (08 Marks)
A solid cylinder of dlameter 4.0 m has a he ht of 3m. Evalyate‘the meta centric height of
the cylinder when ﬂoatmg in water with 1 s vertical. The specxﬁc gravity of the cylinder
is 0.60. (04 Marks)
3 Compare:.
i) Steady and unsteady flo¥
i) One'dimensional and(
:111)*@Stream line and path“% Ine (06 Marks)
i inui (06 Marks)
o= 5(x* —y?). Estimate the velocity components
(04 Marks)
: J‘ OR
4 Explain impulse momentum equation. (02 Marks)
Derive an expression for* e*rnoulh s equation from first principles with assumptions made.
{opm (10 Marks)

Determine the velocity of the flow of an oil through a pipe when the difference of mercury
level in a differential U-tube manometer connected to the two toppings of the pitot tube is
100 mm. Takemcdffﬁcwnt of pitot tube 0.98 and specific gravity of oil = 0.80. (04 Marks)
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Module-3
a. Define Reynold’s number. Explain its importance. (04 Marks)
b. Analyze couette flow of fluid between two parallel plat (08 Marks)

c. An oil of viscosity 10 poise flow between two parallel fixed plates which are kept at a
distance of 50 mm apart. Estimate the rate of ﬂqvg, of oil between the plates. If the drop of
pressure in a length of 1.2 m be 3.0 N/em?. The 1clth of oil plate is 200 mm. (04 Marks)

OR:, ,
a. Differentiate between major loss and 01 foss in pipes. : (06 Marks)
b. What do you understand by (i) pip: seties (ii) pipes in parallel (iii) equivalent size of
the pipe? ; ., (06 Marks)
c. Estimate the head when a pipe : ‘diameter 200 mm is sud fnly enlarged to a diameter of
400 mm. The rate of flow of water through the pipe is 250%]&! (04 Marks)

e Module-4 .
a. Explain: (1) Boundaty 'l er thickness (ii) Displacement thickness  (iii) Momentum
thickness. : #* (06 Marks)
Illustrate the met @f preventing the separatmn of boundary layer. (04 Marks)

c. An airfoil of thwd ‘length 2m and of spafi '5m has an angle of attack as 6°. The air foil 1s
moving with, agyelomty of 80 m/s in air ‘where density is 1.25 kg/m’. Estimate the weight of
the airfoil ,nd the power required to@dnve it. The values of coefficient of drag and lift
correspon mg to angle of attack aré-given as 0.03 and 0.5 respectwely (06 Marks)

mber  (iii) Fraud

a.
number (iv) Weber numbl;g (04 Marks)
b. Analyze the Rayleigh’s‘method of dimensiona nalysis. e (06 Marks)
c. The frictional torque °t* i i e’ccr ‘D’ rotatmg at’ a speed ‘N’ in a fluid at
viscosity ‘W’ anqﬂw ‘ } Prove this

D*Np

(06 Marks)
(08 Marks)
‘ ; (04 Marks)
Y at 10°C at speed of 1500 km/hr. Formulate
1.4 and R =287 J/kg-K. (04 Marks)
a. List applicaty , (08 Marks)
b. Explain with eat sketch stagnat1on propemes of compress1ble flows. (04 Marks)

c. Evaluate thé’stagnation pressute, temperature, and dens1ty at the stagnation point on the nose
of a plane which is flying-at:800 km/hour through still air having a pressure 8.0 N/em? (abs)
R=287Jkgand K=1.4. (04 Marks)
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