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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2024

Fluid Mechanics and MaGhinery
Time: 3 hrs. Max. Marks: 100

Note: l, Answer any FIW full questions, choosing ONE full question from euch module,
2. M : Marks, L: Bloom's level , C: Course outcomes.

USN BMR4O3

Module- I M L C
o.1 a. Explain: i) Absolute pressure ii) Gauee Dressure iii) Vacuum pressure. 6 LI co1

b. Derive an expression for the depth of oentre of pressure from fage surface
of liquid of an inclined plane surfbcb.'submersed in the liquid:"

10 L2 co1

c. Explain Stability of submerg{ bdies.,|| 4 L2 col

OR
o.2 a. Derive the three dimensional continuitv equations in Cartesian coordinates. 10 L2 co1

b. A stream function represent 2-D fluid flow, y :2xy. Find the velocity'at a
point P(3,  ). Check whether the flow is rotational. Find the veiocity
potential function $.

10 L3 cot

Module - 2

Q.3 a. State the assumptions made in deriving the Euler's equation of motion.
Henco obtain Bernoulli's equation from Euler's equation with a neat
sketch.

t2 L2 co2

b. A pipe line is used for supplyrrtg water. It has diameter 400mm at the
bottom end and 300mm at the upper end. The intensity of pressure is
20KPA and l0KPa at'the bottom and upper end respectively. Find'datum
difference for flow of 60lls.

8 L3 co2

OR
Q.4 a. What is orifiee meter? Derive an expression for the discharge through

orifice meter.
6 L2 co2

b. A venturimeter has an area ratio of 5:1 and the diambter of large section
(inlet) is 25cm. During the flow, the recorded pressure head in the large
sectiqn is 7.5m and that of at the small section (ttroat) is 5.5m. lf Ca:0.97
find the discharge throueh thelVenturimeter.

10 L3 co2

c. Explain Navier - StokeS eqriation. 4 L2 co2

Module - 3
o.5 a; Derive Haeen-Poi$enille equation for Viscous flow throueh a circular oioe. 10 L2 co3

b. Oil is to be. transpbrted to the shore at a rute of 0.006m'/s using a pipe of
32cm diameter for a distance ofr2{Kms. If oil has viscosity p : 0.1Ns/m2
and densitv o = 900Ke/m3. Calculate the oower necessarv to maintain flow.

6 L3 co3

c. Define Reynolds number. What is the significance of critical Reynolds
number?

4 L4 co3

OR
o.6 a Derive an exoression for maior loss throush nioe 8 L2 co3

b. Define the following termg i) boundary layer ii) Boundary layer thickness. 4 L1 co3
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c. A kite of mass 0.5Kg and surface area 0.5m' is

l.ZKglm3. The tension in the string is 12N. Which
flyrng 5f density

dngle of 35o

with the horizontal. If the wind speed is 3OKmph, de coefficient
of drag and lift.

8 L3 co3

Module- 4m *ru/

Q.7 a. Define a turbo-machine, with a neat sketch €rruin the parts of a tur[o-
machine. Also classifv turbo-machine. ;:hro* e *w**L

10 L2 co4

b. Define utilization factor for a turbi4$r*drDEiive an

utilization factor with degree of reacgionkJ
{W.

expression rqlet$g
r:31

.4. ry

10 L2 co4

urriu

Q.8 a. With a neat sketch, explain thffiffipte and working of Peffipffieel along
withvelocitytiansle. ffiY#

10 L2 co4

b. An inward flow Francislffirffioperates at 486rpm and u$es l0Om'/min of
water. The draft tube&ffidneter at inlet and outlffi 0.8m and 1.5m

respectively. fne rcffidf the draft tube is 30#s$hb available head is
8lm. Assumingg, dbSS, lm= 0.97 *d rl, =^0.92, find the ruruier tip
diameter, powgffiffiut and speed ratio if thd"floh ratio V = 0.2. The blade
at the inlet in ffidd 120" to the wheel tip-'tfl"Sbity.

. .,l 
o* " { ,"i, ''

10 L3 co4

Modulq"- 5
o.9 a. With"drkeat'sketch. exolain the wortrine of centrifueal pump. l0 L2 co4

b. e,qf;ngifdgal pump impeller (radial) vanes

8cm'T6$outer radius 24cm. Theffifi of the impeller tr

radius of
and is 6cm

between the shrouds. If tq. spred is l500rpm an,

Find the outlet pressuqffiinlet pressur. = 
ffioutward. a' *-'

{*Sev de" 
{{F#

"X&J-uf 6'M -

harge is 25m
water fffiff:is

10 L3 co4

d ORffi
Q.10 a. What is mini4*ih starting speed pfea.'centifugal puqlffiEerive on

exoression ffdhimum and startinstfibed.
10 L2 co4

b. Write a note iim{he following withffiect to centrifugal pfmp.
i) Cavitatioiis ii) Need for H*tII,iit . '," s' 'r

iiD NePk iv) Pumps i*r lryr and parallel qy''

l0 L2 co4
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