.,,,3._.:..

unirod £101IA (Al aut] yarg (1

uy uUNg (1 WUl WU {
Sauya( (B) F

"[ed13HeA

PLLETO Pawaxy JOUUBLd 1 UL

sps [ourpniiBuo] 831 [im 80{) 03 JOput[v 8L} U
AOUS ‘] (38ud] pue p St Japuyi£d ayl Jo 19w Y3 JI 80 Apavas oywods jo

[ ue ut 300 A pasmbay 81 g'0 Jo Liae

WIRS)

8 )0 819y dHURVW A Bujuiwaiop Jo poyiw ¥

18 otyads e Butaey 13put]fd uspoos y ()
(o Bunuoy
Juowitodxd ay 9qBa( (Q)

‘pinby| € Ul pasIaunl 3dTINS

GRS

pauTUL UB 10} amssaad Jo aQuad pue aanssaad (2303 343 10) uoissaadxe ue 3aL( (B) °E

(SNIVH TeE) apyo € uo suonsed 2AnE[Rd JY) PIEIIPY]
aaesoad aB8nes suwdy ayy AUy ()

amssad 9yn0sqe pue aanssaad wnnoea

NN 9

o 4q umoys Surpeal @ puy ;w
Jjapmy syuwod a8c3 je pajoauuod Sl 3939

ysry weo dureq g ‘adid ay3 uo U

82&% ay
aqmy-) V V uB( B0

~ odud [eonJaa ® ySnoxyy spresdn saoy §

e 0V

‘JajauIousut

/N 81°0 §1 g pue vV Udndq aanssaad jo

wouew AmoIsu

1od om3 aJe g pue vV
0 Ay1aead oypads Jo pmy wenN vV (@)

‘L qyBtam oy10ads Jo ADBLMS

1d oy s1d dseym ‘yh = d wuoy 3y}

pmby & woy y [3dap B 38 Kyisuajuy 2INSSI
2 oy Jog 'sodEj 9yl uo soanssaud

u uonenb’d aNBISOIPAY O} JALIIP JUBWIO]
aq Sunedpur 9sas 38 pmy B Jo JUdWI Ppal

I 9+E)

Gm3 JO [943[ S} Ul U paretunsa @
9IBVE) '9BuB PHIU o1z pus WyN S0°0

&qrenired sy pue £[8d

Jo saure[ded oay 3o

FeRavik 1D ‘35U
g T
358U} §35

S003 bﬁ.wxﬁw Emsnm s

€8 Jo Jey) $BAIAYM BunBIY U0 aseaJoap spmby]
J83eA JO 89

= £upssadau 42224941 (]

dopoyjeaed JenBuciodd e aelg () g

“woug gl Si ISRl

 Ji pmbyy a1 Jo Asuap sseul A

uoisUD) 20BJNE Jo pmMbI{ Yl PIATY

RIIA PIOY S aqry Y], ‘AjpAndadsas wiwg pus Wl azoq
dn apew st 3qn3-1 V -£3150081A JO ae] 5U0IMIN aeIs (P)

{10 3y JO £3S0ISLA dpETIRUD

£917°0 51 Jua1pEd £3120[34

7 o puy *cw (5% Ty'656 51 AUIP 55T D It
© Ty pue /N T°0 Ul 559R8 Jeays 33 ojse2 Ut jutod Uredd € 3y Q)

‘wiy po X
Lreqnded ayy J0) uossaldxe ue 3auL(d -£yure[ded auyad (Q)
Jo Lysoostp (1

glms ay3 uo Y[ea 03 3qe are spesut urend) (1
: uumojoy dY3 J0j Su0Sedl [eonye) 3a) (8) °1 ’

£1quins aq Lvuwl IVP Jwussyy ¢

PIUNSSV
1ouad Juisn) §2YoJOYS jpou mwdq 3
‘suoysanb 1nf JAIL Lup yalisuy ‘I PRION
['say ¢ WKL
SOTuEqIIN P
VIVINUAV/dVIN

‘swoyeutwexy da153Q "F'd 13}S0WAG Y3AN0,s

(AT

ﬁmmz
JT)

T

(63481 9) LIE I I 2
'SUOS YoB[y pue 3[3ue
YCJA] 9UYd,
ud3ym ‘mofy aqqissaad . Yap duay pue suo uey
s w 3 B3 8I0W § .
“ 03 U} 2IULQINSIP JO UOTEI0100d Jo SMIVE iy Ho
' 1 OY) YaoNg ()

(Do p y)
A ; 7
- P i i g HOTEILL] St ot 1 I0ANRI(] ¢
§ /| 5 ® {
oje[d ay3 uo wesass Jre Aq po1xe Jamog 3“ "
3010 JULIMSIY :m
9210y Beyq (ut
. HII0) Yr
D auruIaa(g ‘£ o o
Y1 Jo sjuarnyje02 0% e s ot ST .
e s e SR S At 2 e
0g jo _y.oc% 3:3 13 &.m.x wEk Wl pue Suo| wg azis jo ﬁmc Q\.» e o
.L_,\Ex: . ! W [OUUNY PUIM B UL pijonptied i Tt
/o O DU i sasiundadyny (o o
: of fizy o

{Punoasd ay3 uo wooq o1
‘Punold ay3 aaoqe 09 1U0S 3y3 S183Y BUO UaYM Bq [[Lw durd ay
) E URI0G Jo epmanpe ue 3u yovyy ww _Mm m_?«aﬁ wmwm.rwﬁom,u oH
AIUEL . : SACRE
(SYIU g COURIGIBS S 1 Auqy Sauunu EPIouling sutgsc] («
L], "Wyl st auy adid o gl q
2 MO 4 Cp S8 JULIBUOL 4
Jo B Y3 aq prnoys 343 Ut uUonRdLY 03 anp pes 4 o', Azayn
JBYM Smo Y jo ssof ayy, -adid {iddns
Jo bgasm Ane w.ﬂ Y 8 Ul PIIJALOP o el 1d {{ddns L
9 J10AJDS3L w %Sh.ws .wo...:as Jey) pojemndns m.._ ,.w cm%ﬁww,, prey zad sz gr
el 1 Jo uonemdod v Autsiy ume #0194y woly Kuse uny
(S3aup p) W07 1 0y Dt s Lrig ()
LN 00

‘saul 48, y
R 1] AdI9Us [e303 pue 1uadpL.d AP AT Ty
B Ul U0y 03 anp pe ‘ PO TR
vy 1000 P P2y jo sso[ ay3 105 uonenbo yoeqsiop faeq 5 odid
9 STUI 5 WA A BUT HALN(] (g
Jey; swnssy .www.u .mw vwa 19[Ul 9y} UsdmMIa( 3S0( SI pesy [enuas U3 eaUa(] g,
33U 843 3e Ayrsusjur wwwwu mwﬂdo:wo "BgY{ 08 ST tR0IY) w.w DS 00 27
“wnmoo7 jo wulwumav N e owh AR N..C\Q.«OOO st vadﬂm Oﬂiu -«W T“.M%‘»» m;&:uu.. 0FT st
wwoQg aJde BSEUESN vﬁﬂﬂﬁ MOJaq St jeoaY] ay], E £ >au.‘._.mm.muwwucﬁ ayy
(532wl v) . o Aljeonan e jo saotauserp o x.p» rwmomm P
i H S[UTaY ] (g) *¢
wmiep ay3 aAoqe wg- [10 30 w ut y jutod e A815us - I
oy pue s omm 10 ommm St vautod a1 pw/Ny 2961 L %,Mw%wmwsﬂﬂ,.wﬁ
i ) 41 32 80 DS J0 110 U8 530476 50 ssains s
“uonEnba 8 1jjnowD N W Iasaurmn, waz o1
ravy g) . . 40331 9onpal pue dutiwesns e uoe uonjenba s i a o
PMY ay3 jo 431500514 onRWAUTY By3 A ?.Hm pe Ca et
: : 9y 3y3 8uteq
EERE- A
walo ! He [ 9N =0
9 rs rroyes
8y Jo mwsm..w.wﬁwmm:.iu:m Sutsn moys ‘7 £y1500s 4 povasaida ;
Wwapuddap s1 a1 N QUyDBW 3Yj jo paods ﬁmm:l..w pue d am
L urpew dmepay € jo B omw:mﬁﬂm JO ¢ Gy
RYISID JO 9lkI 3

(632U e )

) ]

b H H R .
d i

= RN CIPU%

¢ = & £ us :
¢T¢ = & Lg UsAlB s1 uondUNI wwAs a-
LIPAINS AT wner o oer -

i oputy g -



Page No... 1
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Fourth Semester B.E. Degree Examination,
ME/MTP/AUMM/MA
. Fluid Mechanics
Time: 3 hrs.} -

L

‘e aem e

Note: 1. Answer any FIVE full 3
A questions.
2. Answer should be precise and to the point.

(a) Define a fluid and explain its following properties.
i) .mc.l,wno tension
il) Viscocity

iii) Vapour E.nmmE.m.
iv) Bulk modulus

. (10 Marks)
‘() Clearly distinguish between
) Absolute pressure
il) Gauge pressure
") Gavge tmmo,c.i. .. (6 Marks)

. -(e) Two horizontal plates are placed 1.25 cms mvwwn and the intermediate space is

2,

C

. . filled with an ol viscocity 14 poise. Calculate the shear i il i
: . . stre: th if
upper plate is moved with a velocity of 2.5m/s. s i e ﬂ_z-ww

(a) State and prove Pascal's law. (8 Marks)

(b) Derive an expression for the total pressure force and the depth of centre of
pressure for an inclined surface submerged in water. (6 Marks)

() Define centre o». Buyancy and Metacentre for a floating body. (2 Marks)

(d) Measurements of pressure at the base and top of a mountain are 74 c¢m and

60 am of mercury respectively. Calculate the height of th ain if ai
a specific weight of 1.22kg/mt3. s € mountain —mw—v“...w_.“—.w

3. (a) Clearly explain how Metacentric-height is determined experimentally.

(6 Marks)

i

ige'

4.

T R M5

i

ih) A triangular plate of 2mt b
it plane making i sogle of 0 with free water surf
the hydrostatic force and the depth of centre ol pressrre when the apes
mts helow the water surface.

and height of 3 mt 1s unmersed o water, with

it

—
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(10 Marks)

(c) Briefly explain what is the basic criteria for the stability of 1 an erdirary ship

ii) a submarine 4 Marks)
(a) Define i) Stream line 1) Path line i Rotational flow  17) Compressible
flow. (4 Marks)

~

(b) Clearly derive the continuity equation in 3 dimensions in the differential form
and write the same for steady incompressible flow. 18 Murka)

(c) Clearly define convective and local acceleration. Find the acceleration compo-
nents at a point (1, 1, 1) in a flow field desenibed by u = 2:7 2y,

3,2

= -2zy +3y° +3yz w=-}z7 22z - 97z ($ Murks)

~

State Buckingham = theorem and show that the velocity through arealar
i is g - D _u
orifice is given by V = \/2gH$ ﬁﬁ. U.dqv

(a

Where H is the head causing flow D the dismeter of the Gritice, pis the absoiute
viscosity p the fluid of the mass density of the fluid and g the acceleration dus
to gravity. (10 Marks;

(b

(c) Water is flowing through a pipe of 65ram diameter under a gauge pressure of
360K Pa and 2 mean velocity of 1.8mts/sec. Determine the total head if the
pipe is 7 mts above the datum line, neglecting friction. -2 Marks)

~

Derive the Eulers equation of continuity for an ideal frictionless fluid. s Marks)

1

(a) Name the instruments in vour hydraulics laboratery tnat are simuiar 1o
voltmeter and ammeter and briefly explain the reasons for the same. 4 Marka,

(b) Clearly derive the expression for the theoretical dischage through a
venturimeter. Mention any assumption [mace. 3 Marks,
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P MODEL QUESTION PAPER ' o " Page No.. 2 . - ME45 ¥
. . (a ne the following dimensionless numbers : : 3
usv | | [ [ ] | . 5. (a) Define the following dimensionl b i
Fourth Semester B.E. Degree Examination, February/March 2004 . i) Reynolds number iv) Mach number ! -
Common to wg\g\ AU | 4 5 Froude Number v) Weber number i
Fluid Mechanics : o iii) Euler number R
Time: 3 ..x..”w.u _ [Max.Marks : 100 : ®) MNE”M ewum terms : Geometric similarity, kinematic similarity and U.Nuﬂ.dmn w
Note: Answer any FIVE Questions. , R - ) : o
R . . . (¢) In a 45° horizontal bend a rectangular air duct of 1m? cross sectional area is
«) Recsgnise the following subatances as fluids or solids and if fluids classify them gradually reduced to 0.5m?/s area. Find the magnitude and direction of the
ther. The valves are obtained from isothermal tests. ; force required to hold the duct in position, if the velocity of flow at 1 meter
- PrEn : . ) . , wide cross section is 10 m/s and the pressure is 3N/cm?. Take specific weight |
Substance A/ g2 =0/ 1| 23] 4 of air as 11.38N/m? , . a0 i
m.svmrwb .w mﬂn 0j2/4/16|8 6. (a) Derive an expression for the discharge through an inclined venturimeter ».Q.m
: ce Bl = op1f213]4 an upward flow. . (10 Marks)
- M.u 1/2/3/4]5 " (b) A reservoir has been built 4 km away from a town having a population of :
Substance C Nm =0|.5{10[15/2 5000. Water is to be supplied from the reservoir to the town. The per capita !
»=0110l25/ 40|64 consumption of water per day is 200 litres and half of the daily supply is to
Sab p tha Koo Bt B be pumped within 10 hours. The head at entry is 25m and that at exit is
ubstance D Nm =0/0[0{0]|O0 5m. Assumming the head loss is due to friction in the pipe line calculate the
r=005 115! 2 diameter of supply main. Assume that the co-efficient of friction for the pipe
,, is 0.008. (10 Marks)
Substance E mw =0/ 1(2]3]4 e .
- H oiolololo 7. (a) Umlﬁ.w an expression for the loss of head due to friction for laminar flow between
" , two parallel plates, both the plates fixed. (10 Marks).-
1
(8 Marks) (b) What is cuette flow ? Sketch the velocity profile for such a flow. (2 Marks)

(b) A1 m?, 10kg flat plate slides dovm a 30° inclined plane over a 0.1 cm-uniform

layer of oil, 4 = 0.05¥ - s/m?. Determine steady state velocity. (¢) Derive expressions for the sonic velocity in a compressible fluid medium for

i) Isothermal process and
ii) Adiabatic process. Justify which of these two is correct. (10 Marks!

8. (a) Define the following :
i) Boundary layer thickness
ii) Displacement thickneyss

~ _ iii) Momentam thickness : , . (8 Marka!
- - &Mu.‘a F. Pr—

. (b) A projectile travels in air of pressure 10.1043 N, [cr? at 10°C at a speed of
(6 Marke 1500 km/hour. Find the Mach number and Mach angle. .. 7 =14 aLd
ar . R = 287J/kg%k. (4 Markd

{c) A soap bubble 0.8cm in di ,
mu:EvaS it M_::MM mw:mwww Mmﬂzwy”w:ﬂwﬂﬂmm%”. essure of 1kN/m? within it. . (c) A thin plate is moving in a still atmospheric air at a velocity of 5 m/s. .9._
2 Dr N . (4 Marks) length of tho plate is 0.6m and width is 0.5m. Calculate the following : :

. (a) 3 : . . . ;
at Mo.&v MMW”W%%HWM mﬂ“ Ewmwmvm%mm element of fluid at rest, indicating pressures i) Thickness of boundary layer at the end of the plate. m
the form p = ~h. Lror e .mEmbn shown, derive the hydrostatic low in ii) Drag force on one side of the plate '
1) For the figurs sl o, ! . (10 Marks) Take weight density of air as 12.16N/m? and Kinematic viscocity 0.1l
gure shown in 2b, the flufd P {s water and fluid Q is mercury. stokes. . (10 Martd
, TR

Contd.. . 2
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4. (@) Show that for o finite number of stages for cocmpression the overall isentrogic
g

efficiency is given by

[ m{y-1
S P T -1
T e = e
=1
1 T . -
145 P, 1 1
where

m = number of stages.
Py = pressure ratio per stage.
1,4 = stoge efficiency

v = ratio of specific heats. (10 Marks)

In @ muMtl stoge axial flow air compressor, air is taken ot 1 bar and 150C. 1t is
compressed to a final pressure of 6.4 bar. The final temperature of air Is 3000C.
Determine the overdll isentropic efficiency of the compressor and also the poly-

tropic efficlency.

®

~

If the actudl temperatlre rise per stage is imited to 139K, determine E.m number
of stages required assuming that the polytropic efficiency is equal to the stage
efficlency. (10 Marks)

5. (@) Applying Bemoulli's equation between the inlet and exit of the impeller of a
centiifugal pump show that the static pressure rise is glven by

Pp2-n= m.ﬁ «w:. + Q.wn - w\ww—m no.mnnu \WN_

" where
Sﬂ_ = velocity of flow at inlet = ¥}
Sun = velocity of flow at exit.
B, = Blade angle at exit.
U, = Blade velocity at exit
p = Density of the fluid.
p; = Statlc pressure of fiuld at inlet

P> = Static pressure ot exit. (6 Marks)

A single sided centrifugal air compressor running at a speed of 16500 rpm produces
a pressure ratic of 4:1. The hub diameter at the ayse of the compresser is 16 cm.
Inlet cf air to the rotor Is axial and equal to 120 m/s. The stagnction temporat e
and pressure at Inlet are 25°C and 1 tar. The mass flow rate is 8.3 kg/s and the
total head isentropic efficiency is 78%. The prassure coefficlent is 0 7. Datarmina

[¢+]

~

) eve tip dlametor

{fe]

I btlade angle at eye rcot and v 11D

i impezler tip diameter end
Ay YT S
RERADED)

i) <hoft power input to the CCH-Siassor il e mechanical eff

Corntel 0

(b

8. (a

~

(®

MES5]

> Of AN Gt SOMPIESSST IS SaRgrec with 10 Nat Fd8 Lanas [ g f

Brparmtie fe s 208 Mma

NUD 1o 1D reho s O 60 end he workdon: facicr s 093 ha seahooic offcena, >f .
the stege 0.89  Assuming anoniet velocrty of 140 my/s and cmpent concitons of :
1.01 tar ond 288 K, calculate

-k

1) The fip rocius and the corresponcing cirections of Ve, and Vi, if the Yaen
numter reighive 1o the o s timited 10 0.95 : °

iy Tha maoss flow entenng the stage
i) The stage stagnation prassure rahio and power required (14 Marks)

Explain how fres vortax flow thedty 1s used to cetermine the o Gng'es ct Cittarant
tlade height in an axal flow compressor (6 Marks)

Show that for a singte stage axlal flow impulse turbine the roter etficiency s Grven
by

Nrotor = 2(Pcosay ~ &J A~ +k nemwuv
cosf

where

9 = Sicde speed rcho.

Nozzle angle

Blade angle af inlet

B, = 8lade ongle at exit

f = Blade friction factor or biade velocity coefficient. (8 Marks)

2
i

S
"

i

An cxiat flow impuise turbine has a mean rotor dicmetear of 38cm and runs a! 2200
mm. The tlade speed ratio is 0.45 cnd the nozzle angle at the rotor inlet 15 200,
The mass flow rate is 10 kg/s. Oetermine the power output and the axial thrust
assuming that the rotor blades are equicngulcr (12 Marks)

Define unit speed, unit pewer and unit guentity as applied 1o a hydreulic turtine.
(6 Marks)

A vertical-shaft inward flow reaction turbine runner cevelops 12365 kW and uses
Eﬁu.\u of water when the net head is 116m. The runner has a cicmetsr ¢f 1.5m
and rotates at 430 mm. Water enters the runiner with a velocity of fow of 10 m/s
cnd comes out of the runrer and enters the draft tube with ¢ velocity of 7 m/s.
The difference between the sum of the pressure and potsnticl hecds at iniet G-
the runrer and at exit of the runner is 40m. Determine v

i) the vglocity end Cirection of watar ot inlet to the runner
i) blade cngle ¢t inlet
1565 Of Nocd in the runre

w) hyetaghe afficoney
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NEW SCHEME

Fourth Semester B.E. Degree Examination, July 2006
Mechanical Engineering

Fluid Mechanics

Time: 3 hrs.} [Max. Marks: 100

Note: 1. Answer any FIVE full questions.
2. Write legibly and draw neat sketches wherever required.

1 a. Recognize the following substances as fluids or solids and if fluids, classify

them _further. The values are obtained from isothermal tests. (10 Marks)
Substance A | dv
| —= 0 1 2 3 4
dy
r= 0 2 4 6 8
Substance B | dv
-_— 0 1 2 3 4
dy
= 1 2 3 4 5
Substance C | dv
_= 0 0.5 1.0 1.5 2.0
dy
- 0 1.0 2.5 4.0 6.0
Substance D | dv
_—= 0 0 0 0 0
dy .
- 0 0.5 1 1.5 2
Substance E | dv
_— 0 1 2 3 4
dy
r= 0 0 0 0 0

b. An oil of viscosity 5 poise is used for lubrication between a shaft and sleeve.
The diameter of the shaft is 25 mm and rotates at 200 rpm. Calculzte the
power lost in the oil of the bearing for a sleeve length of 100 mr. The
thickness of the oil film is 1.2 mm. (05 Marks)

c. Derive an expression for surface tension on liquid droplet. (05 Marks)

2 a. A single column vertical manometer is connected to a pipe containing oil of
specific gravity 0.9. The area of the reservoir is 100 times the ares of the
manometer tube. The reservoir containing mercury of specific graviny 13.6.
The level of mercury in the reservoir is at a height of 30 cm below the center
of the pipe; and difference of mercury levels in the reservoir and righz limb is

50 cm. Find the pressure in the pipe. (10 Marks)
b. Derive an expression for total pressure force and position of centre of dressurs
of a vertical plane surface submerge in liquid. (1C Marks)

Contd... 2
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3 a
b.
4 a
b.
5 a
b.
6 a
b.
c.
7 a
b.
8 a
b.

Derive an analytical expression for the metacentric height of a floating body.
(10 Marks)
A rectangular pontoon is 4 m long, 3 m wide and 1.4 m high. The depth of
immersion of the pontoon is 1 m in sea water. If the centre of gravity is 0.7 m
above the bottom of the pontoon, determine the metacentric height. Take the
density of sea water as 1030 kyms. (10 Marks)

Decfine continuity equation. Write its equation. Derive the continuity cquation
for the three dimensional flow in Cartesian co-ordinates and modify it for two

and one dimensional flow. (10 Marks)
What do you mean by velocity potential function and stream function? Write
their properties and relations for 2-D flow. (10 Marks)

State Bernoulli’s theorem for ideal steady flow of an incompressible tluid.
Derive an expression for Bernoulli’s equation from the fundamental or first
principle and state the assumptions made for such a derivation. Also write its
applications. (10 Marks)

A horizontal venturimeter with inlet and throat diameters of 32 cm and 16 cm
respectively is used to measure the flow of water. The reading of differential
manometer connected to inlet and throat is 22 cm of mercury. Determine the
rate of flow. Take co-efficient of discharge Cd = 0.97. (10 Marks)

What do you mean by dimensionless number? Define, explain and derive
i) Reynold’s number ii) Froude’s number iii) Euler’s number

iv) Weber’s number v) Mach number. (10 Marks)
Derive an expression for the velocity of sound wave for the compressible fluid
and adiabatic process. (06 Marks)

Find the sonic velocity for the following fluids: ]
i) Crude oil of specific gravity 0.85 and bulk modulus of 150000 N/cm™.
ii) Mercury having a bulk modulus of 2600000 N/cm®. (04 Marks)

The water is flowing at a velocity of 4 m/s through a pipe of diameter =5 cm
and length 55 m. Find the head lost due to friction using i) Darcy equation and
i) Chezy equation. Take value of Chezy’s constant = 60 and kinematic
viscosity y for water = 0.01 stoke. (10 Marks)

Prove <hat the velocity distribution for a viscous flow between two parallel
plates, when both plates are fixed across a section is parabolic in nature. Also
prove that maximum velocity is equal to one and a half times the aserage

velocity. . (10 Marks)
Define drag force and lift force. Also derive their expressions. (10 Marks)
Derive an expression for displacement thickness and momentum thickness of a
flow over a plate. (10 Marks)

*kok ok ok
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r’é ﬁx Fourth Semester B.E. Degree Examination, Dec. 06 / Jan. 07
' ME/IP/IM/MA /AU
Fluid Mechanics
Time: 3 hrs.] [Max. Marks:100

Note : I. Answer any FIVE full questions.
2. Draw neat sketches wherever necessary.

1 a. Define compressibility and derive an expression for bulk modulus of elasticity for a

perfect gas undergoing isentropic process. (06 Marks)
b. Define surface tension and show that the gauge pressure within a liquid droplet varies
inversely with the diameter of the droplet. (06 Mazrks)

c. A shaft of 0.1 m diameter rotates at 60 rpm in a 0.2 m long bearing. Taking tha: the
two surfaces are uniformly separated by a distance of 0.5 mm and taking linear
velocity distribution in a lubricating oil having dynamic viscosity of 4 CP, finé the

power absorbed in the bearing. (08 Mxrks)

2 a. Sketch and explain hydrostatic paradox. (04 Marks)
b. Define metacentre and derive an expression for a floating body for its metacentric
height. (08 Mzxrks)

. A cargo ship weighing 4000 tonnes has a draft of 7 m in seawater (Sp.gr. 1.035).
After discharging cargo of 510 tonnes its draft reduces by 0.5 m. What will be its
draft in a fresh water harbour after further discharging a cargo of 300 tonnes?
Assume no change in cross sectional area for depth under consideration. (08 Marks)

3 a. Explain potential function and flownet. (06 Mrks)
b. The velocity in a flow field is given by u = 3 m/s, v = 6 m/s. Determine the equzazion
of the stream line passing through the origin and the one passing through a point

(2m, 3 m). (06 Marks)
f ¢. A velocity potential in 2-D flow is @ =y — x? - y*. Find the stream function for this
flow. (08 Marks)

4 a. The losses AThper unit length of pipe in a turbulent flow through a smooth Tipe

depend upon velocity V, diameter D, gravity g, dynamic viscosity p and density p.
With dimensional analysis determine general form of the equation for the lossss.

(06 Marks)
b. Derive the Euler’s equation of motion for real fluids and hence deduce Bernow li’s
equation of metion. Mention the assumptions made. (08 Marks)

¢. A pipe gradually tapers from a diameter of 0.3 m to 0.1 m over the length as sh:an
in Fig. 4(c). 1t conveys kerosenc (Sp.gr. 0.80) at 50 1's. The pressure at bottom er:? is
200 KN/ If the pressure at upper end is not to fall below 100 kN/m’. find the v _e
of Z. (Neglect losses). 2_\) (06 Ma-ks)
SO
/

../,
i -
Fig. 4(0) Q\, Vs \l Contd.... >
AR 7 -
X

O

-
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5 a. Ina 100 mm diameter horizontal pipe a venturimeter of 0.5 contraction ratio has been
fitted. The head of water on the meter when there is no flow is 3 m of water. Find the
rate of flow for which the throat pressure will be 2 m of water. The co-efficient of the

meter is 0.97. (08 Marks)
b. Derive an expression for a flow through a triangular notch in terms of head over
notch. (06 Marks)

C. A pitot static probe is used to measure the flow of water in a S cm diameter pipe. If
the mean velocity is 5 m/s, and the pitot static tube is connected across a mercury
filled differential manometer, what should be the level difference in the mercury
column? (06 Marks)

6 a. Derive Darcy-Weisbach equation and deduce it to Chezy’s equation. (08 Marks)
b. Show that the energy transmitted by a long pipe is maximum when one third of the
energy put into the pipe is lost in friction. One hundred kW is to be transmitted
through a pipe, the pressure at the inlet of the pipe being 70 bar. If the pressure drop

per kilometer is to be 0.44 bar and if f = 0.02, find the diameter of the pipe and the
efficiency of transmission for 16 km. (12 Marks)

7 a. Derive an expression for velocity and average velocity for viscous flow between rwo
stationery parallel plates. (06 Marks)

. Explain D’ Alembert paradox. (04 Marks)

C. A television transmitter antenna consists of a vertical pipe 20 cm diameter and 30 m

high on top of tall structure. Determine the total drag on the antenna and the bendin%
moment about the base in a 30 m/s wind at NTP. Take density of air as 1.22 kem

and viscosity as 1.79x 10” NS/m?, Cp = 0.2. (10 Marks)

8 a. Explain
1) Boundary layer thickness
i) Displacement thickness
1ii) Momentum thickness.
The velocity profile in a laminar boundary layer is approximated by a parabclic

2
profile g— = 2(—}:) —(—X) where u is the velocity at yand u—>Uasy— 5.

) )
Calculate displacement thickness and momentum thickness. (10 Marhs)
b. Determinc the velocity of a bullet fired in the air if the mach angle is observed to e
30". Given that the temperature of air is 22°C. density 1.2 kg/m’. Take v=14 a:d
R =287 J/kgK. Derive the equation used. (10 Marks)

XXk kk
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NEW SCHEME

Fifth Semester B.E. Degree Examination, Dec.06/Jan. 07
Mechanical Engineering

Fluid Machinery

Time: 3 hrs.] [Max. Marks:100

a.

a.

a.

b.

AL

s Note: I. Answer any FIVE questions.
2. Use of thermodynamics data hand book permitted.

Define a turbo machine. With a neat sketch explain the parts of a turbo machine.

(06 Marks)
Give the significance of the dimensionless terms 1) Ilow coefficient 1) Head

coefficient and iiil) Power coefficient with respect to turbo machines. (06 Marks)
Tests on a turbine runner 1.25m in diameter at 30m head gave the following results,
Power developéd = 736 kW. Speed is 180 rpm and discharge is 2.7m’/s. TFind the
diameter. speed and discharge of a runner to operate at 45m head and give 1472 kW at
the same efficiency. What is the specific speed of both the turbines? (08 Marks)

With usual notations and velocity triangles derive alternate turbine equation and

_identify the components of energy transfer. (10 Marks)

In a turbine stage with 50% reaction the tangential blade speed is 98.5m/s. The steam
velocity at the nozzle exit is 155m/s and the nozzle angle 1s 18°. Assuming symmetric
ilet and outlet velocity triangles conpute the inlet blade angle for the rotor and power
developed by the stage assuming a steam flow rate of 10kg/s. Find also the utilization
factor. (10 Marks)

Define utilization factor for a turbine and derive an expression for the same involving
degree of reaction. (10 Marks)
The following data refer to a 50% degree of reaction axial flow turbo machine:
Inlet fluid velocity = 230m/s ; inlet rotor angle = 60°.
Intet guide blade angle = 30 ; outlet rotor angle = 25°,
Find the utilization factor. axial thrust and the power output per unit mass flow.

(10 Marks)

Show that reheat factor in multistage turbine is greater than unity along with h = s

diagram. (08 Marks)
Define i) Total to total efficiency and ii) Total to static efficiency, for power absorbing
turbo machine with h — s diagram. (04 Marks)

In a3 - stage turbine the pressure ratio of cach stage and stage efficiency are 2 and
75% respectively. Caleulate overall efficiency and power developed if air initially at o
temperature of 600"C flows through it at a rate of 25kg/s. Also f{ine reheat factor.

(08 Marks)

Derive an expression for the static pressure rise i the impellor of a centrifugal pump
with velocity triangles. (06 Marks)
Write o note on muitistage centrifugal pumps. (04 Marks)

Contd .2
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b.

A 4 — stage centrifugal pump has im&)ellors each of 38 cms diameter and 1.9cms wide
at outlet. The outlet vane angle is 45" and the vanes occupy 8% of the outlet area. The
manometric efficiency is 84% and overall efficiency is 75%. Determine the head
generated by the pump when running at 900 rpm discharging 59 litres per second.
Also determine the power required. (10 Marks)

Draw the velocity diagrams for an axial flow compressor stage and show that the

. \Y% tany, + tan .
degree of'reaction is given by R = —*tany,, where vy = (tany, 5 v.) is the
u
mean blade angle with respect to axial direction. (10 Marks)

An axial flow air compressor of 50% reaction design has blades with inlet and outlet
angles with respect to axial direction of 45" and 10° respectively. The compressor is to
produce a pressure ratio of 6:1 with an overall isentropic efficiency of 0.85 with inlet
static temperature 37°C. The blade speed and axial velocity are constant throughout
the compressor. Assuming a value of 200m/s for blade speed find the number of stages
required if the work done factor is i) unity and ii) 0.87 for all stages. (10 Marks)

What is the need for compounding in steam turbines? Name four types of
compounding and explain with a neat sketch Pressure — velocity compounding.

\ (08 Marks)
Dry saturated steam at 10 bar is supplied to a single rotor axial flow impulse turbine,
the condenser pressure being 0.5 bar. The nozzle efficiency is 94% and the nozzle
angle at the rotor inlet is 18° to the wheel plane. The rotor blades are equiangular and
more at a speed of 450m/s. If tie co-efficient of velocity for the rotor blades is 0.92,
find 1) The specific power output ii) Rotor efficiency. iil) Stage efficiency iv) Axial
thrust v) Direction of exit steam. (12 Marks)

Classify Hydraulic turbines with examples. (05 Marks)
A three — jet Pelton wheel is required to generate 10,000 kW under a head of 400m.
The blade angle at outlet is 15% and reduction in relative velocity over the buckets is
5%. If overall efficiency is 80% C, = 0.98 and speed ratio = 0.46. Find 1) Diamecter of
jet ii) Total flow in m3/s. iii) Force cxerted by a jet on the buckets. (10 Marks).
Draw a neat sketch of a Francis turbine and explain the functions of a draft tube.

{05 Marks)

kkFkk
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3 a
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Fourth Semester B.E. Degree Examination, June / July 08
Fluid Mechanics

3 hrs. © Max. Marks:100

Note : Answer any FIVE questions selecting at least TWO
questions from each part.

PART - A
Define the following fluid properties and state their units. (06 Marks)
i) Specific weight i) Kinematic viscosity iii) Surface tension iv) Vapour pressure.
Define capillarity, obtain an expression for capillary rise of a liquid. (06 Marks)

An oil film of thickness 1.5mm is used for lubrication between a square plate of size
0.9m * 0.9m and an inclined plane having an angle of inclination 20°. The weight of the
square plate is 392.4N and it slides down the plane with a uniform velocity of 0.2m/s. Find
the dynamic viscosity of the oil. (08 Marks)

State and prove the Pascal’s law. (07 Marks)
A Caisson for closing the entrance to a dry dock is of trapezoidal form 16m wide at the top
and 10m wide at the bottom and 6m deep. Find the total pressure and centre of pressure on
the caisson if the water on the outside is just with the top and dock is empty. (08 Marks)
Explain the conditions of equilibrium for a floating body with neat sketches. (05 Marks)

Differentiate between : i) Steady and un-steady flow ii) Uniform and non — uniform

flow iii) Laminar and turbulent flow. (06 Marks)
Obtain an expression for continuity equation for a three — dimensional flow. (08 Marks)
A stream function is given by y = 5x — 6y. Calculate the velocity components and also
magnitude and direction of the resultant velocity at any point. (06 Marks)
Explain the following terms in brief : i) Dimensionally homogeneous equation
ii) Kinematic similarity. (04 Marks)

State Buckingham’s IT - theorem. The efficiency n of a fan depends on density p, dynamic
viscosity p of the fluid, angular velocity o, diameter I of the rotor and the discharge Q.

Express 1 in terms of dimensionless parameters. (10 Marks)

Define the following dimensionless numbers and state their significance:

i) Froude’s number ii) Euler’s number  iii) Mach’s number. (06 Marks)
PART -B

Name the various forces present in a fluid flow. (02 Marks)

Derive the Euler’s equation of motion for ideal fluids and hence deduce Bernoulli’s

equation of motion. Mention the assumptions made. (10 Marks)

The water is flowing through a taper pipe of length 100m having diameters 600mm at the
upper end and 300mm at the lower end, at the rate of 50 litres/s. The pipe has a slope of 1
in 30. Find the pressure at the lower end if the pressure at the higher level is 19.62 N/em’.
(08 Marks)
1of2
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Derive the Darey — Weisbach equation for the loss of head due to friction in a pipe.
(10 Marks)
Define the terms : Hydraulic gradient and Total energy line. (04 Marks)

A horizontal venturimeter with inlet diameter 20cm and throat diameter 10cm is used to
measure the flow of water. The pressure at inlet is 17.658 N/cm? and the vacuum pressure
at the throat is 30cm of mercury. Find the discharge of water through venturimeter. Take

Cq=0.98. (06 Marks)
Define Reynold’s number. What is its significance? (04 Marks)
Prove that the velocity distribution for a viscous flow between two parallel plates, when
both plates are fixed across a section is parabolic in nature. (10 Marks)

An oil of viscosity 0.1 Ns/m” and relative density 0.9 is flowing through a circular pipe of
diameter 50mm and of length 300m. The rate of flow of fluid through the pipe is 3.5

litres/s. Find the pressure drop in a length of 300m pipe. (06 Marks)
Derive an expression for displacement thickness of a flow over a plate. (08 Marks)
Define Mach number, Mach angle and Mach cone. (06 Marks)

A flat plate 1.5m x 1.5m moves at 50 km/hr in stationary air of density 1.15kg/m’. If the
coefficient of drag and lift are 0.15 and 0.75 respectively, determine. .
1) Lift force ii) Drag force ii1) Resultant force. (06 Marks)

% % dede ok
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USN 06ME4GE
Fourth Semester B.E. Degree Examination, Dec.09-Jan.10
Fluid Mechanics
Time: 3 hrs. , Max. Marks:100
Note: Answer any FIVE full questions, selecting
. at least TWO questions from each part.
PART - A

[y

Distinguish between :

1)  Mass density and specific weight

11)  Newtonian and non-Newtonian fluid

iii) Absolute and Kinematic viscosity. ' (06 Marks)
An oil film of thickness 2mm is used for lubrication between a square plate of size
0.9m x 0.9m on an inclined plane having an angle of inclination 30°. The weight of the
square plate is 350N and it slides down the plane with a uniform velocity of 0.3m/sec. Find

the viscosity of the oil in poise. (06 Marks)
Establish a relationship among absolute, gauge and atmospheric pressures with a simple
sketch. (03 Marks)

A U-tube manometer containing mercury is connected to a pipe in which water is flowing.
Water lend in the limb connected to pipe is 0.5m below centre of the pipe and the free
surface mercury in the other limb (open to atmosphere) 1s 0.8m below the centre of the pipe.
Calculate the pressure of water in the pipe. (05 Marks)

Define the terms :

i) Total pressure i1) Centre of pressure (04 Marks)
An annular plate 3m external diameter and 1.5m internal diameter is immersed in water with
its greatest and least depths below water surface at 3.6m and 1.2m respectively. Determine
the total pressure and the position of centre of pressure on one face of the plate. (08 Marks)
A solid cylinder 15cm diameter and 60cm long consists of two parts made of different
materials. The first part at the base is 1.2cm long and of specific gravity 5. The other part of
the cylinder is made of the material having specific gravity 0.6. State if it can float vertically
in water. (08 Marks)

Distinguish between :

i)  Steady and un-steady flow

ii)  Uniform and non-uniform flow (

ii1) Laminar and turbulent flow. (06 Marks)
Derive an expression for continuity equation for a three dimensional flow. (08 Marks)

If for a two dimensional potential flow, the velocity potential is given by ¢ =4x(3y-4),
determine the velocity at the point (2, 3). Determine also the value of stream function vy at
the point (2, 3). (06 Marks)

State Buckingham’s n theorem. Why this theorem is considered superior over the Rayleigh’s
method for dimensional analysis? (05 Marks)

[ of2
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PART - B

State and prove Bernoulli’s equation for a fluid flow. Mention assumptions made in
derivation. (10 Marks)
Water is flowing through a taper pipe of length 150m, having diameter 500 mm at the upper
end and 250 mm at the lower end. Rate of flow is 70 liters per sec. The pipeline has a slope
of 1 in 30. Find the pressure at the lower end if the pressure at higher level is 2.5 bar.

(10 Marks)

Explain with neat sketch, working of pitot-static tube. (05 Marks)
Differentiate between Orificemeter and venturimeter with neat sketches. (05 Marks)
A horizontal venturimeter with 50cm diameter at inlet and 20cm throat diameter is used for
measuring rate of water flow, if the pressure at inlet is 1.8 Bar and vaccum pressure at the
throat is 30cm of mercury, find the rate of flow. Assume 10% differential pressure head is
lost between the inlet and throat section. Assume coefficient of discharge is 0.96. (10 Marks)
>
Derive Hagen-poiseulle’s equation for viscous flow through a circular pipe. 0.
Rate of water flow through a horizontal pipe is 0.030 m*/sec. Length of pipe is 1000 meters.
Diameter of pipe for first half of length is 200mm and suddenly changes to 400m-~ for
remaining length. Find the elevation difference between the two reservoirs connected by the
horizontal pipeline. Take f=0.01 for material of pipeline. (10 Marks)

Explain terms :

i) Lift

i1) Drag

ii1) Displacement thickness

1v) Momentum thickness (08 Marks)
Explain Mach angle and Mach cone. (04 Marks)
A projectile travels in air of pressure 15 N/ecm?” at 10°C, at a speed of 1500 km/hr. Find the
Mach number and Mach angle. Assume Y=1.4 and R=287 J /kgOK (08 Marks)
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Fourth Semester B.E. Degree Examination, May/June 2010
Fluid Mechanics
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
: PART - A
1 a. Define the following terms with their units :
1)  Capillarity
i1)  Surface tension
iii) Mass density
iv) Pressure intensity
v)  Kinematic viscosity. (10 Marks)
b. Derive the relation for pressure intensity and the surface tensile force, in case of soap
bubble. (04 Marks)
C. A steel shaft of 30 mm diameter rotates at 240 rpm, in a bearing of diameter 32 mm.
Lubricant oil of viscosity 5 poise is used for lubricant of shaft in the bearing. Determine the
torque required at the shaft and power lost in maintaining the lubrication. Length of bearing
is 90 mm. (06 Marks)
2 a. State and prove Pascal’s law. (04 Marks)
b. Show that, for a submerged plane surface, the centre of pressure, lies below the centre of
gravity of the submerged surface. (08 Marks)
c¢. A differential mercury manometer is used for measuring the pressure difference between
two pipes A and B. Pipe A is 500 mm above the pipe B and deflection in Hg manometer is
200 mm. Pressure intensity in pipe A is greater than pipe B. Pipes carry oil of specific
gravity 0.90. Find the pressure difference between the two pipes. Sp.gr. of mercury = 13.6.
(08 Marks)
3 a. Explain the importance of metacentre with stability of floating bodies. (04 Marks)
b. A wooden block (barge) 6 mts in length, 4 mts in width and 3 mts deep, floats in fresh water
with depth of immersion 1.5 mts. A concrete block is placed centrally on the surface of the
wooden block, so that the depth of immersion with concrete is 2.8 mts. Find the volume of
the concrete block placed centrally, if the specific gravity of concrete is 2.75. Find also the
volume of water displaced. (08 Marks)
c. Differentiate between :
i)  Steady flow and uniform flow i) Laminar and turbulent flow
i)  Streamline and streakline iv) Rotational and irrotational flow. (08 Marks)
4 a. Show that streamlines and equipotential lines are orthogonal to each other. (04 Marks)
b. Torque developed by a disc of diameter D, rotating at a speed N is dependant on fluid
viscosity ‘p’ and fluid density ‘p’. Obtain an expression for torque, T = pN?D’ 4){3%7}
p
(08 Marks)
c. For a two dimensional fluid flow, velocity potential is ¢ = y + x* — y*. Find the stream

function and velocity at a point P (2, 3). Check irrotationality of flow. (08 Marks)
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PART - B

Derive Bernoulli’s equation and state the assumptions made. Mention the statement of
Bernoulli’s equation. (10 Marks)
A pipe gradually tapers from a diameter of 0.4 mts to diameter 0.25 mts at the upper end.
The pipe carries oil of specific gravity 0.90 and rate of flow is 45 kg/sec. Elevation
difference between two SCCthI’lS is 5.0 metres. If the pressure intensities at the bottom and

the upper sections are 225 kN/m” and 105 kN/m® respectively, find the direction of flow and
also loss of head between the two sections. (10 Marks)

Sketch and derive the relation for actual discharge through an orifice meter. (08 Marks)
A pitot static probe measures the velocity of water flow through a pipe of diameter 7.5 cm.
If the mean velocity of water flow is 6.5 m/sec and coefficient of pitot tube is 0.98, find
deflection in mercury manometer connected across the pitot — tube. Determine the mass rate
of water flow. (08 Marks)

List the types of losses, with a neat sketch and equations for head losses. (04 Marks)

Derive the relation for the pressure drop in a viscous flow through a circular pipe. (10 Marks)
Sketch the total energy line and the hydraulic gradient line for a pipeline connecting two
Ieservoirs. . (04 Marks)
A pipeline 50 m long, connects two reservoirs, having water level difference of 10m. .
Diameter of the pipe is 300 mm. Find rate of water flow, considering ail the losses.
Coefficient of friction for pipe material is 0.01. (06 Marks)

Explain following terms :

1)  Lift

i1) Drag

iii) Boundary layer separation
iv)  Momentum thickness

v)  Displacement thickness. (10 Marks)

Derive a relation for the velocity of sound in a compressible fluid. (06 Marks)

Find the velocity of a bullet fired in the air, if the Mach angle is 30°. Temperature of air is

22°C, density of air is 1.2 kg/m’. Assume y=1.4 and R =287 J/kg K. (04 Marks)
* % % k %
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