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(ii) Streamline body
(v) Drag
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(iii) Bluffbody
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Note: Answer any FIYE full questiorwrCfiposing ONE fuL questibnfrom each module.

,-
! Module-I

a. Explain the following terms: " fujir, ; ,1rri'

(i) Total pressure ,r:;::..:.='I'' 
" (ii) Centre ofpressuie

(iii)GaugepreSsure...:=...:]]::.:....'.::::(iv)Buoyancy
b. Derive expression for total pressure force and ceritfetof pressure act on a vertical surface

immersed in staticflEid. .,. '1i'' (08 Marks)
c. Discuss on flui{preisure measuring devices;'*,iii. (04 Marks)

-1

OR
a. Explaintl{bEulerian and Langragian,rnethod of fluid flow analysis with suitable example.

" 
-.r, 'i3,r' ",q "Jrue, (08 Marks)

b. Derifb\ffie 3-dimensional flow cofr$inlrrity equation in carfdffiah coordinates. (08 Marks)
c. Calculate the velocity of fluid 

-n-o* 
it a point (2, 3)i-G$&,2-D flow stream function is given

by ry = 2xy. ,i,"- , ., .,,,.""=:::':i::'; (04 Marks)

,., ..",#li.,,u ,, :.

,..,'1 Modul$Z.f fr " -,,,, 
*

a. Derive the Euler's equqfidfi of fluid motionpiidllence deduce Bemoulli's equation.
(10 Marks)

-

b. Derive an exprEsB[Utfl'for discharge thrpugli,venturimeter. (10 Marks)
'q 1

"; 
^"_ 
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OR
a. Derive 

";p;edrlon 
for dischargr dfiry"gh;;ungut ffi'fr. (10 Marks)

b. A horizthTtal venturimeter o,f 20-em inlet diametd?"and l0 cm throat diameter is used to,:
measuiH.]lan oil flow. Theiiid&eharge of oil through venturimeter is 60 lit/s. Calculate the

rgading of oil-mercury diBi€ritial manometei. Take Ca:0.98 and specific gravity:0.8.
.,,.*-f1*, ,- : ; -,.=, . (10 Marks)

ti:,,,. ,i *a! 
::1.-,$ria,1'

irnii-::. &r,...,"'" Module-3
5 a. Derive Hagen Poieedlle equation fqelandnar flow through a circular pipe. (10 Marks)

b. A crude oil-fl#&g through a hoffipntal circular pipe of 10 cm diameter and 100 cm length.

Assume td*lftei flow and calcdlaib pressure drop if 100 kg oil collected in a tank in
30 seconds. fit" viscosity =.0.97 N-S/m2 and specific gravity: 0.9. (10 Marks)

,, 

,,::..r.i r:ra+r,.

l;.'"1**,"' OR
Discuss the energy losses that occur in pipe flow.
Derive Darcy-Weispaih equation for determining loss of head due to friction.

{]+d'' Module-4
Explain the foiloiving terms:
(i) Boundary layer thickness
(iv) Li#\;j*

""v'j]i,.,r:l

_{

,,'.r*r,t
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(10 Marks)
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b. Deduce an expression for pressure drop (dp) in a pipe-*ffising Buckingham's m - 
![e.ore1

if fluid has velocity (V), viscosity (lr) and aen^ffi{OY Consider pipe diameter (D) and

length (L). d;.W-' 
(10 Marks)

'.$ :iir 
,!,O\ffi*+.- 

^,*M'8 a. Explain the following terms: ;1eu.%*' ,s*,}v

6j' n"ynoh's numbir (ii) fp,ffi number (iii) Euler'ffinber

ii") W"t".'s number (v) MeM number .* ^s- 
(r0 Marks)

b. A flat plate 1.5 m x 1.5 - *orr"@;#f.*n. in stationaryr@density 1.15 kg/m3. The

coefficlents ofdrag and lift are ffiAffid 0.75 respectively. @fiute:
(i) Lift force * *
(ii) Drag force ,*- u@ 

,fl d'

,Wlil(iii) Resultant force ffi e \,_
(iri fo*.. required toffihe plate in motion' q# * (10 Marks)

9 a.: Show that velffi"|f "hti" **fr@fron in an adiabatic medium is given by

(10 Marks)

10oC with a speed of 1500 km/hr. Compute

and R: 2B&J/ke-K. (10 Marks)
jffiq*Lw

"e iy

:'#%h"' &
., &' .*flrs6reFo. ^*** (lo Marks)

,&"T 20oc temp"r$uit'*d o.l MPa air

frryt". Take y = 1.4.end R: 287 J/kg-K'
w &, (10 Marks)
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b. A projeffi.hdeh in air of pressure!0dkPa at 10'

th; I\@ fitiirU"t and Mach angle.ffa*e Y = 1.4 and--- %ffi -#.\
qJ. OR#

a. Explain the necessity, applieqti&s and limitationffi
b. A projectile travels wipffieed of 1500 km&r

pressure. Calculate the ffi number and Meflh,png

, q # flu+#*'
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