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iii) Kinematic viscosity -Y'e rry

b. Dynamic viscosity o&m used for lubrication bffien a shaft and sleeve is 6 poise. Shaft
diameter is 0.4m*ffid,$otates at 190rpm. Detprmirre the power lost in the bearing for a sleeve
length of 90mffi,ltitkness of oil film is 1.@, Determine the shear stress. (10 Marks)

-.,* "\"

Oni+:a. i .",

a. Define,gaj2 rise. Derive as expres$on for capillary rise of water in a tube of diameter d.

A circular plate 3.0m diamete*r iS'immersed in wptffirich that its greatest and least depth
below the free surface aro$.Om and 1.5m respt! ffiff. Determine'ffii.#t force on the plate

,,; 
,;iqqil

,.*, Mo$rqler9 _'iu=
a. Define Metacentfb.,.and centre of Buoyq.qce. Explain condiffi of equilibrium for floating

hodies ,u 
*ii, " 

S&$, $$ Y. (08 Marks)

b. A cylindrical6Tid,y is 2m in diametpti2.5m long and5veighs 2.2 metric tones. Density of sea

water is 1028kg/m'. Check the gondltlon of cylind floating. (12 Marks)

..,,l'oil,* ,r."."; ="it;t ^ 1..=!111,5'lt , ,-* ,r"" OR * 'a. Obllnl'zin expression S re dimensioylCbntinuity equation in Cartesian co-ordinates.
(08 Marks)

b.,.,,,.Differentiate betwpem:.e :; *, ,i) Steady flow and unsteady flow.
ii) Rotation and Irrotational flow,
ii, Viscousand Turbulent flg*. ,.,. (06 Marks)

c. The streagT6rddtion for a flow is'piven by V : 2xy. Determine the velocity at a point P(2,3)
and find velo'dity potential function. (06 Marks)

!

Module-3
5 a. Derive Bernoulli's equ&i<$n for fluid flow and state the assumptions.

b. With neat sketch,,exp,lbin working of the venturimeter fitted in a pipeline.
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(06 Marks)

Fourth

Time: 3 hrs.
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Note: Answer any FIVE full questions,
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c. A circular plate 3.0m diamete*r iS'immersed in wptffidch that its

s- rFa. Define the following terms with LL it*its:
i) Specific volume *"'ii) Relative density, S 

". 
',a"'

:.t:: I rr
{r" {Sfb. pegtlUnrdnd derive an expressiorffif-e*ttre Pascal law of s:t{-fthuid.

, 3.0m diameter i3 immersed in watdffiuch that

and its location. ,"?|h ir,;;+ . (0g Marks)

(08 Marks)
(06 Marks)

c. Determine the velocity and discharge of oil flow in a pipe, when the difference of mercury
level in a d{,ffiwential u:Tube manometer connected to Pitot-tube is 100mm. Assume
coefficient o{pitbt-tube is 0.98 and special gravity of oil is 0.80, diameter 200mm.

(06 Marks)
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OR
6 a. For viscous flow through a circular pipe derive Hagen-Pois_eA.il equation. (10 Marks)

b. For a pipeflow, due to sudden enlargement of diameten$f pipe from 240mm to 480mm,

kinetiChead increases by 10mm. Determine the rate-of w$ei flow in lit/sec. (10 Marks)
:.,i'*&e

7 a. Explain following terms: 
Module-4*:t **

i) Boundary layer * V .1,,

ii) Displacement thickness -q*. .-. .y"=''

iui Lift, drag. s*. . . .$: "^ (lo.Ya,rt)

b. ';'-#i'#;?s to the ground e"* an aeroplane with the help of a parachute which is

hemispherical having a di-ameffit.#0- againit the resistaWf air with a uniform velocity

of 25mlsec. einO tfie weigffi."ffi.tf. rnu,i if the weighd.:t$'iarachute is 9.81N. Assume

Co = 0.6 and density of air frE$kd# .& (10 Marks)kd*'.
#+l - l\

,4{ 1fl .*,.,*,,,}I:W oRa ""pt UK ";,

g a. List four Non-Dimer&non"t Numbers used in.n6ffi similitude and obtain relations for the

numbers. d'= # (10 Marks)

b. The frictionat tffigutdi of a disc of diamete*s"rotating at a speed 'N' in a fluid of viscosity

' q il" ' - f=oN2D5ff {=l.Usedimensional'M' and density 'p' in a turbulent flow iS'given by
d".*, y * , 

[pND,/t qffid

analvsffihod' 
;* .**.,$' 

(10 Marks)

" Mod.rle-s 1;jr 

- 

dr .i

g a. Derive relation for velocity"oftound in compressitvlWld flow at affi c conditio_ns- 
-

b. Explain the terms: *:ff ..,, : 
*' 

;. 
= (r0 Marks)

i) 
-subsonic flow *iffiupersonic flow;f"-:=1i' 

- 
^ .-.-u..,,,,,, 

* (05 Marks)

c. A projectile travog- fli air of pr.sur.1ffi?Nlcm2 at lpffifirlth speed of 1500km/hour.

Determine Maeffi-ii*nber and Mach aagld- Assume K = 1.*s = 287Jlkg K' (05 Marks)
uPe ** - 'S
t.:' &, th ,.,, *'

t0 a. Obtain an expression fo, uugpurnon;;.tlr}. m cq1pr€s-sible fluid flow. (10 Marks)

b. ExpffiiUe necessity of C*EUhmd list the applicatidnS of CFD. (10 Marks)
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