
{.utle l\o: 5l21AU
.I.\\V,\IIAI{LAI.,Nl][lr].U.l.t],C[IN0I-()(;tC.\t,L]NtVEIlSIT.\,FtYDI,-,1{AB.\l}1il1().t.;\ \

N',1. 
.Ieclr I Senlester Iir;rlirinrrtitltts. I)cceltr[icr - 2018/.I:rnu:rr.1. - 2019

1 
':^' - --^- ' - 

Aut''r'xcllD Fl-L'll) N,ECIIANI.S

Tilrlc: Jlr rs

Note: This question paper contaitls two parts A and B'

PartAiscornpulsorywhictrcarries25marl<s.ArisrverallquestionsirrPartA.
part B cor-rsists of 5 Units. Answer any one full question f'rom each unit' Ilach

_. i , oi1..ti"n"""1"t !.9..1.1"t*s,and 
may have a'.b' c as s1b guestions

PAIIT - A
5x5N'Iarks:25

I .a) Shorv that strearn lines and equipotential lines intersect orlhogonally' t5l

b) L,xplain what is meant rrv nug",i poisoulle flow ancl its significance' t5l

c) Explain the principl" 
";;;"g"f"rce 

due,to boundary layer'. t5l

.;.......ct)w#'.';;#;;;;;;;;1i;T-l"g1.ngtllmodet?Eiplai,r.
: : ' e) Explain Fanno and l{aleigh lines' t5l

I'ART-B
5 x 10 N{:rrks = 50

Derive Ettler's eqLlatioll ol ntotion'

;";,;#;i;;;'ii;0n ,,.n, .o,,u.,'ges to a cliarneter of 100 mt,' The pipe co.'ei's \\/ater'

the,preSsure lntensrties being 400 kPa una ZSO kPa at tlte larger ar-rd the stlaller sections'

i;;,lrr"*;,l"rgy roii"i flnd ire dischargao [5+5]

Compare and contrast circulation and vorticity'

water flows down an inclined taperingfip. +s^r.,.ters longat a sloPerot, 
]1^ll, 

the areas

at the upper and lower er-rds of tl-re pipt t'" 8 metresr a*d 3 tlletre2 respecti'ely' lf the

velocity at tl-re lowel'e^d is 4.5 meter;-p., ,..ond a1!, the pressure at the upper enci is

100, kpa, "ut.rtut"it];-;;a;rrr; 
uilir].iJ.".r end,and rhe rate of flow 'through the pipe'

[5+5.1
lguore energy tosses'

4.a)obtaintherelatiorrbetweenslrearstressandpresstlregradient.
b) oir of specific gravity 0.90 frows at I 1 .30 riters/sec ti',rougr., a 75 r.r'*'r diarreter liorizo.tal

pipe. If the pressures drop per:OO rr length of the pipe ii 415 l<Pa' Fi'ci the viscosity'of

the oil. Verify if the 11ow is larninat" [5+51

OIT

i.5.u) Derive the Navier stokes eqLratio, Iionr trre fr,da,errtals.

b) Cr,de oil of dy.arnic ulrr.oril b.is ilt1"2 and specific gravity 0'9 llorvs tSroLrglr

a 20 mn-r diameter vertical pipe. T\\'o pressure gauges l-iave been.fixed at 20 m apart' The

pressure gauge fixed at higher level reads 200 kP; and that at the lou'er roads 600 l<Pa'

Firrdtlredirectionandtherateofflowtliror"rghthepipe.[5+5]
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5.75.reters/second,'a.lilate oi500,r.rn' rt'tgiil n'-rO z'O t,ttrt *'idtlr is plececi parallel to the

clir.eclion of n-rotioir. ClalcLrlate tnc flictiorr-A''g t''' "llt :i:l: 
o1'thc plate' 1--irrd also ihe

rhicr<ress of t[.re Boundary ra'er anci t'e shear stiess at the trairirg eclgc or'tire,late'[5-51

ol(
Derive the equation fbr local u,-,d ,',-'tun irag coel'frcients tbr clif{bre't flat plate velocit;'

f"l[: is praced at .,ero angte of 
':'id'.Y,::,.:.]':'i1-:: ;i?:::t.fl",i]:i 

U the

thickness of the boundary layer 2.5 ,.,-l t,,o* tt.'t leading edge is 0'15 cm' I'-ind the thickness

sftite bounaary layor u, u.oir,un". or+ ,r rro,, tt-Ie teaiinf eoge. [5+5,]

E,xplain K- epsiton tnodel and its sigrriticance'

In a stream of oil of specific gravity 0.8i and kinerratic viscositl'0'82 stol<e' moving at 5

rnerers per second a plate of 450,*rl t.nftn 
1nd 

250,]]:l^)"'d,h is placed parallel to the

direction of motion. calculate the frictional drag on one side of the plate' Find also the

thickness of the il;#il"i'* ^"oin- #a'i'""" 
ut the trailing edge of the plate'[5+s]

j ::''rl : :

Explain Moody's diagram in detail'

A plate 3 m x 1.5 nt I held in water r-,-,oving at 1.25 meter per secot-tci parallel to its length'

If the flor,v in the b;;;i";, layer is laminar at the leaciing edge of the plate'

i) Find the distance from the leading Jft *n"" the boundary layer lloiv charrges fl'otr

latninar to turbulent flow'
ii) Fi.d the thicl<nes of ,l.r. Lrourrdary Iai'er at tltis sectio,' rrrd
':i '^-'::; :- nal drag on the plt";;nilt'i'gtr'*rt its'sides' [5+5]
iii) Find the lt'tctto

Derive the equation for Mach tluttlbet'and Area relatiorl'

A projectile travels in air o1'presslrre;.;;'U "'t; t"o te'rperaiu.c - 80('C 
' 
tlthe Mach

angle is 3guc find the vetocity of the p,'".;*riiE Take 7.:1'4. end R= l9'17 tn/"K' [5+5]

OR

Obtain the ger,eral equation for suPersonit, *:ut.tltlg, .0n ..,
A rqcket travels i"';;'-;i;'"'1'1t ]'o:: kgicrnr at l5"C at a velocitv of I650

Fird the.Mu.n nu*i.i;;d'il;M."1, uneii."rur.. ii: r + ond R= 2e"21 rnf K'
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