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JAWAHARLAL NEHRU TE CHI{OLOGICAL UI{IVERSITY HYDERABAD
M.Tech I Semester Examinations, January - 201g

ADVANCED FLUM NIECHANICS

, , '1.,:1i,ne:3hrs ,',: i - ,, 
' 

(Thermal.Engineering) 
\Iax.Marks:r5, - ,. .j

j'.i.'...Note:Tlrisquestionp,p.i,co.nti1nstwopar1s,\andB.,
Parl A is compuisory which carries 25 marks. Ansrver ail questions in part A. part B
consists of 5 Units. Ansu,er any one full question fi'om each unit. Each question carries
1C marks and mav har.e a. b. c as sub q.restions.

P.\RT - B
5 x 10 Marks = 50

State Velocity potential function u'it.r equations and also show q,ith derivation that when
are zero then the flow is irrotational.

PART - A
; i ,, ,,,,...,,r , ,, ,.i,4 5 -\Iark1= ?i,..:

slrean' function,i V'J'*y, a.r.*in.i the vorticity, of :lcomponen:s 
t5]

4h) \\-hat chanees has t,-r be made in Navier-stokes equation for in-compressible flow, in order' to get Euler equaiion for that flow. Do you think that Euler's equation of fluid motion
satisfr no-slip conditjon at wall? Explai: it. t5]

, .- i ; ? $!a1 are the factors effecting boundarl layer thicknesp? E6plain. , i5l

: i.r'','. r e) Explainrl'hyairflowingatlowvelociti;scanbeconsider,edasincompiessibrle. [S] ' ,. .

at a pq-slllon A Io )Li.u lllln dtameter :t l position B whjch, is 4 metres at a l-rieher level.,If
the pressures at A and B are 9.81 N cml ind 5.886 N/cm2 respectively and the"discharge is
200 litres/s, detemine the loss of heal a,rd the direction of flow. Is+5]
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Write tne rnethods of describingthe 11uij motion and expiain which methoci is useci in fiuici
mechanics and also explain the different types of fluid flow.
The resisting force R of a super:;onic plane dr-rring flight can be considered
as dependent upon the length of the aircraft { velocity V, air viscosityp, air density p, and
bulk modulus of air K. Elpress the relatlo1 befween these variables arld the i.iirtingr"o.i,.,,: ,' r..,,,r 
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circularpipe of diametef 100 mm ancl of length 10 m. calculate the differencJ of pressure at:,r.,"-.-

i. , ., i the twii iinds of the oine. i,f 100 kg;of the o,l is cottected ,in ;;;;[ ;;0 i.-;;; 'ii#:
.=' 

': 
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Discuss:,n" y,=*,r.r,,tr.rrr,;;.#;.; :;j;.i;:;., ;,;-;;;". Jj,r,' ,-

why its exact sojution is not possible?
b) The radial clearance ber\een a hvdrauiic rlunger and the cylinderwalls is 0.1 ffiffi, the

length of the plungel is 300 mm and diarneter 100 mm. Find the r.elocin of leakage and
rate of leakagepast the plunger at an insta;rt u'hen the i lference of the pressure be"tweeni .-" ,. "., the hryo"ends of the plunser is 9 nriof wpter.. Take p_= 0.Q12/ poise. i .r- i : L5t5J. . ,i..i,. .' ',__ 
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P:fver/on Karn'ian m'txrrentum integial'efiuation for 6 b'oundary r"y"r, i..--j ;"'',' 'i -j

b) Write the boundary conditions which must be satisfied by any u.to.ity profile. [5+5]

fi Define local and mean drag co-efficient 
"9rt*{r" its formurae, b) For the velocity profile for laminar boundary layer

i..' d- I ff='z:{t{il -z(v/Ql !^{y/6)o : ...'i 1., i ..' ,^, i ., i'-".: : .', ,:^:ii'., /*i ' Outuiri'-&r expresbitoqr firf..b^orlnaury"ta#.irrjgknes$ sh.;f-'*rr, arry;#"n one sitle o*1...
the pldttana co-eriiienq]{drag in teims"orReynold nufrtier. , u*'-.''.*-; 

i;i;T, 
t*,

Prf |*pr:io about the Prandtl's Mixing length theory. How is the mixing length dependent on
the distance from the pipe wall.

b) what do you mean by Eddy Viscosity? How does it difter frorn the viscosity of the fluid?

,:4'aV obtain an expression for the value of pressure drop in an incompressible, laminar and- 
steady couette flow such that shear stress at the stationary plate is ziro.b) A crude oil of viscosity 0.97 poise and relative density 0.9 ls flowing through a horizontal

^4! 1!-1, .r*L**"a i .- i"- i ,, ...,.-.1 i .,..r--i i j,,^r [5i51,,.--\..(.. ';"-,,i. i..i:' '.,,-,ri. i.,.,,, i,,..,,i. . f... ..rOB ,;i' .r<. i...i i_i. i., vt:.' I - ';9.a) ivhatlo7-oy und[rstand by hydrodynamiaa[y rrrr"[*.illiorgt, pi$Li:, i-- i '... i -.:b) Describe Nikuradse's experiments on the resiitance of artificially' roughened pipes and
explain how it is different from Moody's diagram. [5+5]

10'a) Explain abgut Stagnation properties and derive an expression for Stagnation pressure and
Stagnation Density.

i:i b) ri$- t-fiihaach nun$'er:w-hen an Abr.oblfi)s flying ar l Od'Xm/rrour thior6t stil air haviri's" ji...-."j t pi!is.y"{" o17 N{cmi Qg-dtemperatuiq ..5j0.wind i'velo-cjF *uy o'b ta{fri * ,"roi rurl-';
R:287.L4 Jlkg I(. Calculate the pressure, temperature anO Oensity of aii at stagnation poinf"
on the nose of the plane. Take k=l,4 

[5+51
OR

' 11.a) Explain about the Area Velocity relationship for compressrbie i'log,,
b) A tank contains air at a temperature of ,:0cC. Air flows fi om the tank in to atmosphere: ' "' tltrouq[.a;on\ e]'gclti ltlzzle. The diamerer at the oLrtlet,.ofthe nozzle is 25 rnm. Assuming-,',. i ,: 3dnrrlitic,ngy, qn:crtlrei*urr,rr. of ,i.,i:"rliri"na*n,,]r;';,;;;;;ffi;ri;.;,::*:::l?';1i .

in tahk is (j) 3.924 Nlcirr2 (gaLrge;,iiii;'33.3-<4 N/cm2 f ,r_n.r i1i. 't . i ;.td: ,;;;;**'il
arrd atmospheric pressure : 10.104 N/cm2 (abs). [5+5]
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