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M. Tech I Semester Examinations' January -2020
ADYANCED FLUID MECIIANICS
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Notei- This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of S Uritr. Answer any one full question from each unit. Each question

carries 10 marks and may have 4 b, c as sub questions.
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1.a) Explain the terms stream line, path line and streak line-

b) Write a note on Plane Poisoulle flow.
c) Define displaoement thiokness and energy thickness.

d) Explain briefly about boundary layer control.
e).*,Explpin abouLFqn[o-.And Releigh lines' i.i i'* :i..i. i.*..i ;" "i i-...-.; P--{ i*...,' :;,-d; i-,.i
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5 x 10 Marks = 50

i.---i .'-*OAlCUlate: r"--"1 i'*""".r ,.'\, i^"'r
i--ri,F-ij.me oischai'Ed,pbrmetre wi&trfi l^u,| 'i t-"u rtie shear itre'is at ihe platel'-'' ' a'

2.a) Distinguish between lagrangian and Eularian method of describing fluid motion.

bi The diffuser a wind tunnel linearly.increases the diameter of the tunnel section from lm
to 2m in a length of 3m. if the rate of flow of air through the tunnel uniformly in-crea-ses

t'^-}fr6ilizo ,'ls:=ii:t=0":to r00 fr}s[f t=5 sec,ifi-ilaitii6:total ac,teJe{rtio, wheniF!'at rt

i-""=getili,, wherffi Aiei'rr"t", "rtii."."diffier 
is 1.75gr. i 'r i- i ;--'.. i [5+5I{i

OR
3. Derive three dimensional continuity equation and its significance. [10]

4. The fixed parallel plates kept at 80mm apart have laminar flow of oil between them with

a maximum velocity 1.5 mls. Taking dynamic viscosity of oil to be p : 19.62 poise,
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c) The pressure difference between two points 25m apart

d) Tlre velocity at20mm from the plate and

o) The velocity gradients at the plates end.
OR

[10]
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5. --..-D,eriye the yelpq.ity, distribqtiqn,--.for Hagerl-..-ppise.nelli flgw.. and, show -.th4t,-fo1
''r rlho,linur flor}-dni s.icircular;'pip.b-,fhe friction; F.qm, F 1"'1;64R-*.where R*dsi-th,e
{-j:[[ffiilrr*i,u"i.i i-'-----ii^; i i"ii\ i-"ii'i -lroi \

6. A plate of length 500 mm and width 200 mm has been placed longitudinally in a

rtr"u* of crudJ oil which flows with a velocity of 6 m/sec. if the oil has a specific

gravity of 0.9 and kinematic viscosity of I stoke. Calculate the boundary layer

thickness at the middle of the plate, shear stress at the m!dd!g-...of the plate .'and
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7.a) How will you determine whether a boundary layer flow is attached flow, detached flow

or on the verge of seParation?

b) Write short note on;Boundarylayer in transition". 
.r'..5.. !.....-..a l5+.:1...'{-i i--": r'^-1 i"'*\. r"5 i-"-: i"-.i i '' i"-'1 i^-i i;:j l^."";
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ti ," i-.: i i
uj-"wut"i is flowffi ih.o,i!r, a pijtiLr'aiairetei +o'6m. ttre'flow is tuibutent. Ifthe velocities

at the pipe cenie anO lO *rn Ao* the centre are 5m/s and 4 m/s respectively, find the

[s+5]wall shear stress 
OR

9.a) Derive expression for thickness of boundary layer shear stress and friction drag for

,)i:$*$illfJx$lii[l:,iil*@Jo.n.,*nii l*, it L;. 
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l0.a) What is stagnation state? Derive the exryession for pressure, density and temperature at

stagnation Point.
b) Deiive Bernoulli's equation for compressible fluid flow both for isothermal and adiabatic

prrocesses. [5+5]

r r."{-iu"rii e area"[,i&iiliirationstilpfpf#.0,"rr,6t]nl,*i i;] i l".: i-t L -;;
b)."-..df h"ws through- ehlarging taper ttie tempei.atdr6, pressure lrnd i,elooity at upstream.

section are -30cI 75 kpa laUs; 
-ana 

80 m/s respectively. The area of uoss section is

tiA cnf . What would be the area at the downstream section to give.a pressure of
150 kpa(abs). What is the temperature at this section? Calculate the Mach numbers_at

the twb sections. Take R =287 in<g.f. and Y = 1.4 for air. [5+5]
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