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=.':.""j-,fFifth Semester B.E. Degree Examination, Feb./Mar.2022
Aerodynamie"Rld ll

Time: 3 hrs. $q,ff;, Max. Marks: 100

Note: 1. Answer any FIVE full questions, chqpsi$g'ONE full questionfrom each module.
2. Use of gas tables are permitted. ,,,,..]",.;.1', :..*'

Mo4ilIe-l t

1, a. Derive an expression for Area-lt{ti0,,[, number relation with usual notation and explain
expansion and compression procgs&.. fur:" ,**.i+, (10 Marks)

b. Air(CP= 1.05kJikgK,y: t$6fuflfr =3 x 105N/m2and* #500Kflowswithavelocity

i) Mass flow rate
ii) Mach number ;f}pii1) Stagnation temffiffrr. ffi 

q:-

iv) Stagnation pressdfb values assuming the flpd'an compressible and incompressible.

**d*!F pB ;, 
' (10 Marks)

2 a. Describe Jhe variation of pressure alorig" the convergent-divergent duct for various back
_." ;,_"

pressurgi$wif a neat sketch. .. (10 Marks)

b. A copitial'&tfftrser has entry and.,ry3-tilrameters of 15cm"ptl*30cm respectively. The pressure

temp$il*ure and velocity of #W entry are 0.69,;ffi"340K and 180m/s respectively.
Determine: i) The exit pressur,g 'r ii) the exit velqgitf,. iii) force exgrted on the diffirser
walls solve using gas tables." ,,-.*'ii:" .:.:a (10 Marks)

*ffll-- Mod.rl*2. ' 
l' 

.,*t"'= 
" 

'

3 a. Derive Prandtl meyer relation with usua!ffipf$on for a norma.ffiobk wave. (10 Marks)
b. The state of a gas'r(X. : 1.3, R = 0.469 t lncg Kl upstream of ri noimal shock wave is given by

the following data: ,. ,,

M* = 2.5, P*'*s''2 bar, T* = 275lffi5$#ltjulate the Mach number, pressure, temperature and
velocity of the gas downstrearqpf tffb'shock. Chec($f*calculated values with those given in
the gas*tfr,Qles. ,* ... _1,,.:.1. (r0 Marks)

,:Llj,,\t' 
,,],:ilr.]+;. Eldt' OR 

.+r4 a. Der,flve*bn expression.forBotrvnstream Mq.9,],,.number in a normal shock wave, with usual
ngtltions. "'.. 

irf)' (10 Marks)

u,'ur;.#tas (y = 1.4, R-= o.z$lUrugK) at aMaCf, numberof 1.8, P = 0.8 barandT:373Kpasses
l,r".,iithrough a normaFelroik. Determinp its density after the shock. Compare this value in an

isentropic compr,esBion through thosame pressure ratio. (10 Marks)

.,,va 
'Elli,. ,6,**b,ilrfrOot"-l

5 a. Derive an expression for Rankine-Hugoroit equation for oblique shock waves. (10 Marks)

18AE/AS52

b. Air approaches a symmetrical wedge (6 = 15') at a Mach number of 2.0. Determine for the
strong and weak wavesr.
i) Wave angle """"o""'

ii) Pressure ratios eo

iii) Density ratio
iv) Temper,bturs ratio
v) Downstretim mach number.
veri:_y;1r::fif values using Gas tables for normal;hocks

'ry'it'r$

ii::;i:::ll++,*ll

(10 Marks)



6a.

b,

18AEiAS52

OR ,;Sn=.

Derive the governing equations for Rayleigh flow with-hffi[iig or cooling in ducts and

explain Rayleigh line using T-S coordinate. . .,, .tl,l' (10 Marks)

A circular do.t pur.r S.Zikgis of air at an exit Mu.h,nr{mUar of 0.5. The entry pressure and

temperature are 3.45bar and 38oC respectively. A"d,tlr. cbefficient of friction is 0.005. If the

mach number at entry is 0.15. Determine: {, *" t

D The diameter of the duct ,q-.. ]:

ii) Length of the duct .,." *\if ,,..

iii) Pressure and temperature at exit .. 
" 

u1 t 
^'i "

iv) Stagnation pressure loss q=*" s\ (10 Marks)

**'Module-4
7 a. Wirh the help of relevant rtet#3i...,frffin equation fofT.Wuil perturbation theory and

nf

.{ 'l ..n {t-::::'::i"

a,*, O,to OR , k o

8 a. Explain the various ffiods of solution of n6*ilTinear potential equation with relevant

sketches. ;,'hh. "' - 're (10 Marks)

b. Derive aL equ4tiori for two-dimensiona] r'linearised flow for subsonic flow or the

Prandtl-Glalge$t&flnsformation. (10 Marks)

explain. ;q,#" "':..' (loMarks)
.r+qk aq,i:+.i

foffigansonic
_-^r -*__. .4q* .ny+/

b. Describe Von-Karman rule'foff.ffansonic flow. ,,,,. (L0 Marks)

,{ii t'1'. +:i'
*lh.u. . _.i -..'..: ::; Module-S

a. Withniie iiBlp of relevant sketcffihin the various-tffes of pressure measuring devices.!n@; fly-- (10 Marks)
,' ,t%

b. Describe the working of a clgse<l'circuit conting@ffie supersonic yrnd tunnel with the

help of a schematic diagratlr.. $ik" **Mr ,,;.tt;-" (10 Marks)help oIa schematlc dtagmimrF ffi y ,,,i'&,i;, (ru rvrarKs,

dr '{. ,,1

, n.^"" *$ -'!|.r:ir3*t oE#ru,,: u ,,

10 a. With the help of releyana sketches, explffiffivarious tV,le.4$elocity measuring devices.
' ,; ( !"" (10 Marks)

*', ,."1* . " 1-"r.- 
-'

b. With the heb ofa nbat sketch explain,Sqhlieren technique." (10 Marks)
tr.ll} { .,.
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