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Sixth Semester B.E. Degree Examifr..ffidn, Aug./Sept-2020
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AerodynamiiPT,: ;1 ,

Time: 3 hrs. --ffil ,ir:5r'ttr* Marks: 80

Note: .I. Answer any FIYE full questions, chffiing ONE full question fr'fffi each module.
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2. Use of Gas tables is Permitted{+i ^ .

d""nffiiut"- | 3rWer
",,rg",Fa. Anozzle in a wind runnel gir.edh#d section Mach numbetaUf2:b air enters the nozzle from

alarge reservoir .r-O^ee U?ffiffiOt. fn" cross-sec.tional a:rea of the ttrroat is 1000cm2.

Determine the following.qugptities for the tunnel fot grip# dimensional isentropic flow.

i) pressures, temperatu#,s:ind vebcities at the thrpat"and test section

ii) Area of cross-sectiUnrif the test section "*J

iii) Mass flow ratell'tr: ,,, &iii) Mass flow rate'*tu1' 'i
ivj Power tequii,qd tdarive the compressor.{Wssdrt (08 Marks)

b. A ieservoir q-no5e'1$.perature can be varffin a wide range of temperature receives air at a

constant oresiiiiL of Li bar. The air is expinded isentropically in anozzle to an exit pressure

i) 100'ffi, ii) 250 m/s. &*,-,5'' ,;Y;:r (08 Marks)

2 a. A supersonic wind runne.l,qettling chamber e*pufffiBpiior Freon - 2tith-r6ugh a nozzle frotn

u p.*rrr. of l0 bar toruhar in the test sec$io,Sl6:uflculate the stagqatidn temperature to be

maintained in the settlipgbhamber to obta! fr'J€locity of 500m/.sip ihe test section formiintained in the sertlipgbhamber to obtaiqE'ijlocity of 5004-1S+ the test section for

i) Air, Cp = l.025.kJik8-k, Cv : 0'735kJ/lfEsk -" :*
il) Freon -2l,.Cn.:0.785 kJ/kg-k, Cv=*0.675 kJ/kg-k '''"

What is the testsd.ction mach numben*iii*'b8ch case? i: ' (08 Marl<s)

b. A conical dfftu$r has entry 1g;|Biil diameters *k}faf _and 
30cm respectively. The

1::::f,,,r,,:.p.rutrr. 
*o ,;l$"_h, of air at entrffIffi 0.6e bar, 340 k and 180 rn/s

Petermiiie 
, t,,,: 

*
i) The lxit pressure - uo:' " . d,u-
'ii;r Th" exit velocitv u, '# ."* 

"- 
",

of l.0lt;b_;i,i,*Determine (without u|inf gas tables) the values of the ternperature 0o be

maintained ih the reservoir to produce'

i) l00m/s ii) 250 m/s. *.:,

i9. fle exit velocity-.. ,*.' .. _ ..,;",.
iii) fire force exerted'on the diffuser wallslq""

i C = 14, Cp :q.1.00 kJ/kg-k.' (08 Marks)

Mach number is..,,ra,u,,:,,.:lo

i) M:2 ii)M"!d,ro.

,r, oR
obtain th,$. ormal shock-wave properties ratios in terms of upstream Mach number'

(16 Marks)
'i ''l:'' 

l!iiri;,:-;.lr I Of 2
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3 a. Deduce^r}i$s":sv) *,*;fr[ffi"I shock waves. (08 Marks)
cp "- .

b. Consider the flow prop.rii$.St the point in the flow, where the temperature is 320k and the

velocity is 1000rn/s. caidiitate the Mach number at this point. (04 Marks)

c. Calculate the ratio- of'kinetic energy to intemal energy at a point in an airflow where the

(04 Marks
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Module-3 fllq.
M? sin2 B-' . -fu.--"

Deduce tan0 = 2cotp---IJ-I:-J- usingpb{itue shock relations' (08 Marks)

M?rY*cos2P)+2 fuPG. ,'r; r

With a neat sketch; expl# snotk interacti6hMnd reflections in obliqrie'sliotk *uu("otrur.xr)

_,il::\ 4 ii

t';bR '@
Derive the following : - q:t tU

Rankine - Hugoniot equatiorf 
q,p"" 

" ,,r (16 Marks)
Prandtl - Meyer expansio"g;rav8s 

"d&U"% ., ''r'".*
r* e+ ' Module-4 ur$:

Obtain the Linerarizri'tlto.ity e"e=:tui;-qlration=ior two dimensional, inotatfffi,l":Xri

isentropic flowsnr.'t,"
;;;;;;;p."rii64tity corrections? Obtain'ffi#xpression for Prandtl - Glavert *tlio, 

*o.urt'""- q'l' *'"Sr'
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