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Fifth Semester B.E. Degree Exarp-inhtion, Jan./Feb.2023
1 r&-

Aerodyna4rre$'- ll ...".

Time:3 hrs. *fMax. Marks: 100

Note: l. Answer any FIVE full quesffi4;, choosing ONE fuL qyesfron frorn each module.
2. (Ise of Gas tablcs is pffiiEtdd. .-pj 
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I a. Derive an expression ffir$pratio as a function offfi,ffhumberwith usual notation.

&,3i1* . (10 Marks)
b. Derive the followi4g relmfon for a Quasi - lD iseqtrolic flow through variable area duct.
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(10 Marks), 4-:- --- *

- t. I

,cr,;ilg' *0&""2 a. Air [Cp: 1.05{ffit4€-k, g: 1.38] at.ffi,,,i tOsf.y# and TrLS00k flows with a velocity of
200m/s in a 30Cm diameter duct. Caleuhte :

i) Mass,;flodrate ;3* 
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ii) StEgrya?bn temperature {qi, 
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Derive the follbwing relations fui flow through a normal shock wave
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(20 Marks)
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# \i&iOR {i''%
A normal shock wave with pressure ratio of a.s,,lg.Sffies as a plane wall. Determine the

static pressure ratio for the reflected normal shq.qk f,dve. The air temperature in front of the

incident wave is 280K. -. ' ,i (10 Marks)

A gas (y : 1.4, R : 0.287 kJ/kg-k) at a macho.{rtrber of 1.8, P : 0.8 bart"3dlllT : 373k passes

through a normal shock. Determine its;dt4s'fo after the shock, co{ipa.re this value in an

isentropic compression through the sa.me'ft*sure ratio. ., 
- (10 Marks)

Derive the following using ottlffi,Ect wa"es , i,,' ,
Rankine - Hugnoit equation , *

Prandtl - Meyer expansion*w.affi (20 Marks)
\;

a.

b.
Rankine * Hugnoit equation {-t;*' ,;,

oR '.
A uniform flow atrMrd"2.O passes over an exp45rsion corner with wall inclination of 10".

Find the Mach Offef of the how downstre_am.9-f the expansion far. (10 Marks)

Air flow at Maih1{*0 and pressure 105 N/mzii'tumed abruptly by a watl into the flow with a
turning ang[8"of 20" as shown in the FidQ6(b). If the shock is reflected by another wall,
determing:tff&flbw properties' M' an{,. Pi downstream of the refl ected shock.
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Obtain the batic differential

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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8 a. Derite the Linearized
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--t lr-
2 C[ tlc

lllodule-5
Discuss ttrb friver losses in terrps 6f percentage energy loss in the various parts of the wind
tunnel. 'i!,

,.*i* 
(20 Marks)

k* "' oR
With neat sketch explqn the following with a{vantages and disadvantages :

a.

b.
Blow down * rfn$"W4pa tunnels
Continuous supcr-g,. qnic wind tunnels.
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coeffic ient,fo$ffi ll perturbations.
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(20 Marks)


