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Question Paper Code : 1) 2483

1.5 13 Tech. DEGREE EXAMINATION, APRILMAY 2010.
Fith Somester
Mechasicul Enginicerisg

ME 131

~ GAS DYNAMICS AND JET PROPULSION
(Regulation 20041

Time : Three hours Maximum 100 marks

Use of approved Gins Tubles 52 permiticd.

Answer ALL questians.

PARTA — (102

aarks)

L Define campressible flow and Mach namber.

Deine stagnation state
3 How do the area and selocits vacs in supersomic s o nozlo and diffuser?
4. Where are the conversent awzeles and convesgent - divergen nosrles vscd”
5 Give beo practical examples Gor Fanno o and Ragleigh flow

6. What are the asssmptions aiade in the analysts of Rayleigh prov

Mention the useful applicstions of shucis wave.

5 What are the situstions where shacks aze undesirable?

6 What is aseant by hypergolic propellant?

10, What i u bypuss engine and define bypass ratio?
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PART B — (5% 16 = 50 marks)

The pressure. temperature and Mach sumber at the ety of @ low
passage are 245 bur, 26.5° C and 1.4 respoetively. [F the oxit Mach
usiber 15 25, determine for sdisbatie flow of & perfect gas
{7 =13,R =0.469kJkg K}.

@ Stagnation ey

peratue.

i) Temperature ard velocity of gas ot xit,

i) The flaw rate per square metre of the inlet cross - section.

or

Al 7 = L4, ~287.4300k K)entors 4 straight axisymmotric duct at 300
K. 345 bar and 150 s and leaves it at 277 K, 2,058 bar and 260 mis.
The area of eross-soetion al eatry s 500 ent. Assuming adiabatie fow
desermine

) Stagnation Temperaturo.
i) Maximum Veloity
Giir Mass flow rate and

) Aroa of eross — section at exit

A supersonic nozle expunds aie from 7, = 25bar und T, <1050 K t0 an
exic pressure of 483 har | the exit area of e nozle i 100 ent.
Determine.

1 thraat area s

1) prossure and temperatire at the thraat

i) tomper

ure at oxit
) oxit velucity as feaction of Uhe maximin attainable velocity
60 s low rate
or
A conieal dhifusor has eniry and exit diamctors of 13 cm and 30 cm

respectivoly. The pressure. lemperature and velocity of i &l entry are
0,69 bar, 340 K and 150 s respectisels. Determine

) % (Feie T S
01 the exit velocity and
i1 the farce exerted on the diffuser walls

Assume isentropic Now, ¢ ~14.C, 100 lifkg -~ K
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Acircular duct passes 8.25 kgls of air at an exit Mach rumber of 0.5, Tae
entry pressure and temperatare are £.45 bar and 38°C respoctively and
the cocfliicont of fretion is 0.005. If the Mach pumber at entsy s 0.

1 the diameter of the duct
il length of the duct
Ail) pressure and temperature at the exit
fiv) stagaation pressure loss

or
The stagnation temperature of air in & combustion chamber is incrensed
10 4.5 Gmes it initial value. 17 Lho air at entry is at 5 bar, 105°C and a
Mach aumber of 0.25 determine
) the Mach number, pressure und temperature at the exit
i) stagmation pressure loss, and
U1 the heat supplied per ke of air
4 supersonie nozale is provided with & constant diameter circular duct av
s exit. The duct diameter 12 same as the nozzle et diameter. Nozle
exit eross-seetion is three times that af its thraat. The entry canditions of

the gas (7 =14, R=0.287kiks - K) are P, ~10bar, T, = 600 K
Mack oumbee and the velocity of the gus in

Caleulate the sta

e duct
) when the nazzle operates at is design condition,
(62 when a normal shock occurs at is exi

o

The ratio of the exit 10 entry arca in a subsonic diffuser is 1.0. The Mach
number of a jol of air approaching tho diffuser at Py =1.013 bar,
=200 K is 22, There is & standing normal shack wave just autside the
diffuser eniry. The flow in the diffiser i ssentrapie. Determine al the cxit
of the diffuser

(i1 Mach number
i) Temperature, and
i) Pressure

91 The stagnation pressure loss between the initial and final states of
the flow,
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Txplain with a neat sketch the principle of operation of a ramiel enyite
and stete 15 adeantages and disadvantages.

or

G Fxplain the working of a turbo-pump loed system used in 2 liquid
sropellant rockes ®

i1 Deseribe the important properties of liuid and sulid propellarts
desived for rackel propulsion @




