(b)

Air is moving in a constant area duct at the temperature of —-50°C and
52.5 kPa. The velocity at this sectlon is 167 m/s. Assume Rayleigh flow
process and Find

(1)  Stagnation properties at inlet

(i) Properties at section where static temperature is maximum and

(i) Properties at section where chocking condition is exist.
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.- 1. What is stagnatlon velomty of sound and f01 whlch process (1sentr0plc /_., B

' 'achabatlc) thls velomty is constant? .

B 2. lefelentlate nozzle and dlffusel

3. W hat is Raylelgh hne and Fanno hne‘? =

' 4_:.‘ '_In Raylelgh subsonic flow dunng ‘heating-and coohng plocess what is the

s 53316

5 ‘State the reason f01 development of shock wave in nozzle
6. What is Hugomot cur Ve'? -
7. What is effectwe Jet velomty and- effectlve Jet Mach numbel‘? -

- 8. . " Give the reason why ptopeliel englnes are. not 1n ‘common ‘use in. plesent day o

aircraft engmes

9.  How do you oompaie solid and liquid plopellant 1ockets‘? ]

~“10. What is escape velomty and how it is calculated‘? |

“response of change in ﬂuld static and total plessule" e e e e BN



..arve 5 bar and 500 K respectively. The exit Mach number is 2.0 where a
“normal shock oceurs. Calculate the following guantities before and after
‘the -shock: Static. and stagnation pressures and tfemperatures, air

~ velocities and Mach numbers. What are the values of stagnation pressure
'loss and increase in entropy. acr 088 the shock’? '
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PART B — (5 x 13 = 65 marks) 14. (a) Discuss the functlon of hasic components involved in aireraft gas turbine
S - engme Also draw the T-s chag1 am of Brayton cycle
11, (@) (@) Make a sketch of the pressure pulse pattern when a point source of
' _distulbance moves at sonic veloc1ty in air. Also explain the - Or
‘propagation of disturbance. - o 6] SR
e ' A turboj et engine propels an air plane in level fli ht aL 10 km altitude
(ii) _ Estimate the sonic velocity and the maximum possible flow Velomty ® ith 1i/1 1 : bp pf 0.8. Tl tI:) tal t ; t ent to ti
" for air corresponding to stagnation temperature of 750 K. What ~With a Mach number o 1e-total pressure of air at entrance to the
would be the sonic velocity when the flow takes place at half the - compressor is 0.95 times free stream fo total pressure. Calculate (i) the
maximum velomty" : RO = (&) ram recovery ratio of the air entering the conpressor and. (ii) isentropic
' L ° ' " _ efficiency of the diffusion system. .
b)) ‘When the following. events that found in a CD. nozzle -during its R 15, (a) . A1ocket engine has the followmg pelfounance details ; L
o elat ? Disc ith I SRR : . '
Lo P fon: LAscusswith pmpex.s <e.tches : : - : ). : Velocity of jet = 1400 m/s; I‘hght to jet speed ratio = 0.8; Oxidizer flow
TR (1) Ventuu effect o . rate = 4 kg/s; Fuel ﬂow Late =1 kg/s IIeat of Leactlon pe1 kg of exhaust -
o - Rt ) Fnst Cntlcal R SR gas = 2500 lekg : RERTE
'(3) Thlld Cutmal _ S L PRI : ( A 'Calculate the thu1st spemflc nnpulse pmpulswe efflcleney thennal and‘ |
(11) ._ Usmg stagnatlon enthalpy equatmn obtam the below fonn S (5) o o o - ovelall efﬁclency Of the I'OCket engme ' ' B
SRR a 1 2 L T T e T R,
: . y 1 E "_j"“Cmax —7/_1 :h() ”._::._‘.:. B - | : N :' e - L - O:l T LT ST
IR LI L e 5 _ : s by W 'Wri'te short noteson : = AT LM S G ) I
12, (a 'Usm Ra lel h ﬂov overnm t 1 S O E U TP e R
18 () it agl stafe Og W go . g equa mns develgp ‘the 1at10 of end to () -Multi-sta gor OCket
o (i) Statlc temperature (7,/77) and stagnatlon te1npe1 atule (1o Ty) (2 Hybrid pxopeilant mcket
| .'_,:___(u) Static pressure. (p./p;) and . stagnatlon pressure ( Poz! pm) L (i) - - If a rocket engine ploduces a thrust of 1,000 kN at sea level w1th a
- Obtam all the relatlons in te1 ms of Mach numbe1 ' R . '.'plopellant ﬂow rate of 400 kg/s calculate the spemﬁc nnpulse (3
: :(b) CAir at Mach number 0.5, pressure 3 bal and tempelatme 47°C entels a R - o o ' e
~: 15 cm circular duct. If the coefficient-of fuctlon factor is 0.005, for choked R 16",_(?) g The speed Of supersonic anmaft ﬂymg at an altltude Of 1100 .m R
- condition, determine length of duct, change in entropy, change in 1mpulse O (o - corresponds to a Mach number (M) of 2. 5. Estimate the time elapsed . . =~
R functlon and loss in total pressure.. X . betweeén the instant the aircraft was directly over head of an observer
18 o )' o bt St i ¢ kP ' o and the instant the observer feels the disturbance due to aircraft. |
1. 3 LA static conditions of 50 kPa and 300 K-is to be expanded — S __Con31d91 the following three cases and presume that the tempelatule at
1sent10p1ca]ly from a Mach number 1.5 to achieve a plessule of 20 kPa. ' _ e
. Find out the flow deflection angle quuned AIso get the final Mach the glven helght 18 280 K
_ numbe1 and tempex ature of the gas. ‘ (1) when the obselvex is statlonaly
SRERES _ Or _ (i1)  when the observer is 1_119V111g_1n the direction of the aircraft at
(b) The stagnation pressure and tem'p'eratui'é of air at the entry of a nozzle M=0.5 and '

.(iii) when the observer is moving in the opposite direction withM=0.6 . .
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