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Student Exanr No.

Ga,Npar UNtvnRstTy i
B. Tech. Scmester: VII (Mechanical Engineering)

Regular Ex44qin4fiqu_Nov.I)ec 2015 _*
Tuibo nia? h ine ry (efvf e,io ii

Time:3 Hours

Que. - I

Tofal Marks: 70Insfruction: (l) Use of scientific calculator is permittecr.
(2) Assurne suitable data if necessary.
(3) Use of Sream Table and Molliarbiagram is permined.

Section _ I

(a) Define Turbo machines and Classify it. 
(6)(b) stearn at the rate 7'5 kgAec-.-Flow through set of nozzles.The inlet pressure is (6)14 bar and super heat is 

^-55.87 a*gr."-b.trius. The exit pressure is 6 bar.Neglecting the velocity of approacil und assu*" the expansion of steam isisentropic' Find the number oinorrl.r rr"alirfte outlet area of each nozzle is2'3 square centimeter. what shourd u" tt..Lr."ct exit area.

Que.-  I  OR

(a) Derive the generar Eurer's expression for a Turbo machine. (6)(b) Dry saturatecl steatn enters a steam nozzle at pressure of 15 bar ancl is (6)discharged at pressure of 2 bar. rfd.yn.s;:ilaction of steam discharged is 0.96.what will be the final velocitv ortt.rt".-rv.gi..ting initial velocity of steam. tfl0 o/o of heat clrop is lost in tia"tion. pind'tir". p"r".ntage reduction in the finalvelocity.
Que" - 2

(a) In a Devel '{'Lrrbine 
, the steam issues is v,ritir a. velocity of g50 m/sec. The (6)rtozzle algl: i: 20 degrec. Mean biade 

""r;rirv 
is 350 mlsec. The blades aresymmetrical '  The nrass f low rate is 1000 kg/min. f iacticn factor is 0.g.Determine:

{l) Blade A'gle (2) z\xiar rhrust crr the encr bcarings. (3) porver deveroped

;liJ 
(4) rade lilficie'cv (-5) Srage Effigiencli i" N";rr; l'ffiri"n.y i,

(b) what is the diflbrence betu'een impulse turbine and reactio, turbine? (s)

eue.-  2  oR

(a) ttnt 
:,:TlYll* "t,:Y*lse 

turbine is necessary? what are various methods (6)of reducing rotor speecr? Exprain anysn, 'o.rt'J rvith neat diagram
(b) steam flor'vs from the nozzles of a single row impurse turbine with a velocity (5)450 nr/s at a directian ivhich is inclinEJ"i;" ;J;;r;;ij ';"]hT peripheralvelocity' steam comes out of the ,r]ouing utoJes with an absolute velocity of100 rnls in the direction at I I00 with tlr"?i.".i"r of blade motion. The blades

ffff:;]**ular 
and stearn florv rate is 6 kg/s. Determine the po*". loss due to

Que. - 3 Explain any three of the following shorr notes.(a) Distinguish between a turbo machine and a positi'e displacement machine . 
(12)

(b) Write note on Mach Nunrber.
(c) Explain briefly Mixed pressure.furbine.
(d) What is the function of Heat accumulator?
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Que. - 4

Que. - 4

Section.- II

(a) Define anri explain follolving terms with reference to a Turbo jet engine. (6)
(i) Thrust (ii) Trust Power (iii) I'ropulsive Power (,iv) propulsive efiie iency.

(b) Draw and expl*in Enthalpy - Entropy cliagram of an Axial flow compressor. (6)

OR

(a) ln a jet propulsion units the lotal pressure and total remperarure ar inlet of
compressor are 0.6 bar and 0 uC. The total pressure and total temperature of
gases entering the turbine are 3.1 bar anci 750uC. The isentropic eilicien*3 of
turbine and compressor are 80 % and 85 04 respectively. Find *'ork consume
by compressor and Air-Fuel ratio. If calorific value of fuel is 41.840 kJ4ig. C*
=  1 .005  kJ /kgK .  Cor=  1 .1296  k . l l kg  K ,yu :1 .4  andy*=  1 .33 .

(b) Cornpare a CentrilLrgal conrpressor with Axial flow compressor.

{6}

(6)

Que. - 5

(a) A centrifugal compressor under test gave the following observations: - (5)
Speed i1500 rev/min, inlet totalternperature 2l'C, Outlet and inlet total
heads 4 bar and 1 bar respectively. Impellor diameter 75 cm, Sleep
factor 0.92, Find Compressor efficienc.y.

(b) What are the advantages and disadvantages of jct plopulsion over the other (6)
systems? Discnss the working principlc of turbojet after burner, pulse jet, ram
iet etc.

Que. - 5

In an open cycle gas turbine plant, the air enters the cornpressor at l5 degree
Celsius and is compressed through a pressure ratio cf 14. The air is then
heated to 1300 degree Celsius in combustion chamber 4nd regenerator of
eftectiveness 80 %.,Air at I  300 degree Celsius is expanded in twJsmges such
that the work of expansion is maximum, The air is reheated to 1300 degrce
Celsius lrulorc .entering lorv pressrrre turbine. Dctcrrnine(l) Cycle therntal
efficiency (2) t trc work ratio anci (3) Net shaft work per kg air. The isentropic
efficiency may be assumed as 0.85 and 0.86 for compressor and turbine
respectively. Calculate flow rate of air for an output af 240 MW. Assume
l.lmecrr : 0.99 for compressor, turbine and generatop individually

Que. - 6 Explain any three of the fbllciwi,ig short notes.

(a) Explain working of an turbo jet engine with the help of diagram.

(b) State and explain the assumption made for ideal energy transfer for Centrifugal
compressor.

(r2)

What do you mean try propulsive power and propulsive efficiency?
Explain the operating principlc of a waste heat recovery boiler with examples.

END OF PAPER
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