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TURBOMACHINERY (2ME7O I)

Time: 3 Hours
Instruction:
(l) Figure on right indicated full marks.
(2) This question paper has two sections and attempt each section in a separate answer book.
(3) Use of steam table and Mollier diagram is permitted.

SECTION.I

Q. 1(a) Wittr help of S.F.E.E. prove that C, = 44J2JIil7T2. Neglect initial (6)
velocity of steam. Where Cz is outside velocity of steam from nozzle (h1 -h2)
is heat drop in nozzle.

(b) A nozzle expands steam from 14 bar ard 300 uC to 6 bar. lFthe flow rate is 1 (6)
kg/s, find the throat ald exit area. What should be the coefficient of velocity if
the exit velocity is 5-50 m/s?

Total Mar}s: 70

Q.1 (a )
(b)

OR
Derive the generai Euler's expression for a Turbo machine.
A sleam turbine diaphragm contains 78 convergent nozzles of rectangular
section, having 0.255 plate thickness. Direction of flow at exit is 18 u to the
plane of the diaphragm and mean diameter of the nozzle ring is 125 cm. The
steam is supplied at 7 bar and 250 'C. The stage pressure is 4.2 bar.
Calculate the heiglrt of nozzles at exit to pass 7.55 kg/s of steam. Nozzle
efficiency is 90 o/o.

Explain the types and classification of steam turbine.
A De-Laval steam turbine is supplied with dry steam and works on a pressure
range from 10 to 0.3 bar. The nozzle angle is 23 u and the blade leaving angle
is 30 " the mean blade sp*cd is 300 m/s. Ifthere is 10 o/o loss due to friction in
the nozzle and if the steam velocity is reduced by i8 Tqjuring its passage
through the blades, find the end thrust bn the shaft per power developed by the
wheel.

(6)
(6)

(5)
(6)

Q.2 (a)
(b)

Q'2 (a)

o)

Q.3
(a)
(b)
(c)
(d)

OR
Why compounding of impulse turbine is necessary? What are various methods (5)
ofreducing rotor speed? Explain anyone method with neat diagrarn
The following particulirs refer to a stage of a Parson's steam turbine (6)
comprising one ring of fixed blades and one ring of moving blades.
Mean diameter of blade ring: 70 cm, Steam velocity at exit from blades : 160
m/s, R.P.M. : 3000, Blade outlet angle :20", steam flow through blades = 7
kg/s. Draw the velocity diagram and find the following: -
(a) Blade inlet angle, (b) fangential force on ring of moving blades, (c) Power
developed in stage.
Explain any three of the following short notes.
Mixed flow turbines.
Bypass goveming of steam turbines.
Various methods of fixing blades on rolor.
Bleeding and reheating related to steam turbines.
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SECTION II

Q' 4 (a) what are the methods of improving ihe thermal errrciefr of simpre open (:
.- cyclegas turbine? Explain anyone.
(b) An open cycle gas-turbine plant works between the fixed temperature limits of (.1300 K ard 1500 K, rhe a*olute pr.rru* iiJi, U.ine 1 bar and 14 bar. Theisentropic efficiency-of compt"rd *ti;t;i;; are 0.85 and 0.86 respectivelv.Estimate the actual,l:T1_:{,:i.rry urJ ;;;; a"r.iopJ ;;ffiil";ii;calorific value of tuel i:1??09 kJ/kg, r1"o*o'= g.99;,1,. fljS, ir;:;#_].;;;and mass ofair used : 510 kg/s.

Q, 4 (a) What do you mean by bina4,lyspol,cycle and in what case is required? (5(b) In a gas turbine plant the air at to 'i *J it ir .o-pr"rr*d'to-ii bar with (7compression of g0 %. The air is heated to 1500 0C in .on'Uusion ,fru,nilr'*igcnerator, during the process of heating fall of pressure is 0.2 bar. Th. ui, i;then expanded in-the. turbine ana"is supptiea ," ,"g*..",";;*;;effectiveness of 0.75. The pressure dropped .,iihrn ,egen".ator is 0.2 bar. If
::::"0t. 

efficiency of rurbine As,/", il"t;._in" tt.i""r 
"in.i.r"v oiit"

fr4rL .+ r-

Q, 5 In a combined po*";r.1ld process plant the boiler generates 21000 kg/h of (l l)stearn at a pressure of 17 bar and temperature 230 0c. A part 
"r 

trr" ,t"#r"",to a process heater which cons'mes i:Z.SO t W, ,fr" u""i, f"uriig;;;;;:;;;heater 0.957 dry at 17 bar being throttled to :S bar. ttre ;;d;r;;;flows through an h.p. turbine *Tri"h .*huuri. ui u p.rrr*" of 3.5 bar. Theexhaust steam mixes with the process steam beibre'ent".rrg ,rr" l.p. *ui"iwhich deverops 1337.5 kw. At tie exhaust, tlr. p."rr*" is 0.3 bar and steam is0'912 dry' Draw the line and r-s aiagamof tile pranr and a"t."rr" iJir,"steam quality at the exhaust ofthe h.p. turbine (b) tne power developed bv theh.p. turbine (c) the isenrropic efficiency of me hplturUine.

.{1 open cycle gas turbine is 
::ylo3$ 

with intercooling, regeneration and (11)reheat anangements. The lf.p. tuibine is usea foi comprJssor drive and L.p.turbine for output. The specilic outpur of ttre instaiiaiiil is 132 kWkg/s andoverall thermal elficiency of 32 %. Following data ,"f".1o tg. installation.Pressure ratio in each compressorutZ&" = I.S, l."r,r"pi., elticiency in eachcompressor stage = 0.915, Isentropic efiiciency in i-I.p. turbine = O.gt,Isentropic effrciency i' L.p. turbi'e = 0.g4, pressure ro* in ui, side of heatexchanger = 6 a/o of entry pressure, pressure ross ,, irrt"r"oot"r = 3 % of enxypressure, Pressure loss iii reheater : 6 Vo of eniry pressure, Turbine inlettemperature for both : 10?9 K, Atmospheric ,"Lp"rut*" = 2gg K,Atmospheric pressure = 1.0132 bar.

9l]::r" 
the permissible pressue drop on gas side and effectiveness of heatexchanser.

Q.s

q.6 
!:l _E"p_l"in working of a rurbo jet engine with rhe help of diagram.(b) Defrne and explain the followinglor turbo jet engte.

(1) Thrust
(2) propulsive power
(3) propulsive efficiency
{4t Thermal efficiency

***r(*END 0F PAPER,T**** _

(6)
(6)

(5)
(7)
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