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NOTE: &
e Question No 1 i1s COMPULSORY.
e Attempt any THREE questions from question number 2 to 6.
* Assume suitable data wherever required.
e Jllustrate answers with sketches wherever required.
« Use of steam table is permitted. 9
1. Solve the following (any Five) R 20
(a) Explain nozzle efficiency with the help of h-s diagram. 5 = |
(b) Write applications of gas turbine. | ‘
(c) Differentiate between impulse and reaction type stfﬂmmrmeS
(d) State the purpose of draft tube incase of water tufbine. =
(e) Write the detail classification of jet pmpulsiﬂﬁgi__epgin@i
(f) Define unit speed and specific speed. o 9
2. (a) What are the different methq#g;é_dﬁ-ﬁnpmve efficiency of gas turbine plant? 4
(b) Write the comparison bétween dosed and open cycle gas turbine for the 4
following criteria: type pfworking fluid, type of fuel, efficiency and size of plant.
(c) The following reggdingﬁ;hfe:e recorded during two hour trial on a boiler

Feed water suppelied = 14000 kg
Boiler working ﬂressurf: = 10 bar
Dryness &;tf_igg,pf steam = (.96
Temp;ra’tq;le of _féed water entering = 35°C
Teylpg,a_'{ﬁl_jglbf feed water leaving = 90°C
‘Coalburnt | = 1500 kg
& Ttmpnf steam leaving superheater = 335°C
"GV of coal = 25000 kJ/kg
“,_Bind®
b N - 1) Enthalpy received by feed water in economizer, boiler and super heater.
i1) percentage of heat supplied in boiler & superheater 4
i11) Overall thermal efficiency of plant 2
Turn Over
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(b)
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Explain the construction and working of once through boiler with neat sketch. 8

In an impulse turbine, steam issues from the nozzle with a velocity of 850 m/s. 12

The nozzle angle is 20°. Mean blade velocity is 350 m/s and blades are equiangular.  omy.
Mass flow rate of steam is 1000 kg/min. The friction factor is 0.8 determine: Q\?
i) Blades angles 4 »

ii) Power developed in kW - N
iii) Blade efficiency f N
iv) Stage efficiency if nozzle efficiency is 93%. Y ’{‘-.h j'

" o

4. (a) What 1s the purpose of compounding of steam turbine? Ex;plam pﬁ:‘:sure
compounding method with neat sketch. f =

'.._.- o ‘\. "."'
I :

(b) In a gas turbine plant compressor takes in air at a tempme @ 15 C and
compresses it to four times the initial pressure with an, Mrtﬂp&c efficiency of
85%. The air 1s then passed through a heat exchanger, l'%aﬁﬂ by turbine exhaust
before combustion chamber. Turbine inlet tempcratqa@as\ 6002C and its efficiency
1s 80%. Neglecting all losses except mentioned angL &nng air as the working
fluid calculate thermal efficiency and work ratio 0?' p}fle if (1) heat exchanger
is perfect (1) effectiveness of heat exchanger =":U E;:\ b

.
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5. (a) Explain ‘cavitation’ in hydrauhc mﬁﬁma What are its effects? How it can be
reduced? ® @

(b) Explain the difference bct'-veqn ﬂguﬁﬁgs and accessories.
(c) A turbine is to operate mdegﬂh&ai of 25 m at 200 rpm. If the discharge is 9 m*/s

and turbine efficiency 1 is, “caléulate power generated by turbine, specific speed
of the turbine and pﬁ&qnan »0f the turbine under a head of 20 m.
V 4 =
- N
Tyl
s -\.\_-_.;:_ . -:_,.

6. (a) A Pelton wh&c;l; has;tn be designed for the following data. Power developed =
6000 kW, mt\W’avaﬂable = 300 m, speed = 550 rpm, ratio of jet diameter to
wheel Iamém 1/10 and overall efficiency = 85%. Find number of jets,
dl&ﬂ}ﬁt of _]g " diameter of wheel and quantity of water required. Assume K.=

0. %ﬁ@d\K‘ = (.46
(b) r*\Exﬁam,éotﬁ’tmctmn and working of ramjet. Write its applications also.
Gg)\ \%ﬂ the working principle of rocket engine.
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