(3 Hours) [Total Marks: 80

N.B. Question no.1 is compulsory.
Attempt any THREE from question no. 2 to 6.

Use of steam table is permitted.
Q1) Solve any four ®
a) What is the function of blow off cock? Where is it located? - Q
b) What are the functions of guide vanes in water reaction mrbiﬁé?
c) What is cavitation and what are its causes? How will you prevem the vi
hydraulic machine? > 2 A
" ‘d) State the fundamental differences between jet propulsior a_nd mdggé"ﬁmpul sion.
e) Define and explain degree of reaction as applxed to steam reaggen turbine.
Q2) a) Sketch and explain velocity compg
and velocity along the axis. & ﬁ
b) Ina gas turbine plant, the pressure mtle, ﬁirou '
is 6. The same air is then heated to 2 maxit -ajn
first in a heat exchanger whichyis 75’?{9 @fﬁment, and then in the combustlon
chamber. The same air at 750°C is expand .
work is maximum. The airiis reheated to 750°C after the first state. Deserniine the
cycle thermal efficiéncy, wozk:fano and the net shaft work per kg of air. The
efficiencies may be assumed to be 80% and 85% for the compressor and turbine
respectively. ™ &_}»}
Q3) a) What are lugh pr e e boilers and how do they differ in construction and
working ord;ﬁ&y boilers?
b) A Pelton whegE is to be designed for a head of 60 m when running at 200 rpm.
The Péton wieel develops 95.6 kW shaft power. The velocity of the buckets =
& 0.45 time the velocity of the jet, overall efficiency = 0.85 and co-efficient of the
& velocxggms equal to 0.98. Calculate diameter of jet, diameter of wheel and number
- N of}méketsonthewheel
4 W __C@iilpare the constructional features and operating performance of turboprop and
Q{f Ra) Prove that for a Brayton cycle gas turbine optimum pressure ratio for maximum
N work output is given by -
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Q5)

Q6)
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b) The following data was recorded during a trial on steam boiler: 06
Pressure of steam = 12 bar, mass of feed water = 4500 kg/hr, temperature of feed
water = 75°C, dryness fraction of steam = 0.96, coal used = 490 kg/hr, (calorific
value of coal = 35700 k¥/kg, ash and unburnt coal collected in ash pit =2% by
mass, moisture in coal = 4%bymas,calonﬁcvalueofashmdtmburmcoal— atﬁ
13500 kl/kg, mass of dry flue gases = 18.57 kg/kg of coal, temperature of ﬂua;
gases = 300°C, boiler house temperature = 16°C, specific hem;c:.fﬂuegas.«:s==(}Q
kJ/kg K. Draw the heat balance sheet of the boiler per kg of coal consisting of
heuuulmdmgenaatestwn,heatcamedmybydryﬂuegases,he@%stm
ash and unburnt coal and unaccounted heat losses. f,x(

¢) Steam is expanded in a set nozzles from IObarandzoﬂ"Ctol \fpar Are the 0"«
nozzles convergent or convergent-divergent? Find the mmmm area of the
nozzles to flow 2 kg/s of steam. Assume the expansion of stmas isentropic. The
heat loss from the nozzle is 17 kJ/kg of steam flow. Take cog Ficient of discharge
as 0.98. Velocity at inlet, throat and exit"are'90, 480 2\@550 /s respetively.
Calculate the dryness fraction and the area at exit.
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a) Obtainanexpressionforthemkperﬁ}qbndbywata‘onthemnnerofa 10

Pelton wheel. Hence dﬁ’iv_e, an expre ~maximum efficiency of the Pelton

b) Ax a stage in a reaction turbine, the mesn blade ring diameter is 1 m and turbine 10
runs at 500 rpm. The blades are ¢ esignied for 50% reaction with exit angle 30° and
inlet angle S0°. The turbine is supplied with steam at the rate of 60,000 kg/hr and
stage efficiency,is 85%. Determine power output, specific enthalpy drop in the

sage in K/kg mwmngeaseimelaﬁve velocity. ;-
, 2“\
a) Explamlhe oonstmc@é"‘n and working of a Ramjet engine. 08
b -ne wnit qus f ; Unit speed, Unit power and Unit discharge 06
c)  Differentia %ﬁmeen Kaplan and Propeller turbines, radial and axial flow 06
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