50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 14MTP22
Second Semester M.Tech. Degree Examination, June/July 2015
Steam and Gas Turbine

Time: 3 hrs. Max. Marksf‘ﬁlm'bd
Note: 1. Answer any FIVE full questions. r‘\; ‘j; '
2, Use of thermodynamic data hand book, o .
Mollier chart, steam table permitted. o, 7
<y .
1 Obtain an expression for the critical pressure ratio and the mass ﬂ?@te of steam through
nozzle. v (06 Marks)
Explain the phenomenon of super saturation using h - s dlagra,ﬁ (04 Marks)
Calculate the throat and exit dimeters of a convergent divergentdozzle, which will discharge

820 kg of steam per hour from a pressure of 8 bar su eT ated to 220°C into a chamber
having a pressure of 1.05 bar. Friction loss in the d1 part of the nozzle may be taken
as 0.15 of the total isentropic enthalpy drop. (10 Marks)
Y

Obtain an expression for maximum blade efﬁé;&léy in a single stage inpulse turbine.

{10 Marks}
Draw the velocity diagram for a stage-in fmpulse turbine with two rings of moving blades
for the following particulars. Noﬂi‘}l le = 15°, moving blade tip discharge angle = 30°,
Fixed blade discharge angle = 2 1 discharge is axial. Friction loss per blade is 10% of
relative velocity. It occurs both.\o he fixed and moving blades. Find the blade velocity for
nozzle steam exit velocity o,f'S.OO nv's and the diagram efficiency of the stage. (10 Marks)

r"“-.r
5

Show that for a parsqn\gi?bme :
2 e

,@Ejﬂ_ (10 Marks)
1+ cos?"u

Steam ﬂows‘ into the nozzles of a impulse reaction turbine stage from the blades of the
preced g%tage with velocity of 100 m/s and issues from the nozzles with a velocity of
325 n/s“at an angle of 20° to the wheel plane. calculate the gross stage efficiency for the
foilowmg data :

Nbmac =

~Mean blade velocity = 180 m/s, expansion efficiency for nozzle and blade = 0.9 carry over
- 'coefficient for nozzles and blades = 0.9. degree of reaction = 0.26 blade outlet angle = 28°.

(10 Marks)

Explain the design procedure for impulse - reaction turbines. (10 Marks)
A turbine is supplied with steam at 35 bar and a temperature of 435°C. It is expanded in four
stage to the condenser pressure of 0.04 bar. The pressure at the end of stages are 5, 1.2 and
(.25 bar respectively. Loss due to friction throughout the expansion is 24%. Determine :

1) The isentroic enthalpy drop in each stage

ii) The enthalpy drop for the turbine if friction is neglected
1) The work done in kJ/per kg of flow neglecting all losses other than the one stated above
iv) The steam flow required to obtain one kwh of work from the turbine. (10 Marks)
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Explain the phenomenon of surging in centrifugal compressor, Stalling in axial flow
COMPIesSor. (08 Marks)
A centrifugal compressor running at 9000 rpm delivers 6000 m’/min of free air. The air is
compressed from 1 bar and 20°C to a pressure ratio of 4 with an iscntropic efficiency of
0.82. Blades are radial at outlet of impeller and the flow velocity of 62 m/s may be assumed
throughout constant. The outer radius of impeller is twice the inner and the slip factor may
be assumned as 0.9. The blade area coefficient of 0.9 may be assumed at 1nlet Calculate the
following :

i} Final temperature of air S

il Theoretical power A
iii} Impeller diameters at inlet and outlet
iv) Breadth of impeller at inlet
v) Impeller blade angle at inlet o
vi) Diffuser blade angle at inlet. T (12 Marks)

e

Sketch and explain the following : .

i) Simple Rankine cycle with reheating e

ii) Turboprop engine, : (10 Marks)

A gas turbine power plant works between 290 k and 1200 k with a compression ratio of 9.

Find out :

i) the power developed by the plafz if” the air flow rate is 12.8 kg/s and the thermal
efficiency

i) it is decided to increase thefn}a«}l'num output by rehearing to its original temperature,
Find out the % increase in Q(M output and % change in thermal efficiency

i1) find out the amount of heﬁi\édded in the reheater per minute. (10 Marks)

3z "
A jet propulswe syste ﬂymg with a speed of 800 kmvhr. The mass of air used is 40 kg/s.
The gases coming ofit 5 turbine at 800 k and 1.5 bar are passed through the nozzle where it
expands to 0.75 bér ith nozzle efficiency 0f 0.95. A : F = 80 : 1. Neglecting the fuel mass,
determine th’_"‘tt‘xrust power developed by the system and its propulsion efficiency. (10 Marks)
Explain wit\h%a neat sketch, solid core nuclear heated hydrogen rocket. (10 Marks)
: “e,
erté;short note on the following :
mjet engine

Gw Compressor characteristics

“‘d

Co gas cycles. (20 Marks)
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