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NUCLEAR SCIENCE AND TECHNOLOGY
Paper NST-606— Apphed Thermodynamics

Time . 3 hours Maximum Marks 70

{White your Roll No an the top smmedutely on recept of this question paper

Attempt all the questions.

Answer briefly and according to the marks allotted for each queston,

Use steam table where it 15 necessary.

1 (@) Show that the internal energy ol the tollowing systems 1s a function of
Temperature only

{1} an wdeal pas
({1 an incompressible substance
stubstance 15 a function of temperature onh
(b )Whyv would we use an mtercooler hetween compressor stages”
(¢} What 1s reheat evele” Menuion two benetits of a reheat cvele
{d } Two kg water at 200 kPa with a qualitv ol 25% has 1ts temperature
raised 10 250"C 1n a constant pressure process What 1s the change in
- enthalpy®
(e ) Discuss Moller diagram and 1ts significances in thermodynamic
process
(4+4+4+4+4) Marks
2. 1a) Calculate volume enthalpy. mietnal energy and eptropy of 5 kg of
steam at 0 8 MPa pressure under following conditions
{I} Dry and saturated
(1) Wet stream having wetness of 37 %
(I1l)y Superheated steam at 250"C (2+2+2) Marks
(b ) The pressure at the end of compression of a steam engine having a
compressor ratio 5 15 0 6 MPa If the pressure and temperature at 0 15
of stroke weie 0 1 MPa and 70"C respectively. lind the law of

I
compression and the value of final temperature (6 Marks)
OR
(a) Explan the principle of boilers and mention the types of boilers
Discuss the locomotive boilers (1+1 +4) Marks
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(b)) Dernve the Fuler and Bernoulh equation from Steady tlow Lnergy
Equation (S F L ) for steady flow system What 1s the difference between
the work for non-flow and flow process® Show with the help ot PV
diagram’

(342+1 ,” ) Marks

3. (a) What ts a heat exchanger” Denve the heat transfer rate tor parallel
flow heat exchanger? Why are counter {low heat exchangers supenor to
paraliel flow heat exchanger’

{2+5+2) Marks
(b) Use the formulae and steam table to find the relatne humedity and
spectiic rumidity correspondmg to 25°C dry bulb and 21°C wet bulb

temperature 3 l YMarks

4 (a) \ diesel engine has 4 state betote compression of 95 kPa. 290 K, and a
peak pressure of 6000 kPa a maximum tempetature of 2400 K Tind the
volumetne compiession ratio and the thermal efficiency

(41 ) Marks

(hy Taplam the vapour compression oxvele with the hedp of Tes and p h
dragrams  Paplam the eftect of supetheat and subcooling on this cycle
Derrve the expression tor { OP
or

A fhuid undergoes a reversible adiabatic compression according to the law
pv"  constant  Deternune the change i enthalpy internal energy and
entropy. and the heat transter and work transter during this process

(8 ) Marks

5. Consider a stcam turbine power plant operating near critical pressure. as
shown in Fig 1 As a first approximation, 3t may be assumed that the
turbine and the puinp processes are reversible and adiabatic Neglecting
any changes in kinetic and potential encrgies. calculate

(a) The speaific turbine woth output and the turbine exit state
(b ) The pump work input and enthalpy at the putnp exit state
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(c) Ihe thermal eificiency ot the cycle {4+4+4% )

Marks

P, =P, =20\Pa

T} =700 C
P. = Py = 20 kPa
T.= 10 °C

Fig 1
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