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1. Attempt any four following :

(1)
(2)
(3)
4)

Q.1 is compulsory. :
Attempt any three questions from the remaining five questions. .-;“:‘c""
Assume suitable data wherever necessary.
Use of steam tables is allowed.

Q.P. Code :

(a) Prove thatinternal energy is a property of the system ?

(b)
(c)

(d)

(e)
2. (a)

(b)
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Explain the terms : state, path, process, cyclic process and q?sf-ﬂaﬂ#. pmccss’f"
Calculate the non-flow workdone for a gas which cxpande%m initial pressure
S bar and volume 4m? to final volume 20m?, for an rsgﬂ?ﬁma‘i process.

Calculate final pressure also.

Vg4

Calculate the state of steam (i.e whether it is wei;ﬂ{y Mﬁerheated} when
steam has a pressure of 15 bar and specific vq@.:ime Gfﬂ 12 m*/kg.
State the assumptions made in air- standardwcl&éj > 4

During a non-flow process, the temperat urekﬁf tﬁﬁsysﬁem changes from 20%¢
to 40°¢ . The work done by the syat@vw ‘et transfer per degree rise in
tﬁmparatur:: at each tempﬂramrﬂ r‘&hﬁbﬂd 1§gwcn by :
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Determine the chan@qn‘imﬁl energy of the system during the process.
2m? ofhydrugaq%ta prmure of 1 bar and 20%c is compressed isentropically

to 4 bar. The
volume heat

(iii) Théhﬁt rajccted during constant volume process and (iv) The change in

1ntrrm=ﬁ€tgy during each process.
=4.206 KJ/KgK,; Cp=

z’@sgmeﬂkﬁ,

— ':-r-

14.25 KI/KgK

e g&&# expanded and restored to original volume by constant
jeetion process. Determine (i) Pressure, volume and temperature
at each q@d’oﬁopeﬁtmn (i1) The heat added during the isothermal process
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3. (a)
(b)

(c)
. 4. (a)

(b)

5. (&)

(b)

(b}
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Prove that J-Pdv = jvdp , in case of reversible 1sothermal process.

Steamn enters a nozzle ata pressure of 7 barand 20° ¢ ( i.e initial enthalpy 2850kj/kg) and )

and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrarice

is 40 m/s and the exit velocity from the nozzle is 700 m/s.The mass flow rate ™,

through the nozzle is 1400 kg/h.The heat loss from the nozzle is 11705 quh
Determine the final enthalpy of steam and nozzle area if specific wnume‘m
1.24 m*/kg. .

Prove that Kelvin-planck and claussius's statements are equi valf,'.n;

Two reversible heat engines A and B are arranged in seris .fsr.fﬁngiae A receives
30kj at a temperature of 500°¢ from a heat source whtia cng.mc Bis in
communication with a cold sink at a temperature o a Iﬁihﬂ wmk output of A
is twice that of B, calculate ;

(i) The intermediate temperature between A andB. =

(ii) The thermal efﬁmency ofeachengine. 4™
State and prove claussiuss inequality.

A diesel engine working on alr-standarddmsel cyacla takes inairat 1 barand 15%¢
The specific volume of air at inletis0. SrﬁM{g The compression ratio is 14 and
480 Kl/kg of heat is added at r"msiant’ﬂhcssure Determine:

(i) Pressure, specific volume af}ﬁtempe:ature at each point of cycle

(i) Thermal efficiency ' -

(i) Mean effective pressure

(iv) Power develnpeg b;* engime, if it consumes 0.2 kg/s of air.

With a neat sketc“r’a{ 51mpb steam power plant working on Rankine cycle,
explain the working Df’dyﬁic and derive an expression for thermal efficiency of
cycle ? Also uraw 'E.Saand P.V diagrams ?

Define and &rhﬁﬂyﬁxp ain the following :
(i) Ur}fnﬂsﬁfﬁ‘&ﬁtmn of steam (ii) Degree of super heat
(iti) Sensible heat (iv) Enthalpy of evaporation

(v Supcrheated steam

_.peﬁn&?ntmpy and obtain expressicns for change in entropy for:
(1) rs'othf;rmal process (it) Polytropic process
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