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In_structfons :

(i) | There are Nine Questions in this Paper

(i) -Attempt Five questions in all.
(1ii} Question No. I is Compulsory.

(%) ~The.marks are indicated in the right hand margin.

. Multiple choice question (do any seven): 2x7=14 "~

(i) The difference bet\veen"ﬂle pre'ssurd of ﬂuid and the
pn:ssure of atmcrsphcrc iscalledas '
@ B.mmﬁmcpmsm ) | akublhar com
() Absolutepressure
() Gauée Pressure

(d) None ofthese

-(11) Which of the fnllnwmg setshas all pmpe.rtles as point

 functions? : akub_thar com

B (a) - .Entropy,enthalpy, wqu-.c_ '. L

-{b)- .- Pressure, temperature, heat N
. P.T.O.

{c) Heat, work, Bnthalpy " akubihar.com
()  Temperature, enthalpy, internal energy
(iii) Which of the following sets has all open systems?
73] Boiler, gas turbine, compressor, condenser
(b)  Pump, thermo-flask, refrigerator, petrol engine
.(c) Window aircqnditinner, scooter engine,
thermometer, diesel engine
.(d) Jetengine, gas engine, pressurccooker steam
" turbine ~ akubihar.com

(iv) The elas._tic: work (6W)per unit volume required fi
stretching a wire of length is given by the expression

a
o %
® -ads
(c) ~o—dE

(dy  Noneoftheabove
(v) The thermometric property of electncal res1stancq

thermometer is

(a) =~ Current

(b)  Potential difference
(&)  Magnetic

* akubihar.com

(d) Resistance

(vi) The internai energy for a perfect gas is expressed as |
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(vii.)The following amount of heat transfer uccqrs duz:ir?g a

cycle comprising of four processes.
120 kJ; —20kJ, 16 kJ, and 24 kJ

() 100KkJ
) 120 X akubihar.com
(c) 130Kk] -
(d) 140 kJ ”
(vii) The Van derwaals equation of state forreal gasesmay
by givenby
.. -RT a
@ Pty
_RT _a
(b) p_ ‘I."-b -vZ
(c) ' 'P=%?;+% akubihar.cow )
: PT.O.
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Ay p= RT 2 | .
. v+ v | !
(ix) Select the correct relation ,
(a) Tds=dU+pd'ﬁ akuhir:lar.com

&5 dH=Tds+Vdp :

(¢) - Tds=Cgdt-Vdp

(d) - Allofthese
@ (@) Describe Thermodynamic Equilibrium and Quasi-stati

(process, -akubihar.com 444

(b) Anairstandard dual cycle has 2 compression ratio of 1¢
and compression begins at | bar, 50°C. The maximun
préssﬁre is 70 bar. The heat transferred to air at constan
pressure is equa] to thatat cr:-nstant volume. Estimate (2
the pressure and tempcratures at the cardinal points oi
the cycle, (b) the cycle efficiency (Given: for air y =1 .4,

G, =0.718kJ/kgK, and C; =1.005klkeK). 6

@ (a) What are the four processes which constitute the Camot
cycle. A Carnot cycle operates between 0°C and 100°C.
Determine thermal efficiency, if it operates as a heat engine
and COPs ifit operates as Heat pump and Refrigerator.

akuhlhar com ) 5

" (b) Describe Rankine Cycle? Define quality and dryness
fraction of steam. | 5+4
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4. (a) Describe and Diesel Cycle.
(b) A steam power plantoperates ona simple ideal Rankine
cycle between the pressure limits of 25 bar and 0.10 bar
and handles 2 kg of steam. The temperature of steam at
rurbine inlet is 360°C. The steam enters a condenser and
after condensation, the pump feeds back the steam into
boiler. Show (8) p-v diagramlwim saturation lines; (b) T
g dijagram with saturation lines; and calculate (c) the
thermal efficiency of the cycle, (d) the net power output’
of the power plant, (¢) the work ratio. akubihar.com 9
Q (a) Shdw the equivalence between statements of Kelvin-
Planck and Clausius for 2nd law of thermodynamics. 5
{b) Derive the Inequality of Calusius as an criterion of
reversibility of imeversibility of a thermodynamiccycle.
9

6. (@) Draw p-v diagram for polytropic process pv'=constant,
n=O, n=1, n=2 & 1= under expansion and
5

for
compression processes. akubihar.com

(b) A vessel ofvolume 0.04 m’ contains a mixture of saturated

water and saturated steam at a temperature of 250°C.

The mass of the liquid present is 9 kg. Find the pressure,

the mass, the specific volume, the enthalpy, the entropy

9

PT.O.
akubihar.com

and the internal energy. Use the Steam Table,
‘Code : 021307

~ . {b)- A reversible heat engine operates between two reservoirs

. refrigerator which operates between reservoirs at

- (2) Evaluate the heat transfer to the refrigerant and the net

(b) Reconsider (a) given that the cfficiency of the heat |
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@(a) DescribeAvailableand Unavailableenergy. =~ 5
" (b) Whatare Helmholtz's and Gibb's functions. Write four

(h:laxwell's Equations. _ L 544

8. (a) Derive equation of efficiency for ideal Otto Cycle i.e_!

1 | . |
Mo = 1"}:;7 In an ideal Otto cycle, the air at the'

beginning of isentropic compression is at 1 barand 15°C. |

|
. Theratio of compression is 8. If the heat added during the

b_r.msta_nt volume processis 1000 kJ/kg then determine (i)
the air standard efficiency; (ii) work done; (iifi) heat rejected; |
(iv) maximum temperature of airduring the cycle.

" akubihar.com 5+4

at temperatures of 600°C. The engine drives areversible
temperatures of 40°C-and —20°C. The heat transfer to
the heat engine is 2000 kJ and the net work-output of the
combined engine refrigerator plant is 360 kJ.

heat transfer to the reservoir at 40°C. -

engine and the COP of the refrigerator are each 40% of

their maximum possible values. ' 5




@ (a) Usingthe stea;d}' flow energy equation, find the work dm;ﬂ
in Turbine and cOMpPTESSOL. akubihar.com |

(b) Derive a steady state energy flow gquation for any

thermodynamic system operating under control volume

9
and control surface.
. ik k
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