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10.

(Use of steam table and Molher chart, Psychrometric chart are permitted)
Hes - Answer ALL questions.

PART A — (10 x 2 = 20 marks)

:_'-_Differe.h'tiaté:...: Homogeneous and Hetelgogenedus System with suitable

example.

What is a'PMMi? X

. leferentlate Heat Englﬁe an& Refmgerator

: '.How COP of a heat pump 1s est1mated‘?

' Comﬁlent éﬁ the térm avaﬂable. énergy” with respect to thermodynamzcs
' .What is Helmholt’z fﬂnétj;o:n'?- o

: Calcuiate the dryness fraction (quahty) of steam, which has 1.5 ke of water in

suspension with 50 kg of Steam

List any two advantages obtained by using ‘superheated’ steam.

" Mention the parameters related by Clausius-Clapeyron equation.

State Joule’s Law.-




11.

12

i3.

(a)

(b)

@
SR ou’tp'tit"of 8.2 kW. Determine: (6+7)

PARTB — (5 x 13 =65 marks)

A temperature scale of certain thermometer is given by the relation. -

=AInP + B; where A and B are constants and P is the thermometriec .
property of the fluid in the thermometer. If at the ice point and steam
point, the thermometric properties are found to bhe 15 and
7.5 respectively, what will be the temperature corresponding to the
thermometric property of 3.5 on Celsius scale?

Or

Air at 1.02 bar, 22 °C, inifially occupying a cylinder volume of 0.015 m3,
18 compressed reversibly and adiabatically by a piston to a pressure of
6.8 bar. Calculate : :

(i)' the final témperaturé _'

(i) :'.'tHe- If'iﬁal leunié :—ihd_

(@) theworkdone (4+4+5)

A heat engine receives heat at the rate of 1500 kJ/min and gives an

() The thermal efficiency:

(b)

(2)

(b)

(i) The rate of heat r’éje'ctiéh.f i

Bfiefo’h the fo]iowmg ': : - ':_ S o (4+4+5)
G Cléuéiﬁé' Stélztemeh't_- :  - o

() Kelvin.Planck Sfate’xﬁéﬁi_:’ o |

(iif) EQuiV.a'IeIice' of Clausms .Sita.t'e'ment to the Kelvin-Planck Statement
A system at 500 K .'réé.eii}es” 7200 kJ/min from a source at 1000 K. The

temperature of atmosphere is 300 K. Assuming that the temperatures of
system and source remain constant during heat transfer. Find out :

(i) The enﬁropy i)rb'diiced during heat transfer (7N
(1) The décfeasé in available energy after heat transfer {6)
Or

1 kg of ice at 0 °C 18 mixed with 12 kg of water at 27 °C. Assuming the
surrounding temperature as 15 °C, Calculate the net increase in entropy
and Unavailable energy when the system reaches coramon temperature.
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5.

O

16. -

(a)

(b)

Vessel having a volumé of 0.6 m? contains 3.0 kg of liquid water and
water vapour mixtur'e in equi]ibrium: at a pressure of 0.5 MPa. Calculate:

(1) Mass and volume of hquld o = | (7)
(i1} Mase and ve].ume ofvapour - | _ o (6)
e -:‘; or

What amount of heat Weuld be requlred to produce 4.4 kg of steam at a
pressure of 6 bar and temperature of 250 °C from water at 30 °C? Take
specific heat for superheated steam as 2.2 kd/kg K.

The volume of a h1gh altltude chamber is 40 m3. It 1s put into operation

" - by reducing presstire from 1 bar to 0.4 bar and temperature from 25 °C to
- 5 °C. How many kg of air must be removed from the chamber during the

@

(b)

R process? Express’ this’ mass as a ‘volume measured at 1 bar 25 °C. Take
' R 287 J."kg Kfor a:lr '

A mlxture of hydrogen and oxygen 18 to be made so that the ratio of

H: to Oz is 2:1 by volume. If the pressure and temperature are 1 bar and
25 °C respectlvely Caiculate :

( ) rE‘he mass of Oz requlred .:'5 ' (9)

.(ﬁ) The volume of the contalner SRR @

PART C — (1 X 15 15 marks)

A rever51ble heat Engme operates between two reservoirs at temperature
of 600 °C and 40 °C. The engine drives a reversible refrigerator which
operates between reservoirs at temperatures of 40 °C and -20 °C. The
heat transfer to the heat engine is 2000 kJ and the network cutput of the
combined engine refrigerator plant is 360 kJ.

(1) _Evaluate the heat tr'exisfef to the refrigerant and net heat transfer

to the reservoir at 40 °C o (10}

(ii) Reconsuier gwen that the n of the heat engine and COP of the

refrigerator are each 40% of their maximum possible values. {5)
S

1) Explam Carnot cycle 1ts assumptions and reasons for rating it as
a theoretical cycle. {5)

(i) A domestic food refrigerator maintains a temperature of ~12 °C.

The ambient air temperature is 35 °C. If heat leaks into the freezer
at the continuous rate of 2 kd/s, determine the least power
necessary to pump this heat out continuously.




