(b)

@

(i1)

How do you minimize the enelgy consumed by . your domestlc

refrigerator? ' G

The interior l1ght1ng of refrigerators is p10v1ded by incandescent
lamps whose switches are actuated by the opening of the

- -refrigerator "door. Consider a vefrigerator whose 40-W lightbulb
- yemains-on continuously as a result of a malfunction of the switch.

If the refrigerator has a coefficient of performance of 1.3 and the

“cost of electricity is Rs. 5 _iqer_ kWh, determine the increase in the

energy consumption of the refrigerator and its cost per year.if the
switch is not fixed. Assume the 1ef11gel ator is opened 20 times a

. day fo1 an avenge ofSOS el D T (8)
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PART A — (10 x 2‘= 20 marks)

1. Should the .automobile radiator be analyzed as a closed system or as an open" -
system?

2. What are intensive and extensive properties?

3. A reversible heat engine opelates between a source at 800°C and a sink at
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"~ engine? -
Define irreveréibility. .
What are compréssed solid and compressed liquid‘? ,
Llst the methods for improving the performance of the Rankme cycle'?
What is Joule- Thomson coefficient? Why is it zero f01 an ideal gas?
| What is the law of cor reSpondlng states?

State Amagat’s law.,

- 10.  What do you meant by evaporatiire cooling ard adiabatic mixing?'

’

30°C.. ‘What.is the. least-rate- of heat-rejection-per-kW-network -output- T O ———



PART B - (5 x 13 = 65 marks) , . ) ) . 14. (@ (@  Onekgof CO2 has a volume of 1 m3at 100°C. Compute the pressure

. . : : by
1. ' - 3 : . isti . . ' : :
1 (a) A gas occuples 0.3 m3at 2 bar. It executes a cycle cens1stmg of processes: o (1) - Van der Waals’ equation
1) 1 2 constant pressure w1t11 w01k inferaction of 15 kd : ‘ o @) Perfect gas equation.
) - . e B e ) 7 7 — 4 z
(1) . 2 3; COIll])lGSSlOIl plocees wlnch follows the law pV=C and Ua =Uz g : ' - The Van dox Waalo ConStantS t 362850 e /(kg mOD e
| . e o . R, b= 0. 0423 m3/(kg- mol) "

_and
(i) Wute the Berthelot and Dieterici equatmns

(i) 3 -1, constant Volume pmcess and 1educt10n in internal energy 1s

CA0KS EEERTER T o \'_Orl
. Neglectmg the changes n Klnetm enelgy and Potential eneigy, R . . (b () Whatis Joule Thomson coefflclent‘? Why is it zero f01 an 1deal gas" :
B ‘draw pV.diagram for the process and determine net work transfer - . SR
- .:fm the cycle Also show that fnst law is oheyed by the cycle ) S R e ‘(i) Derive an expressmn f01 Clausms Clapeymn equatlon apphcable to
e S ERRE R BT e R N e fusmn and vapourization. = - S :
e S e SR T Ll i o 1B Aa) A ‘gas mixture cons1sts of 7 l{g mtlogen and 2 kg oxygen at 4 ba1 and '
wob) .ﬁj.In a gas tu1b1ne the gases ente1 the tu1b1ne at the 1ate Of 5 kg/s Wlth a ( o e e 0 2700, Caleulate the mole. flactmn, paltlal pxesemes molau mass, gas_ '
P rveloc1ty of 50 m/s and the enthalpy of 900 kJ/kg and leaves the turbine T e ”'constant volume and denslty ; LRI :
e with 150 m/s and the enthalpy of 400 kJ/kg The loss’ of heat from the gasj_ B T R : o e
~to. the surroundings is 25 kd/kg. Assume R =:0. 285 kdikg K, LS R Or

““Cp = 1.004 kJ/kg K and the inlet conditions to be- at 100 kPa. and 27°C

Detennme the w01k done ancl d1ameter of the mlet pipe. ) Atmospheuc air at L. 0132, bar has a DBT Of 3000 and WBT Of 2500

R | . : : Compute: L T
12. (a) "4One kmol of methane is stmed in a r1g1d vessel of volume O 6 m? at 20°C. A N o (i) the pa1t1al pressure of water vapour
Determine the pressure developed by the gas by making use of the : ' ' o .
compreSS1b111ty chart. - . . . oo s L e (i) specific humidity
o PR : (iii) the dew point te1npe1atu1e _
- RS o _ (iv) the relative huxmdlty _
: (L) _.Denve the entmpy equatmns L 2 R R RPTI. T Y A - (v) the deglee of satu1at10n Lo e e o
13.  (a) Alarge msulated vessel is divided into two chambers one contalnmg 5 kg ERRREES RIS ST g T (vi) -the density of aiv in the m1xture .
. of dry saturated steam at 0.2 MPa and the other 10 kg of steam, S e (vii) the density of vapour in the mixture and
0.8 quality at 0.5 MPa. If the partition between the chambers is removed ER .
and the steam is mixed thoroughly and allowed to settle, fmd the final ( o ( (viii) the enthalpy of the 1n1xtu1e Use the theunodynamlc tables only.
““pressure, steam qualit and entiopy ¢l th :
s ' 4 y | n .10p3 chiange in-the process. PART C —(IxX15=15 mau("s)
Or ' : -
‘ _ , _ Coo 16 () A household 1ef11ge1ato1 that has a power input of 450 W and a
(b) () Why is Carnot cycle not practicable for a steam power plant? () _ COP of 1.5 is to cool 5 large watermelons, 10 kg each, to 8°C. If the
) ' watermelons arve initially at 28°C, determine how long it will take
(i) In a steam power plant the condition of steam at inlet to the steam for the 1efr1ge1 ator to cool them. The watermelons can be treated as
turbine is 20 bar and 300 °C and the condenser pressure is 0.1 bar. water whose specific heat is 4.2 kJ/kg K. Is your answer realistic or
Two feed water heaters operate at optimum temperatures. _ optimistic? Exp lam o : ; (10)
Determine: (1) The quality of steam at turbine exhaust, (2) network _ ‘ o (i) . What are the desirable characteristics of a workmg fluid most
per kg of steam, (3) cycle efflclency, (4) the steam rate. Neglect - S suitable for vapour power cycles? : (5)
pump work. (8) ' ‘ : o '
' S Or
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