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: Classify the following systems as
open/closed/isolated 2} Mixture of ice and water in a metal container
(b) A wind mill.

Give the flow and T-s diagrams of the regenerative Rankine cycle with single
open feed water heater.

ixplain the following terms : (a) Mole fraction, (b) Mass fraction.




8.  Write the Maxwell’s equations and also give the basic relations from which

these are derived.
9.  What do you understand by dry bulb and wet bulb temperatures? <> x
Y%

10. Draw a psychrometric chart and show the following processes™an it
(a) sensible cooling, (b) latent heating, (¢) heating and dehumidifica n
(d) cooling and humidification.

PART B — (5 x 16 = 80 marks)

11. - (a) @ ‘A van der Waal gas 1s compressed @ersi y ronstant
temperature from volume Vi to V2. The equatian of stateis given by -
P= (ﬂ) —( ao ] . Determine the work dg
V-b \%

(8)

(i1) Define a new thermodynamic scale/say  de ¢’ N, in which the
freezing point and boiling point of\wa yré 100°N and 300°N
respectively. Correlate thi ¢ with centigrade scale.

(8)
(b) (1) Apply steady flow e ion for a nozzle. State the
assumptions made. (6)

(i1)

d’27°C. Engine drives a reversible refrigerator which operates
between reservoirs at temperatures of 27°C and —15°C. The heat
transfer to the engine is 2000 kJ and network available for the
combined cycle is 300 kdJ. (1) How much heat is transferred to the
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refrigerant and also determine the total heat rejected to the
reservoir at 27 °C. (2) If the efficiency of the heat engine and COP of
the refrigerator are each 40% of their maximum values, determine
heat transfer to the refrigerator and also heat rejected to the
reservoir at 27°C. ' (10)

Or <>

(b) (i) Show that there is a decrease in available energy when heat is
transferred through a finite temperature difference. (6)

(i1) In a closed system air is at a pressure of 1 bar, tempera
300 K and volume of 0.025 m?. The system executes the f
processes during the completion of thermodynami
constant volume heat addition till pressure reac

state. Determine the change in entrop@in e
C, =0.718 kJ/kgK. R = 287 J/kgK.

13. (a) (i) Draw and explain phase equilibrium di

(ii) Steam at a pressure of 15 bar and/?

ate the final conditions,
work done, heat transfer and 1 entropy. The mass of the
system is 0.8 kg. (8)

(b) (1) Why is Carnot cycle not cticaple for a steam power plant? (4)

(1) In a steam power [p e-condition of steam at inlet to the steam
turbine is 20 bar and 3 and the condenser pressure is 0.1 bar.

Two feed e operate at optimum temperatures.

Determine; ity of steam at turbine exhaust, (2) network

) cycle efficiency, and (4) the steam rate. Neglect

(12)

14. I ;! shorgo e on Generalized Compressibility chart. (6)

Equivalent molecular weight of the mixture,
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15.

(b)

(a)

(b)

)

(ii)

(3) Equivalent gas constant of the mixture,
(4) The partial pressure and partial volumes,
(5) The volume and density of the mixture.

Or

Derive TdS equations taking Temperature,

temperature, pressure as independent proper

Atmospheric air at 1.0132 bar has a DBT of 82°

of saturation, (vi) the density of air in
vapour in the mixture and (viii) t
thermodynamic table only.

(1)

(ii)

30 m*/min of moist

12 m®min of meis

BT of 26°C.
e specific humidity,
dity, (v) the degree
(vii) the density of

(16)

(8)

(8)
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