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- Answer Question No. 1 which is compulsory and any' five from thé rest.

1. Answer the following questions :

(a)
(b)
(c)
(d)
(e)
(f)
(@)

The figures in the right-hand margin indica te marks.
Steam table and Molliers chart are allowed.
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Differentiate between therm dykamic equilibrium hd thermal equilibrium.

Differentiate between reversible ghq irreversiblei §éss with examples.
v

What are mass fraction and mole-fraction and how they are related ? -

Define pure substance and anideal gas.

Find the specific enthalpy, Specn‘" cvolume and densrry of 1 kg of steam ata
pressure of 1.5 MPa having a dryness fraction of 0 9 usmg a steam table -

- Calculate the charactenstlc gas constant of alr

Defme afree expansion process

Write the name of four mountings of a boiler.



(a) A gas is compressed hyperbolically from a préssure and- volume of
100 kN/m? and 0.056 m° respectively, toa volume of 0.007 m®. Determine
«the final pressure and work done on the gas. - w 5

(b) During the working stroke of an engine the heat transferred out of the
system was 150 kJ/kg of working substance. The internal energy also

decreased by 400 kJ/kg of working substance. Determine the work done

2.0 kg/s is throttled toa pressure of 800 kPa. Itis the
pressure of 800 Pa and 0.9 dry which flows at a rat

condition of the resulting mixture.

A pure substance is contained in a cylinder closed by a pis‘torn: A stirrer rotated
by means of a sﬁaft protrtjding through the cylinder e_nd blafe, causes the
substance to undérgo-adiabatically a fully resisted constaht pressu re expansion
- process as the piston moves outward slowly. Show that the shaft work done on

the system is equal to the increase in enthalpy of the substance. 10

A heat engine is used to drive a heat pump. The heat transfers from the heat
engine and the heat punﬁp are used to heat the water circulating through the
radiators of a building. It is given that the efficiency of the heat engine is 30%
and the COP, of the heat pump' is 4. How much heat is t'ransferred to the radiator

water for every kd heat transferred to the heat engine ? 10

Consider a closed cylinder divid éd; ipitially to two c'qmpartments of equal volume
of 25 liters each by an insulated fﬁcfién[eSs pi$ton. AII the sides of the cylinderis
insuléted except the left hand face'which_: isa éodd'ébnductdr of hea_i. Initialry {he
'oylil'nde_r con_teii_n_s, air (150 kPa and '2-7"."0) and hydrogen (150' kPa and 27°C)



as shown in the figure. Air is heated now slowly until the pressure increasesto -
300 kPa. Calculate the final temperatures of air and hydrogen and also the heat
transferred to air. Assume air and hydrogen behaves as ideal gas. 10-

i Hydrogen

fifhe following - 25x4

(b) Bourdentube pressure gauge
(c) Clausius inequaiit_y '

(d) Combined mode of heat transfer.




