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Attemptonlf ( 5 )questions

Ql) A)In a steady flow system, air flows at a rate of 2 kg/sec. It enters at a pressure of

390 KN/m 
2 

, r'elocity of 240 m/sec, internal energy 1500 kJ/kg and specific volume of
0.3 m3/kg. It leaves the sysiem at a pressure of 130 I(N/m2, velocity of 120 rrvsec,

internal energy 1200 kJ/kg and specific volume 1.5 rn3/kg. If the power developed by the

system is 2000 KW .Neglect potential energy; determine the heat transfer (in Watt) in the

system (is it gain or loss). (8 marks)

Ql)B) derive the characteristic equation of a perfect gas. (i.e. PV:m R T) (4 marks)

Q2)A) 1.5 kg of air at a temperature of 30'C occupies 0.2 m3, is compressed till its

temperature becomes 100'C according to the law PV5/a: Const, take Cp:I.1 kJ/kg.K,
Cv:0.J2 kJ/kg.K.
1) draw P-V diagram and determine initial & final pressure.(3 marks)
2) determine the difference in internal energy. (1 marks)
3)what is the value of specific work done and specific heat rejected .(2 marks)

Q2) B)What is the volume of 3 kg of COz, Hzand Oz in standard atmosphere ( i.e.

'l'emperature :15' C, Pressure :101325N/m 2). 
13 marks)

Q2)C) Prove that the characteristic gas constant is equal to the difference of specific
heats.(3 marks)

Q3) A quantity of gas occupies a volume of 0.3 m3 at a pressure of l00KN/mt and a

temperatur e of 20" C .The gas is compressed isothermally to a pressure of 500KN/m'
and then expand adiabatically to its initial pressure .If the cycle is complete by returning
to the initial state by constant pressure process (takey:1.4, Cp:l kJlkg.K)

1) determine the mass of the gas and draw P-V diagram for the cycle.(2 marks)
2) verify the I't law of thermod5'namics (i.e. ZQ=LW).(10 marks)

Q4) The volumetric analysis of a gas is as follows: CO 30yo ,O , 60oh, H2l}yo.This gas

is mixed with air in proportions 2 volume of gas to 1 volume of air. Take the molar

specific heat capacity at constant volume for diatomic gas :20 kJ/kg mol K . Air
contains 2lo/o oxygen by volume and the remainder is N 2 .lf the air-gas mixture is kept at

30'C and 2 bar for temperature and pressure respectively. Determine for the air-gas

mixture:
a)The mean relative molecular mass of the mixture(M," ) (2 marks)

b)The value of the adiabatic index of the mixture (7). (2 marks)

c)The'characteristic gas constant for the mixture(R). (2 marks)
d)The'density of air-gas mixture. (2 marks)

e)The partial pressure and mass fraction of N, in the mixture. (4 marks)



QS)For the velocity meter shown in figl,derive an equation that relate the distance R and the velocity

at pointl If the velocity of water in point I is 3 m/s , find the value ofdistance Rin mm.Assume the

pipe diameter is20 cm, find volume and mass flew rate of water.(12 marks)

Q6)A) For a large tank shown in frg2, what is tl-re value of R. (6 marks)

Q6 ) B) If gauge pressure reads 200 KPa. What is the absolute pressure assume the atmospheric

pressure is 1 Bar . Determine the absolute pressure in KPa, Bar and mm Hg. (6 marks)
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