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Batch - I
1.Detailed report on any one thermal power plant in Andhra Pradesh.
(Installed capacity, source of fuel, type of turbines, production process and cost etc.)

2 a)A spherical vessel of 0.9 m3 capacity contains steam at 8 bar and 0.9 dryness fraction. Steam is blown off until the pressure drops to 4 bar. The valve is then closed  and the steam is allowed to cool until the pressure falls to 3 bar. Assuming that the enthalpy of steam in the vessel remains constant during blowing off periods, determine :

(i) The mass of steam blown off ;

(ii) The dryness fraction of steam in the vessel after cooling ;

(iii) The heat lost by steam per kg during cooling.
 2b).A vessel of 0.35 m3 capacity contains 0.4 kg of carbon monoxide (molecular

weight = 28) and 1 kg of air at 20°C. Calculate : (i) The partial pressure of each constituent, (ii) The total pressure in the vessel, and The gravimetric analysis of air is to be taken as 23.3% oxygen (molecular weight = 32) and 76.7% nitrogen (molecular weight = 28).

Batch - II
1.Role of  thermal engineering in transportation sector
2.a).A cylindrical vessel of 5m3 capacity contains wet steam 1 bar .The volume of vapour and liquid in the vessel are 4.95 m3 and 0.05 m3 respectively. Heat is transferred to the vessel until the vessel is filled with saturated vapour. Determine the heat transfer during the process.
2.b).A mixture of ideal gases consists of 3kg of nitrogen and 5 kg of carbon dioxide at a pressure of 3 bar and a temperature of 32°C. Find:

(a) The mole fraction of each constituent

(b) The equivalent molecular weight of the mixture

(c) The equivalent gas constant of the mixture.

(d) The partial pressures and partial volumes.

(e) The volume and density of the mixture.

(f) The cp and cv of the mixture.

(g) If the mixture is heated at constant volume to 50°C, find the changes in internal energy, enthalpy and entropy of the mixture. Find the changes in internal energy enthalpy and entropy of the mixture if the heating is done at constant pressure.

(h) TakeΎ for Co2 = 1.286 and for N2 = 1.4.

Batch – III

1. Role of  thermal engineering in  ISRO
2.a) Describe the working of throttling calorimeter for measuring the dryness fraction of steam. 

The following observations are made from a separating and throttling calorimeter,

(a) Mass of moisture collected in separator =0.5 kg

(b) Mass of steam condensed after throttling =9 kg

(c) Pressure before throttling = 1.2 MN/m2
(d) Pressure after throttling = 1.3 bar

(e) Temperature after throttling 120°C

(f) Take Cp=2kJ/kgK.

Calculate the dryness fraction of the steam entering the apparatus
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2b)Prove the following relation

Batch - IV

1.Detailed report on affect of various refrigerants on environment and prescribe measures to conserve environment
2.a). Two boilers one with superheater and other without superheater are delivering equal quantities of steam into a common main. The pressure in the boilers and the main is 15 bar. The temperature of the steam from a boiler with a superheater is 300°C and temperature of the steam in the main is 200°C. Determine the

quality of steam supplied by the other boiler.
2.b) The gas in an engine cylinder has a volumetric analysis of 12% of CO2, 11.5% O2 and 76.5% N2. The temperature at the beginning of expansion is 1000°C and the gas mixture expands reversibly through a volume ratio of 7 : 1, according to a law pv1.25 = constant. Calculate the work done and the heat flow per kg of gas. The values of cp for the constituents are as follows : cp for CO2 = 1.235 kJ/kg K ; cp for O2 = 1.088kJ/kg K ; cp for N2 = 1.172 kJ/kg K.

Batch - V
1.Importance  of  engineering thermodynamics-2  course  for a graduate mechanical engineer
2.a)Describe the working of tank or bucket calorimeter for measuring the dryness fraction of steam. ?
2.b) A vessel having a volume of 0.6 m3 contains 3.0 kg of liquid water and water

vapour mixture in equilibrium at a pressure of 0.5 MPa. Calculate :(i) Mass and volume of liquid ; (ii) Mass and volume of vapour.
2.c) A mixture is made up of 25% N2 35% O2, 20% CO2 and 20% CO by volume. Calculate : (i) The molecular weight of the mixture. (ii) Cp and Cv for the mixture. (iii) γ for the mixture. (iv) The partial pressure of each constituent when the total pressure is 1.5 bar. (v) The density of the mixture at 1.5 bar and 15°C.
Batch - VI
1.Detailed report on production and application of steam and reasons for obsolescence of steam engine.

2.a) Describe with a neat sketch a throttling calorimeter for measuring the dryness fraction of steam.
2,b) A vessel of capacity 0.3 m3 is insulated and divided into two sections by a partition. One section is 0.2 m3 in volume and initially contains H2 at 2 bar and 127°C. The remaining section initially holds N2 at 4 bar and 27°C. The adiabatic partition is then removed, and the gases are allowed to mix. Determine :

(i) The temperature of the equilibrium mixture,

(ii) The pressure of the mixture, and

(iii) The change in entropy for each component and total value.
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2.c). 0.45 kg of carbon monoxide (28) and 1 kg of air at 15°C are contained in a vessel of volume 0.4 m3.Calculate the partial pressure of each constituent and the total pressure in the vessel. The gravimetric analysis of air is to be taken as 23.3% oxygen (32) and 76.7% nitrogen (28).
