THERMODYNAMICS II.         Chapter 2 Gas Mixture:  Home Work
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13-13 A gas mixture consists of 5 kg of 02, 8 kg of N2. and 10 kg of CO2, Determine (a) the mass fraction of each component, (b) the mole fraction of each component, and (c) the average molar mass and gas constant of the mixture.

13-35 A gas mixture at 350 K and 300 kPa has the follow​ing volumetric analysis: 65 percent N2, 20 percent 02, and 15 percent CO2. Determine the mass fraction and partial pres​sure of each gas.

13-46 A process requires a mixture that is 21 percent oxygen, 78 percent nitrogen, and 1 percent argon by volume. All three gases are supplied from separate tanks to an adiabatic, constant-pressure mixing chamber at 200 kPa but at different temperatures. The oxygen enters at 10°C, the nitro​gen at 60°C, and the argon at 200°C. Determine the total entropy change for the mixing process per unit mass of mixture. 
13-58 An insulated tank that contains 1 kg of O2 at 15°C and 300 kPa is connected to a 2-m3 uninsulated tank that contains N2 at 50°C and 500 kPa. The valve connecting the two tanks is opened, and the two gases form a homogeneous mixture at 25°C. Determine (a) the final pressure in the tank, (b) the heat transfer, and (c) the entropy generated during this process. Assume To = 25°C.  Answers; (a) 444.6 kPa, (b) 187.2 kJ, (c) 0.962 kJ/K

13-60 A piston-cylinder device contains 6 kg of H2 and 21 kg of N2 at 160 K and 5 MPa. Heat is now transferred to the device, and the mixture expands at constant pressure until the temperature rises to 200 K. Determine the heat transfer during this process by treating the mixture as an ideal gas. Answer: 4,273 kJ

