ข้อสอบ Mid-term  ภาคต้น ปีการศึกษา 2548    สอบ 14 สิงหาคม 2548
1) A piston-cylinder device contains 0.05 kg of steam at 1 MPa and 300°C. The steam now expands to a final state of 200 kPa and 150°C, doing work. Heat losses from the system to the surroundings estimated to be 2 kJ during this process. Assume the surroundings to be at 25°C and 100 kPa, determine a) the actual useful work b) the reversible work and c) the irreversibility for this process.
2) Steam enters an adiabatic turbine at 6 MPa, 600°C and leaves at 50 kPa, 100°C. If the power output of the turbine is 5 MW, determine a) the mass flow rate of the steam b) the reversible power and c) the second-law efficiency of the turbine. Assume the surrounding to be at 25°C
3) An insulated rigid tank is divided into two compartments by a partition. One compartment contains 10 kg of CO2 at 27°C and 200 kPa, and the other compartment contains 6 kg of H2 at 40°C and 400 kPa. Now the partition is removed, and the two gases are allowed to mix. Determine a) the final mixture temperature, b) the final mixture pressure and c) the entropy changes for this process.
4) An air conditioning system is to take in outdoor air at 35°C and 60 percent relative humidity at a steady rate of 45 m3/min and to condition it to 25°C and 60 percent relative humidity. Determine a) the total rate of heat transfer to the air and b) the rate at which water is added to or removed from the air in the conditioning section.
5) A certain natural gas has the following volumetric analysis: CH4 75 %, H2 10 % and N2 15 %. This gas is burn with 150 % excess air at 100 kPa. Assuming complete combustion, determine a) the combustion equation and b) the dew point temperature of the products.
ข้อสอบ Mid-term  ภาคปลาย ปีการศึกษา 2547    สอบ 16 มกราคม 2548
1) Oxygen gas is compressed polytropically (Pvn = Const.) in a piston-cylinder device from an initial state of 0.8 m3/kg and 25°C to a final state of 0.1 m3/kg and 287°C. Determine a) the polytropic index (n), b) the actual work done and c) the reversible work for this process. Assume the surrounding to be at 25°C and 100 kPa.
2) Steam enters a turbine steadily at 3 MPa and 450°C at a rate of 8 kg/s and exits at 0.2 MPa and 150°C. The steam is losing heat to the surrounding air at 100 kPa and 25°C at a rate of 300 kW, and the kinetic and potential energy changes are negligible. Determine a) the actual power out put, b) the maximum possible power out put and c) the second law efficiency of the turbine.

3) contains 10 kg of CO2 at 27°C and 200 kPa, and the other compartment contains 6 kg ofH2 at 40°C and 400 kPa. Now the partition is removed, and the two gases are allowed to mix. Determine a) the final mixture temperature, b) the final mixture pressure and c) the entropy changes for this process.
4) An air conditioning system operates at a total pressure of 100 kPa and consists of a heating section and a humidifying section. Air enters the heating section at 30°C and 50 percent relative humidity at a rate of 70 m3/min, and it leaves the humidifying section at 50°C 60 percent relative humidity. Determine a) the total rate of heat transfer to the air and b) the rate at which water is added to the air in the humidifying section.
5) A certain natural gas has the following volumetric analysis: CH4 75 %, H2 10 % and N2 15 %. This gas is burn with 150 % excess air at 100 kPa. Assuming complete combustion, determine a) the combustion equation and b) the dew point temperature of the products.
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