熱力熱傳學(一) 練習題-1
1 A 1.8 m3 rigid tank contains steam at 220 0C. One-third of the volume is in the liquid phase and the rest is in the vapor form. Determine (a) the pressure of the steam, (b) the quality of the saturated mixture, and (c) the density of the mixture.
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2. A piston-cylinder device contains 0.85 kg of refrigerant-134a (R-134a) at -10 0C. The piston that is free to move has a mass of 12 kg and a diameter of 25 cm. The local atmospheric pressure is 88 kPa. Now, heat is transferred to R-134a until the temperature is 15 0C. Determine (a) the final pressure, (b) the change in the volume of the cylinder, and (c) the change in the enthalpy of the R-134a.

3. A piston-cylinder device contains 0.1 m3 of liquid water and 0.9 m3 of water vapor in equilibrium at 800 kPa. Heat is transferred at constant pressure until the temperature reaches 350 0C. 
  (a) What is the initial temperature of the water?

  (b) Determine the total mass of the water.

  (c) Calculate the final volume.

  (d) Show the process on a P-v diagram with respect to saturation lines.
4. A rigid tank initially contains 1.4 kg saturated liquid water at 200 0C. At this state, 25 percent of the volume is occupied by water and the rest by air. Now, heat is transferred to the water until the tank contains saturated vapor only. Determine (a) the volume of the tank, (b) the final temperature and pressure, and (c) the internal energy change of the water.
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5. A piston-cylinder device initially contains steam at 3.5 MPa, superheated by 5 0C. Now, steam loses heat to the surroundings and the piston moves down hitting a set of stops at which point the cylinder contains saturated liquid water. The cooling continues until the cylinder contains water at 200 0C. Determine (a) the initial temperature, (b) the enthalpy change per unit mass of the steam by the time the piston first hits the stops, and (c) the final pressure and the quality (if mixture).
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