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	Attentions：
1. There are 【5】 problems on this exam, of which you are instructed to work only 

   【4】. If you work all 【5】 problems, only the first 【4】 will be graded. 

Each problem gets 【25】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    (  ˇ )close book


1. Both a gage and a manometer are attached to a gas tank to measure its pressure. If the reading on the pressure gage is 80kPa, determine the distance between the two fluid levels of the manometer if the fluid is (a) mercury (ρ=13,600 kg/m3) or (b) water (ρ=1,000 kg/m3).
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Change numbers in boxes then F2 to solve.

When would you use mercury instead of water?
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2. A piston-cylinder device contains 0.1m3 of liquid water and 0.9m3 of water vapor in equilibrium at 800kPa. Heat is transferred at constant pressure until the temperature reaches 350℃.

(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.


3. During some actual expansion and compression processes in piston-cylinder devices, the gases have been observed to satisfy the relationship 
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, where n and C are constants. Calculate the work done when a gas expands from 150 kPa and 0.03 m3 to a final volume of 0.2 m3 for the case of n=1.3.

4. Refrigerant-134a at 800kPa and 25℃ is throttled to a temperature of -20℃. Determine the pressure and the internal energy of the refrigerant at the final state.
5. A typical electric water heater has an efficiency of 90 percent and costs $390 a year to operate at a unit cost of electricity of $0.08/kWh. A typical heat pump powered water heater has a COP of 2.2 but costs about $800 more to install. Determine how many years it will take for the heat pump water to pay for its cost differential from the energy it saves.
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