國立臺北科技大學九十七學年第二學期
能源與冷凍空調工程研究所
博士班資格考試
冷凍原理（能源/冷凍組）試題
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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    ( x )close book


Note
:Use the R-134a Ph diagram in the solution when needed.

1. For a R134a ideal reverse Rankine cycle, the percent saving in net work of the cycle, if the evaporator temperature can be increased from -10℃ to 0℃, assume the condensing temperature of 40 ℃. 
2. An ideal refrigerant R134a vapor compression system includes a heat exchanger in the system. The heat exchanger warms saturated vapor from the evaporator from -10℃ to 5℃ with the saturated liquid from the condenser at 40℃. Calculate the COP with and without the heat exchanger. 

3. For a R134a centrifugal compressor of 1.0m blade, calculate the speed (r/s) for compression from 5℃ saturation vapor to 30℃ isentropically. Note: centrifugal compressor tip speed is used to develop pressure.
4. An R134a compressor has a 5% clearance volume (m), and a displacement rate of 80L/s and pumps against a condensing temperature of 40℃. For an evaporating temperature at 10℃, compute the refrigerant flow rate assuming that the clearance volumetric efficiency applies. Refer to volumetric efficiency equation [image: image2.png]


vc=100 – m (vsuc/vdis – 1) in the solution.
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5. In a 134a refrigerant system the capacity is 180kW at a temperature of -30℃ as shown in the figure below. Calculate the power required by the low stage compressors.
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