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	Attentions：
1. There are 【6】 problems on this exam, of which you are instructed to work only 

   【4】. If you work all 【6】 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 R134a Ph diagram in the solution when needed in all the problems.
1. For the cascade refrigeration system as shown in Fig. 1, sketch the complete cycle on a Ph chart, and explain the advantages of using a cascade system.
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Figure 3.17 Schematic diagrams for cascade cycle composed of two
single-stage cycles.
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Fig. 1
2. Explain in principles the operation of a single stage lithium bromide absorption chiller. Graph the system and explain the differences to a vapor compression system.
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3. In a R134a refrigerant system the capacity is 180kW at a temperature of -30℃ as shown in the figure below. Calculate the refrigerant flow rate at 6 (before entering the intercooler).
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4. For a two-stage compound refrigeration system operating between condensing pressure Pcond and evaporating pressure Pevap, show that the optimal inter-stage pressure Pi can be derived as 
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 .For a two stage system using refrigerant R134a, the low and high pressures are represented by -50℃ and 40℃, calculate the inter-stage pressure.
5. For the thermal expansion valve as shown below, explain the pressure balance in the expansion valve and the control of superheat at the evaporator, and the function in the control of the refrigerant capacity.
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6. An R134a centrifugal compressor operates at 60r/s is used to compress refrigerant from 
    5℃ to 35℃. Compare the blade diameters required respectively for single and two stage 
    compressions. Assume equal blade diameters for two stage compression.
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