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	Attentions：
1. There are 【5】 questions. Each question gets 【20】  points.

2. Please answer the questions by order. Don’t need to copy the questions on the answer sheet .

3. Write all your answers on the answer sheet.
4. (   )open book    ( x )close book


1． Standard Carnot cycle for refrigeration system can achieve the highest COP but the cycle cannot be realized. Why? Explain by T-S diagram. 
2． Fig. 1 shows the vapor compression system with R-22 refrigerant, one regenerator was employed to heat the saturate gas refrigerant from -5℃ to 5℃ by the 35℃ saturate condensing refrigerant. Considering the compressor efficient is 0.75 and refrigerant flow rate in system inlet is 20 Liters/s, calculate
(1)
Refrigeration capacity(kW)? 
(2)  System COP?
R-22 thermodynamic properties and P-h diagram are shown in Table 1 and Fig. 2 respectively.
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Fig. 1
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Fig. 2：P-h diagram of R-22
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Table 1：R-22 thermophysical properties
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3. For the cascade refrigeration system as shown in Fig. 3, sketch the complete cycle on a TS 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 3

4. A theoretical single stage refrigeration cycle using R-22 operates between To and TR as in Fig.4.
(1)Express the theoretical Carnot work.

(2)Express the extra work of compression due to the superheat horn A1 and the expansion process A2 as shown in Fig.4 in terms of the enthalpy and entropy and the operating temperatures.
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Fig. 4 
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5. Compare R22 and ammonia as refrigerants used for low temperature applications, on the performances in energy, heat transfer and other properties that significant to practical applications. Refer to Table 1 and Table 2 for the answer.

Table 2 Ammonia thermophysical properties
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