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Exergy analysis and experimental research on air conditioning

system with flash cooling
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Abstract: The conventional temperature and humidity independent control air conditioning system has two
subsystems, which leads to a complex construction and a need of more space. In order to solve this problem, the
feasibility of the application of dynamic ice slurry generation technology in temperature and humidity independent
controlled air conditioning system is discussed, and a new type of system with flash evaporator is designed. The
exergy loss of each component in the refrigeration unit is analyzed by using the method of exergy analysis. The
exergy loss of the system is calculated by designing an experiment. The design concept of reducing the exergy loss
of the system is analyzed, and the improvement of the system is provided.

Key words:ice slurry; flash evaporator; temperature and humidity; independent control; exergy analysis
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Fig. 1 Schematic diagram of temperature and humidity independent controlled air conditioning system
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Fig. 2 Refrigeration unit flow chart
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Tab. 1 The parameters of each state point of the refrigerating unit during the operation of the high temperature evaporator

) 45 mE T/K FEJ1 p/kPa ki h/k) - kg WA s/k] - kgt - K

1 287. 45 737 411. 02 1.739

2 336. 05 1546 437.161 1.768

1' 327. 45 1533 429.76 1. 741

3 311. 65 1478 247.7 1.16

3! 308. 65 1 480 243.73 1.148

4 285. 65 732 243.73 1. 154

4' 285. 65 732 241. 04 1. 154

1' 284. 75 710 409. 359 1. 736

K2 RAEZBEBETHHANAESRERSH

Tab. 2 The parameters of each state point of the refrigerating unit during the operation of the flash evaporator
) 5 mE T/K FEJ1 p/kPa Leds n/k) - kg ! LA s/kJ - kg ' - K

1 276. 85 543 407. 06 1.75

2 336. 05 1547 437.146 1. 763

2' 327. 85 1532 430. 134 1. 742

3 311. 95 1496 248. 15 1.162

3! 308. 85 1483 243.99 1. 149

5 271.75 475 243. 99 1.162

5' 271. 85 475 246. 35 1.171

1" 274. 25 466 406. 83 1. 762
£33 BRABRELEIDISITHES I AR KX R4 RNEZEFBITH I IALER K

Tab.3 The exergy loss of the refrigerating unit during

the operation of the high temperature evaporator

Tab. 4 The exergy loss of the refrigerating unit

during the operation of the flash evaporator

ZH WK e /K] - kg ! N/ % ZH IR e /K] - kg™ AR ZR /%%
FE 45 Bl 8. 791 16.5 FE 45 AL 3.941 22. 2
% ey 5.930 31. 4 % oy 6.157 34.7
TR A 1. 819 9.6 L B 3.94 22.2
RS R AL B 0. 875 4.6 TN FE 7% % % 1. 056 6.0
(=g 1. 487 7.9 (=33 2. 635 14.9
3 18. 902 S 17.730
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