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The Exploration on the Energy Saving Potential of an Innovative
Dual-temperature Air Conditioner and the Mechanism of the Mixed
Theoretical Refrigeration Cycle

Zhao Lei  Zhao Xijin

(School of Environ. & Muni. Engi. , Xi’an University of Architecture and Technology, Xi’ an,710055 ,China)

Abstract An innovative dual-temperature air conditioning system and the corresponding mixed theoretical refrigeration cycle were pro-
posed. The new air-conditioner consists of an air handling unit and a metal radiation panel as its dual-temperature evaporators, a compres-
sor, a condenser, two thermal expansion valves and an ejector. The state properties in the air handling process and the theoretical refrige-
ration cycle were analyzed and compared with those of the conventional air conditioner with fresh air. Results indicate that the coefficient
of performance ( COP) of the dual-temperature theoretical refrigeration cycle may be improved by 13.73% to 7.43. But the COP of the du-
al-temperature refrigeration cycle will drop by somewhat as the amount of fresh air required and indoor moisture increases. However, it is
still greater than the COP of the conventional air conditioner by 5.21% .

Keywords dual-temperature air conditioner; mixed refrigeration cycle; COP; ejector; metal radiation panel
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Fig. 1 Schematic of the dual-temperature air conditioner

and the corresponding theoretical refrigeration cycle
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Fig. 2 Structure of the induction type fan coil and

the h-d diagram of the air handling process
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Tab.1 The air parameters of each state
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Tab. 2 State properties of refrigerant at each state of

the theoretical dual temperature refrigeration cycle

ks EJ1/ R/ ard 5/
MPa C (K/kg)  (kI/(kg'K))

1 0.64833 9.4 408. 81 1.7418
la 0. 64833 15 413.12 1. 7569
2 15336 60.32  435.12 1. 7569
3 1.5336 40 249. 65 1. 1665
3a 15336 36.75  245.33 1. 1526
4 0.78931 15 245.33 1. 1582
5 0.58411 5 245.33 1. 1629
6 0. 78931 15 410. 16 1.7302
6s 0.58411 5 403. 12 1.7302
7 0.58411 5 406. 85 1.7436
8 0.58411 5 406. 34 1.7418
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Fig. 3 Theoretical refrigeration cycle of the conventional
air conditioner with fresh air and the h-d

diagram of the air handling process
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Tab. 3 Properties of each state in the air handling process

of the conventional air conditioner with fresh air

we bR Bk AR 5 A

& WE WE wE lﬁkg) L ffkj
s /C /C

w 35 25.8 48. 41 79. 435 22.486 17.182
N 26 18. 64 50 53.012 14.796 10. 495
O 14.24 14.24 100 39.982 14.24 10. 129
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Tab. 4 State properties of refrigerant at each state of
the theoretical refrigeration cycle of a conventional

air conditioner

g OV WE W i/
MPa € (ki/kg)  (kJ/(kg-K))

1 0.58411 5 406.85 1. 7436
la 0.58411 15  414.38 1.7702
2 1.5336  65.42  439.59 1.7702
3 1.5336 40 249.65 1. 1665
3a 1.5336  34.29 242.12 1.1422
4 0.58411 5 243.04 1. 1547
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