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Thermodynamic performance of adiabatic-isothermal compressed air energy
storage system coupled with buffer tank

CHEN Hao, ZHANG Yufei, LI Ruixiong, SUN Hao, WANG Huanran

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To ensure the continuously stable operation of adiabatic isothermal-compressed air energy storage
system, an adiabatic-isothermal compressed air energy storage method coupled with buffer tank is proposed. The
dynamic thermodynamic model of the buffer tank coupled system is established, and the experimental platform is
set up to verify the model. Besides, the variation mechanism of air temperature and pressure in the buffer tank is
revealed, and the influence of design parameters of buffer tank on system performance is explored. The results
show that, the adiabatic-isothermal compressed air energy storage system with buffer tank exhibits favorable
isotherm, and the highest temperature difference at 30 K during the cycle. The adiabatic efficiency of the
compressor unit of the coupled buffer tank system increased by 8 percentage points, and the exergy loss of the
compressor unit decreased. Sensitivity analysis shows that the change of energy storage power has little effect on
thermodynamic parameters of the air storage room, and the volume of the buffer tank decreases with the increase
of energy storage power. Moreover, the change of energy storage scale has little influence on thermodynamic
parameters of the air storage room, and the change trend of air temperature shows a periodic fluctuation. When the
system energy storage scale increases, the volume of buffer tank will increase with the energy storage scale. The
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study provides a novel scheme for the continuous, stable and efficient operation of adiabatic-isothermal

compressed air energy storage system.

Key words: liquid piston; adiabatic-isothermal compressed air energy storage system; buffer tank;

thermodynamic analysis
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Fig.1 The adiabatic isothermal compressed air energy storage system
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Tab.3 Main parameters of the energy storage system
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Tab.4 Status parameters of key points of the system
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Tab.5 Adiabatic efficiency of compressors before and after
coupling buffer tank

A KA P & S e
1 BURSL 83 83
3 2 BURSL 80 83
35 3 BURSL 77 83
5 4 BURSL 60 83
FESEHLAH 75 83

RES K

1 298.15
2 416.87
3 309.89
4 433.29
5 313.17
6 437.87
7 314.10
8 439.16
9 314.35
10 368.15
11 283.15
12 368.15
13 283.15
14 368.15
15 283.15
16 368.15
17 283.15
18 314.35
19 293.58
20 293.58
21 297.93
22 297.93

EJiMPa | RE&s REK JEJ)/MPa
0.100 23 297.93 5.007
0.280 24 298.01 5.007
0.280 25 298.01 4.990
0.780 26 297.93 4.990
0.780 27 297.93 4.990
2.160 28 297.93 5.190
2.160 29 293.58 5.190
6.000 30 298.16 9.000
6.000 31 257.09 9.000
32 349.13 9.000
33 276.14 2.010
34 357.75 2.010
35 267.49 0.480
36 356.45 0.480
37 368.15
38 283.19
39 368.15

5.820 40 290.54

5.000 41 368.15

5.007 42 274.35

5.007 43 266.98 0.100

5.007
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