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Abstract: In order to supply (near) stable electricity to some small-scale special load, a near-iso-
thermal compressed CO, energy storage system with near constant discharge process is proposed
in this paper based on the basic principle of near-isothermal compressed air energy storage by ap-
plying the liquid piston, the heat transfer method via helical coil in pressure vessel wall and the
gas/liquid phase change process. Firstly, the thermodynamic analysis models of the core compo-
nents of this system are established and the performance indicators are given. Then, the perform-
ance analysis in the initial round trip cycle of such system is analyzed. The parameter sensitivity
analysis is also conducted, including the parameters of initial pressure of pressure vessel, maxi-
mum pressure of pressure vessel and water temperature in helical coil. Finally, the effect of heat
transfer with and without helical coil configuration (on system performance is carried out. The
results show that the round trip efficiency, thermal efficiency and energy density of the system
are 62.67%, 53.05% and 0. 500 3 kW « h » m ?, respectively. Meanwhile, the system also ex-

hibits a near constant power output in the discharge process, which varies between 636 and 840 kW.
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The work of this paper can enrich the theoretical system of compressed gas energy storage, and

has important practical value and significance.

Keywords: compressed CO, energy storage; near-isothermal process; gas/liquid phase change;

near constant discharge process
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Fig. 1 Schematic diagram of the near-isothermal compressed CO, energy storage system with near constant discharge process
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Fig. 9 The effect of maximum pressure in vessel 1 on

system performance

3.3.3 BarEEKRE

AR ) B KA T REMBITIT R
AT TRERL. & 10 iR TR e A UK R R Sk
RERYSEI . R ETAT DUE . 2 5n el B v 3848 K
RAREES T R Gkt I 5 R G ReAER 222 4e, A
I R B8 1) FE TR AR A W S A S Ak s B S T H O
R S KRG T B, CO, TR THAE 1, 2438 3l i K
JE I = A S CO, i £, T8 4 5 L 3
rh T A R 22 L H 5 O [R) EE OA D R A B
AW, NIRRT R e % E BT, 1E
AR R, A KRR, R AR 2 N R
TR S R TR S, Rt R
R R R g B Y B E R T KR BT
5K 5 CO, By 223 K i B, R AL
S

http: // zkxb. xjtu. edu. cn

Fetoh A
= 63.53
63.36
63.19
63.03
62.86

62.69
1 62.52
6235
62.19

10 12 14 16 18 20
7o B R EE KR/ C
(a) F0 T H B4 %
/%

L AR AL KR/ C

FEEITRE A KR/ C
(b) #zh %

IR P KR/ C

FE R PR KR/ C
(o) RE B
B 10 S KR X &R M RE RY R R

Fig. 10 The effect ofwater temperature in helical coil on

system performance
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Fig. 13 The variations of CO, temperature in vessel 2 un-

der configurations of with and without helical coil
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