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Research progress of carbon dioxide compressor in energy storage system

LI Hong, LIU Chao, HE Qing

(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: As the global climate continues to warm, capturing carbon dioxide in the air has become one of the most
effective measures to reduce greenhouse gas pollution. Carbon dioxide storage systems not only store carbon
dioxide in the air, but also consume excess electricity to fill the shortage of electricity supply during peak periods.
As the core equipment of CO; storage system, the performance of the compressor directly affects the overall
performance of the system. This paper summarizes the application scope and performance characteristics of seven
different forms of carbon dioxide compressors and the current status of research at home and abroad. The potential
problems that may exist in the application of piston, centrifugal and axial flow compressors in CO; energy storage
systems are discussed, and corresponding suggestions and improvement ideas are given. The results of the study
can provide a reference for the design and optimization of CO, compressors in the future.
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Fig.1 Carbon dioxide energy storage system schematic

% 1CCES &A#iEAA=
Tab.1 Application scenarios for CCES systems

L 5 B Aty
XA Z5EKH R ERET, RN RA0LE. b,

A fhag BT R E 2L A

AL A 2 IR,

Gy A PR S
U AT AR T, B AT SIS 2, STl
LGk RS, SR IR RE ) S R I

ST S AT BRI A, BT SR REUR R R

PN AL B IR A HARC L, 3R m] AR REURT 9 A A AR
PREEE EJ)E

FEARAS RN I Befifi vl FE mlde s NI Bocr, 3 0

A LY P PR BOA B A S W

% FBe D L R G EE, RE IR

WA ZE A

% 2 CCES 5 CAES RGt45 3 E 3Lt
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Fig.2 Scope of application for each type of compressor
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Tab.3 Characteristics and applications of each type of compressor
e o R S AT
i N — GRS, S, RERIHL. R,
RN ﬁgiﬂﬁ;%§§§§@§;* B TAER A BEEAE, AN Sl R T AT
e VAR e {3 300-500 rimin; HES RS, WA B s RIS COp
’ oL QUL SIPR L, CO, fiff
Gelise, HEETIE, THIE: e
SRR, VRS, R MM THERE g R I SR
SR E P50 ¥, < P A L v i ARG, MK X R *%Wﬁ“" o
e Fiv i K% (<100 pg/m®) AR
#
N FA, ks H HEAUESE, WA TR RSB K. FAERE
2 WHER LN 2T T, N N WERUKER, PRI
i g S ) e KV B 0 T,
il
¢
N AT UIEEE T, e o RIS COp L i
MR MU, webuRE: ars, DU BURERRIG o, gk, i
WS, $RE)N EL AL R st g
TR, WAUESN, i3S o e
W) OGRS, ERERD SR BRRERE asem oy er COoRL M
PR b, S, TR AR, S, R4S B o b TR
TUHD, REERA LIET PR
i st BT, Sk, jph, IR EHIRACHIEU I COp AL 244
% B0 i, & SRR 350 ), Al Ml ' 2l A %
v Aot R SERAREBIT (100350 O g 10 meming KRR COp IUTE A5
X HEAPRS, UKD A R (LIS
T AN
&
gﬁ == 3 N NS A
B g CCRIRESBURECL, Mok e G COL S R
i A, BT SNAIIN KB B AT R

RSN 5 T IR R BA

http://rlfd.cbpt.cnki.net




4 #Ars e

2023 4F

3 CO; EHEH BV RETAR
3.1 REXELEH
H v 2 SR e L RE 08 18 R 1 i Y
FAE 19 BRI . A S 28 R 4Ll it
FARMYASH AR H s i, BA5HANEKFE =
WA LU R A BE R s A2 B
B3 CO2 ¥ 28 AR 4 AL TAF I R A B2 540 T
[l Tuhovcak %5 NS Eb 734 T Disconzi Adair.
Annand. Woschni. Aigner 5 Ff F fr) 4% #us A4 0-131,
1X 5 Pt AR R 3L [F] fU7E TR T L A4S 28
RN TCE NG IR I, FHE A B BRIk
(IR BERFIE . AE 73 S SR TR B . R
DA bl i ) 26 T, 15 T LA RS i8: Adair £
RSS2 11 i 2 AR A I U M A 55 Disconzi 152
B o 1) AR08 A B R A0 B B T s o A i A o
K, SHELE AR A I S A E A A Hhfh
TR PR T R A k. Wang 28 AMERXT CO;
EEXEGNL AL TSR, e 7 —MillES
HLN CO2 Jl B T i 27 750] LA B0t i S
HiLN CO, AR R, B kT HAR RN
CO2 o1 Bt & A 5 S B ] &8 1R 45 SR R AT 0 B
HiRZ/NT 5.2%.
Liu S NBSER HBUE 75T T 1/ 11 S 5000
IIfi 5 CO2 G ZEA R AN BE A2, £ i BEHUAH 7T
P37 IR )AL PR He S 40 2K il 55 D) 2 AR A ) AR
SR EEWN FE I /N P A IR T T R B S5 18, RIS
H TR IR R AR, AR AR R
AL LN SR A . AR TR ARG R
. Tao %5 NUSHEZh 7 = 4EyR E# & (FSD) 57
WAL T 2 ML IR e T R 0 1) 2 00 1R 1] 9 3% A 1R
[ THEIR OGP REM, FEEZ&AF 3 1 ] AT RAiE i
UHIESY P 5w
Ma NI 1 —Fha] DU T 85 1m 7 CO:
HA A3 P s ZE R ARHL (B 3D it 2k
BRI RIRHSE IR G RTS8, P S
KEGEHLAEES G T CO2 Hl R JEIA AT 5258, IR
XPiE ZE R VLA IR s shdk AT 7l &, FFeIE
AR IE S EE N = XN 5T
ZEXEAH TR ML T A 2%, RNt I
Jt CO2 iR B ISR T 5250 JEA
XF T CO G ZE R AR UL, HATHE A b G4
BT A= S R 2 AFE EORF Dorin R4

HLA . Frascold &4l Aaw] . Refcomp EZEHLA
A LA A Bizer fRHIAFIRAF . K 4 B2
TIX 4 DGR RRMER CO IE4iNL= S &R 5. A
Bizer EAFNUERC RSN 2T, 2022 fFAL &
2R T 20 5 Bizer ECOLINE+Z ¥ CO, K
Bl StEGHA RGN L, A58 40%LA 118,

& 3 CO2 ;FEENXELEM
Fig.3 COz piston compressor
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Tab.4 Manufacturers and product features of CO2
piston compressor
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Frascold SK R I 7 1.70~19.80
TK 5 1.90~25.30
Refcomp SPS R I 7 1.50~48.50
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Tab.5 CO2 screw compressor manufacturers and product

applicability
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product applicability
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