KX FH

Fa1s Ha
202044

P2t
He

ACTA ENERGIAE SOLARIS SINICA

22,
- ﬂi Vol. 41, No. 4
Apr., 2020

N EHS:0254-0096(2020)04-0333-07

BUZSERESEBE—MFLRERIER ST

WA, BEREA

(Redbi I R I TR R, E 071003)

B O BRI IS A A SR RE DT BB RE A vl B B B R SR R ERBCR AR AL HAE AN 4
PRV AEALALE T ) p, AR 10 ) AR @R A8RE | 28 01 L AT E AR 28 01 W i TR T 0 Al 2 U RE S
R — AL R GEERERY R R . 45 SRR - 48 IR R Hh D) 5 AR ARE , BE R I R R IR AR e

FRGEHLALI TR TS p, , IRAEHL AR S IZ AL e ) S 3K i 2R e IR SR 8CR AT BT R 5

NN 1D PN

T BE BTG, U5 B SO I PR CR B Ry o B A BRI 52 205 8 ] D fl 2 SR RE S el — AL R e

KRR S %

KA WALz AR TEERACR; WAL PERESM T

FESES: TKO2 XEAARERG: A
0 51 &

Shy 7 %o Y RN B ) A0, B A5 [ AR 4R R TR BH
fig  KUBE S T FAE BB R & FL I ER A H X EE R
JEIE 3 B AR P A (R PR o7 T BRI | = R i
RER AR DU bR SR s A

FE45 23 S RE /K B BE R H RTE ki n] 5
PR 48 o AR /K 3 BB AR 5 22 3 B /K BEURAE
SR 45 23 S RE RS R, 2 R EOR
T3 8152 M A5 A A PR AS R T R RIS Tl vy
o WAk KA RE (liquid air energy storage, LAES) J&
— PRI Tl A A BEFE AR, AN 32 M 355 1 i BR i, O
AR B =

LAES (%77 52 0] L &2 3] 20 22 70 4FAX, 241 Rk
BT AR WA SO TR AR R LR S
2SS B S A R R R4 O =22 Tl
B2 m AT DGR S B R 2 R AR AL
Highview 2\ & —#2 & LAES $5A , Sgsiz 4 R £ %
B R R TR LAES Aok 15 i, 76471 I i Rk 2
37 350 kW/2.5 MWh 305 T, 2014 4F, Viridor 2\ 7]
PEHE Highview 2wl 1T I8 57 —4 5 MW/15 MWh R
RIS Az S RE R YE T

HHT, 4028 S RE AR 2028 45% K #REM
BRI T0% , TR AL ZS SAERE I RBCRAE 40% L 1,

s EE: 2017-10-11
HEDH : Wb A RRAEE4 (£2014502085)

FACRE S ARG RERBET s AT E B AR, B A
e BIFTE 3 R AL 2 TR RE BRI IR AR o A SR — Rl
Witz UHRE S i — AL R G, Tl TR AR LA s 1
I py AR T ) e AA8RRE | 23 N I il 2
S S L AR R PSRRI AL AR A2 R, 21T &
GEIERERY 73 HT

1 R&EENT

Z MR8 |, A SCH A — TP A 25 U RE 5 R L
— AR GE, A1 TR o RGER XU R4 U
Mo EREHIRAEHL AP B B R A R
AR J-T IO B R A E LR
BB B A, AR - fEREME , >R A T
A BEUR e P Bl FL I AR ) L BB SR S PR R IR A BIL , T i
8 el TR 2 R T IR AR A IR B —E B 8L
Jei 28 J-T W AL A i 28 U A A AR i 5
FERB T, IR fif 9 P (9 980 2 R AR R I, 3 it [
A B el R e A RS AR, R PR K PIL I ik
eI

TR BT ST (B .

1) 2SO A SRR o B AR A U

2) i S R P 2 A8 i A

3) Z WA VA LA LA B ) TR G 5

=)
FISN

WBEESE: AR (1993—), F, Wid, EENFERASTZMEEETT MR . xdxue88@163.com



334 XK [H

o>
[Ny

R 414

) AZZ 8 T2 K sl .
N4/ AR | \ e /7R
- >
i
£
z

BT s U RE S A B — AL RGeS s TR

Fig. 1 Schematic diagram of integrated system of liquid air

energy storage and power generation
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Fig. 2 Influence of compressor outlet pressure on

compression work , turbine work and cycle efficiency
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Fig. 3 Influence of cryogenic pump outlet pressure on

turbine work and cycle efficiency
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Fig. 4 Influence of heat exchanger performance on

compression work , turbine work and cycle efficiency
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PERFORMANCE ANALYSIS ON AN INTEGRATED SYSTEM OF
LIQUEFIED AIR ENERGY STORAGE AND
ELECTRICITY PRODUCTION

Xie Yingbai, Xue Xiaodong
(Department of Power Engineering, North China Electric Power University , Baoding 071003, China)

Abstract: The mathematical model including the stages of energy storage and energy release is established by using the
thermodynamic theory. The effects of compressor outlet pressure, cryogenic pump outlet pressure, heat exchanger
efficiency, temperature and pressure before air throttling on the performance of integrated system of liquefied air energy
storage and electricity production were studied by using cycle efficiency and liquefaction rate as evaluation indexes. The
results show that increasing the cryogenic pump outlet pressure and heat exchanger efficiency can significantly increase the
cycle efficiency of the system; improve the compressor outlet pressure, compression work and turbine power were
increased, and the cycle efficiency decreased; the greater air pressure and the lower air temperature before throttling, the
greater liquefaction rate after throttling, and the higher cycle efficiency. The theoretical analysis model and research results
can provide a reference for the development of the integrated system of liquefied air energy storage and electricity
production.

Keywords: liquid air; energy storage; cycle efficiency; liquefaction rate; performance analysis



