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Abstract ; [ Introduction ] There is an obvious pressure energy loss in the electricity output process of Compressed Air Energy Storage
(CAES) system, which is caused by pressure regulating valves. The existing of pressure energy loss results in an efficiency drop of
CAES system. [ Method | In this manuscript, the ejector technology was introduced into CAES systems to finish the air flow pressure
regulating process. The target air flow with middle pressure parameter could be obtained by high pressure air flow ejecting low pres-
sure air flow in ejectors. It causes less pressure energy loss than pressure regulating valves. In this investigation, we built and ana-
lyzed the performance of three CAES systems with three different pressure regulating methods, including “pressure regulating process
only through valves” , “ejectors with fixed throat area” and “ejectors with adjustable throat area”. [ Result] The results show that e-
jector technology can recover the pressure energy loss by increasing working air flow amount. There is about 2% percent additional air
flow under ejector with fixed throat area. There is also about 4. 1% percent additional air flow under ejector with adjustable throat are-
a. The energy conversion efficiency of CAES system with pressure regulating valves is 59. 26% , and those of CAES systems with
fixed ejector and adjustable ejector increase to 59. 60% and 59. 97% , respectively. [ Conclusion] The optimized CAES systems can
be combined with renewable resource power plants to form united-power plants, which has positive effect in grid-connection of renew-
able power.
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Tab. 1 Brief information of CAES system around the world
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Fig. 1 United-power plant consist of distributed wind

power plant and CAES system
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Tab.2 Parameters of multistage air compression section

e IR i
— YR R4 25/0.101 170/0. 35 1278.43
TR 40/0. 35 170/1. 06 1147.56
=GRS 40/1. 06 170/3.18 1 147.56
VU %% I 45 40/3.18 145/7.96 928. 61

H MR 4.502 MW,

ZRIGIKBITA D SRR 3 s, K
R IR B oe A A 23 SOk s 152 €, ik
I K ST AR AR AR PEAT A A, 4R
o 4 2 R R A g

R3 fEREUHZREKATSHERE

Tab. 3 Parameters of multistage air expansion section

s /(é\-DMT;:* ) /(I?DMZP*‘ ) /(kﬁﬁfg*‘ )
— NNk 152/3.50 57/1.35 94. 85
3711 S 152/1. 35 24/0. 35 127. 81
BT S 152/0. 35 33/0.102 118. 46

4.2 FEFAXREXEEE L ERE RN

Fegizs U RE e MTUE S REL ), JR4R =S
SN RAHEEN 12 8.0 MPa, N ZERFERER B
IS 8] R RS AL REAT L INF I, 28 — SRR SOC A D TR
J1EE R 3.5 MPa, IR E2EZ) 4.5 MPa,

fERERIZ AT I R rpr, i) SR 1 UL A T 4
Fe COREefipR: Wi L) ™ " 5 + B
D PC g Vo s (i 2 g B - T 7 D 5 4 0 ) LA
K e S e 1 AR AT 38 2 4 ] 3] X DT IE 4% 8 e
Fgefafr: nl a0 i g8 9 1) = Fh iR 5 5K,
Xt EE AT AR N 46 28 U BE s B P RE

el A B B 19 e 4 2 U RE ol R AR e 10
TV W 52 TR VR T G B, 404 Huntorf H uif fig
SUES R 7.0 MPa, B HEZKILA DRI N 4.0
MPa, i FE RS R A 15 AR A 3.0 MPa™™ o
P 3 i 78 8971 30 I 9 i i, LD A T 4 A
e, YRIE RS0, SONAE T RS R AR BOR
IR TTRESR K o



30 B heR s

H5E

ol = &

v @ @

()=

B3 WREiEEAK
Fig. 3 Schematic diagram of air pressure regulating
process with regulating valve
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Fig. 4 Schematic diagram of air pressure regulating

process with fixed ejector
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Fig. 5 Schematic diagram of air pressure regulating

process with adjustable ejector
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