1 2025 4F 4505 3% 4511 oy o R 5 T O# ISSN 1671—1815 3
: ,‘ 2025, 25(11) ;04559 -08 Science Technology and Engineering CN 11—4688/T ., o

DOI:10. 12404/j. issn. 1671-1815. 2403677
SIRMEC XK, AAEA, ORI, 25 BT CAES BT - E UL B AR J ], BreAdoR S TR, 2025, 25(11) ; 4559-4566.
Liu Xin, Du Tingzhao, Lhang Liyuan, et al. Numerical simulation on the Inflation process of pipeline-wellbore gas storage chamber based on

CAES[J]. Science Technology and Engineering, 2025, 25(11) ; 4559-4566.
BRSs NI
ETF CAES WEBEE-HABSERSITIENEERD

Xkt A B RAE wAR' xEM TR, RS
(1. P EA TR A BRA RIS A T, AR 0625505 2. WiiT K2 AEIR TR =Bt , A1/ 310058
3L Tl R 2F e IR 5 FRE TR BE , FHE 300401 5 4. RERG L KA AU TR B, K 300134)

= /;TzéfﬁﬁEL'T%“”VF?@“ﬁ%Tﬁﬁﬁiﬁﬁﬁ%J}i?ﬁ,ﬁ?f']‘l—}éiﬁg\q’iﬁTﬁ%’ﬁf)‘ﬂo AT F o AR A R Ak AR A
G, PREET—HEEFHBMAT(MAT NG EFESRTHAEAR) BT T LA R, TE5H T A3 A kag
AFE5RFHFR, EREAN.MEEHEARANTE-FRHMAEN, ESRAFEGORAAMER T, AR BEREI FH;
B, ARBER G TAEAGRE ARG EORIAEMAENITEHEY 3 MPa, ARBEFRAETHLETHRE, 9T
BHEOAE AATEFRTHHIARARBRAAATRELFEH, ARG, ARRR FERTREMRA R H
FHAEN NI G, EXBAARARFTRMEA ZF R A, FRERSH AR THAEABASRA G RS T AR LA
6 EFRTAE N LA — 2 it dgFE L

KU R4 AL %L-?T‘@%'Li; REAFRE; RAFHRDFR

hEIE RS TKO2; SCHRER RS A

Numerical Simulation on the Inflation Process of Pipeline-wellbore
Gas Storage Chamber Based on CAES

LIU Xin', DU Ting-zhao''*>* , ZHANG Li-yuan', SHEN Hui-bing',
LIU Lian-sheng’, WANG Zi-yue*, LI Yi-feng’
(1. North China Branch, China Petroleum Engineering & Construction Co. , Ltd. , Renqiu 062550, China;
2. College of Energy Engineering, Zhejiang University, Hangzhou 310058 , China;
3. School of Energy and Environmental Engineering, Hebei University of Technology, Tianjin 300401, China;
4. School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

[ Abstract] Compressed air energy storage, as a new energy storage technology, plays an important role in peak shaving and valley
filling. Based on the compressed air energy storage with abandoned oil wellbores, a pipeline-wellbore gas storage chamber, that is, the
storage space was composed of above ground pipelines and underground wellbores, was proposed. Its inflation process was simulated,
with a focus on analyzing the thermodynamics and flow characteristics of the internal gas. The results showed that with compressed gas
flowed into the pipeline wellbore gas storage chamber, the gas temperature rapidly increased under the heating effect of the high-temper-
ature wellbore wall. Subsequently, the temperature of the gas became slightly higher than that of the wall, at this point, a heat release
of the gas to the wall. The gas temperature and heat dissipation tended to remain stable until the gas storage pressure rose to about 3
MPa. Due to the presence of geothermal gradient, there were significant differences in gas characteristics in different areas of the un-
derground wellbore during the inflation process. As the depth of the wellbore increased, gas flow rate, density, and frictional resistance
decreased. With the increase of the gas storage pressure, the differences in the gas flow rate and frictional resistance in different areas
diminished. The results of this study provide significant theoretical insights that can effectively inform the practical application of com-
pressed air energy storage systems, particularly those that employ underground wellbores as the repository for gas storage.

[ Keywords|  compressed air energy storage; pipeline-wellbore gas storage chamber; inflation process; thermodynamics and

flow characteristics
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Fig. 1  Schematic diagram of compressed air energy storage system
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Fig. 2 Schematic diagram of gas storage chamber
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