$53% 459 #HE R Vol.53  No.9
2024 4 9 / THERMAL POWER GENERATION Sep. 2024

DOI:10.19666/j.r1fd.202403057

AFAELBHAEXNE 2\ fa TR
fk Mt A AL AL R

B, g4k F 72, % K3 HFE®RS Ik 5 R
(LLAKRFRRR L) TEF RS AR ZDEA A LA ETAZFLFTS, LA Féd 250061;
2B LA R BATRNSE], LA Fé 250014;

AR ERA AR A HRE, LA HE 276800)

i E] MTHARKESEANBEBRAIRAZTHDMA L, SAESMAEN A KT
B, REERAER. ARANENRE XA THRE, BRET —HHFARGNERHOKE
B Ok R HEE N A X, KA Fluent #AE 84, ATHRBERBERBETHF AL
Lh# UDF, & 55T NERCIES Gk kR EaT it fe ey Hvh, 2R AW 544%
POREFHLEREML, BOAETNRBZARGIERSHAMEE, SHIESA
9mm, &4k & A 0.10 rimin B, 4% a3k 2] R VA, A AET A T 92.16%, B IE-F
W R R N EFH A F M 1151 42; SRmUIEH N 9mm, 4% d 0.30 r/min &V
% 0.10 r/min 8¢, fEMEER Y T 13.57%; LAtk Z A 0.10 r/min, RS 3EH B 3 mm ¥
Z9mm i, AR Y T 70.48%. %A 545 R T A BN X e XA L 4% Ak B SR
8P B R AL AT S ARAE AT 3K

[k % @] BFRERXMEMAE, BAMA; AEH4s; Mk, REaEm

(BIAAER] BV R, $uats, 47, F. ATAFTHBHGENXFE & X0 TR E AR RLAR[I]. &KL, 2024,
53(9): 109-117.  ZHOU Shaobin, CAO Hongmei, FU Ning, et al. Optimization study on thermal storage performance of horizontal
shell and tube latent heat thermal energy storage exchangers based on inner tube movement[J]. Thermal Power Generation, 2024,
53(9): 109-117.

Optimization study on thermal storage performance of horizontal shell and tube
latent heat thermal energy storage exchangers based on inner tube movement

ZHOU Shaobin?, CAO Hongmei?, FU Ning?, ZHANG Min®, GUO Fengrui®,
WANG Xiaolong®, GAO Ming!

(1.Shandong Engineering Research Center for High-efficiency Energy Storage and Hydrogen Energy Utilization, School of Energy and Power Engineering,
Shandong University, Jinan 250061, China;
2.Huaneng Shandong Power Generation Co., Ltd., Jinan 250014, China; 3.Huaneng International Power Co., Ltd. Rizhao Power Plant, Rizhao 276800, China)

Abstract: Latent heat thermal energy storage technology can realize recovery and supply of heat during
solid-state hydrogen storage and release process, achieving self-thermal balance inside the solid-state hydrogen
storage tank, and improve the hydrogen storage and release performance. For horizontal tube and shell latent heat
thermal energy storage exchanger, a new movement method where the inner tube is placed eccentrically to rotate
around the central axis is proposed. By the Fluent software, the user-defined function UDF is written using the
dynamic mesh technique, and the influence of eccentric distance and rotation velocity of the inner tube on heat
storage performance is focused. The results show that, compared with the conventional static arrangement of the
central inner tube, the rotation movement of the eccentric inner tube can improve the heat storage performance
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significantly. The heat storage time reaches the shortest when the eccentric distance is 9 mm and the rotation
velocity is 0.10 r/min, namely decreases by 92.16%, and the time average heat storage rate increases by 11.51
times. The heat storage time reduces by 13.57% when the eccentric distance is 9 mm and the rotation velocity is
decreased from 0.30 r/min to 0.1 r/min, it decreases by 70.48% when the rotation velocity is 0.10 r/min and the
eccentric distance is increased from 3 mm to 9 mm. The study results can provide a new idea for performance
optimization of horizontal shell and tube latent heat thermal energy storage exchangers in hydrogen storage field.
Key words: horizontal shell and tube latent heat thermal energy storage exchanger; solid-state hydrogen storage;
inner tube movement; heat storage performance; numerical simulation
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Fig.1 Schematic diagram of the horizontal latent heat
thermal energy storage exchanger
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