CIESC Journal, XXXX, XX(XX): 1-10 T2 XXXXAE 28 XX 55 XX | www.hgxb.com.cn

VERERiE i DOI: 10.11949/0438-1157.

Yo23353232233527

R ERim X Ezh#EEI RS E TR ERR

XA, AR, A, FER, F/, LR
CAEETHE T R S ke, dbat 100081; 2 ERFEREAGE AR, dtE 100190)

WE . WERX MR SRR B AR RRIEZ T . LAMEN IR EDF S DGR B, #EHI AR A
WRRX AR R, ARBANREEXEENHRERZ — RFREFZY MG R4 COMSOL
Multiphysics F4 % T ¥ Uk X ZE GRS 35 SR I ARER 07 FORERL . SHXHR 0 X RETIS R G i Rl mE I AEs, IR
AFE 7R T GV TSR AR . BT i e A5 i DR o YR S T DX kv e BB s AR, A T 20 K - 30
K il DX 7R S B V2 T A 3 Sl 0 Tl AR 1 v PR BB o 45 I AMR ¥ M RE X T UKL B4R I U R & 1
R R FR B g, 3 0k, AR M 0.05 mm 3R E 0.40 mm B, AMR (W FE R TRAL TR BB JFORIY 1/8, A
FE R PR ARV R X 2 G TV R G PR e S A LA DL RS S ML A BT SRR s AR s i =

KR W oA AR PRIETTR; 240 AR

hESES: TB661 MEFRERS: A

XEHS: 0438-1157 (XXXX) XX-0001-10

Numerical simulation of influencing factors on active magnetic regenerator with
liquid hydrogen temperature range

LIU Yakun', LI Zhenxing', HU Zhouhang', LI Jiaxin®, LI Jian', SHEN Jun"’

(' School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China;* Technical Institute of Physics and
Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Cryogenic and refrigeration technologies in the liquid hydrogen temperature range are critical
refrigeration techniques in the fields of energy power, infrared detection, and scientific research. Due to its potential
for high efficiency in the liquid hydrogen temperature range, magnetic refrigeration technology is expected to
become one of the key refrigeration technologies in this temperature range. In this study, a two—dimensional
transient simulation model of an active magnetic regenerator (AMR) for the liquid hydrogen temperature range was
developed using COMSOL Multiphysics. For an AMR in liquid hydrogen temperature range magnetic refrigeration,
this study analyzes the impact of particle diameter and timing between magnetic field and fluid flow on refrigeration
performance, and assesses its cooling capacity from 20 K to 30 K using actual magnetocaloric materials. The
refrigeration performance of the active magnetic regenerator filled with actual magnetocaloric materials in the
temperature range of 20 K to 30 K is evaluated. The results indicate that the sensitivity of AMR refrigeration
performance to particle diameter is greater than its sensitivity to the timing ratio as the specific surface area of the

AMR decreases sharply by approximately to 1/8 when the particle diameter increases from 0.05 mm to 0.40 mm.
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This study provides theoretical guidance for understanding the performance characteristics of multi-stage magnetic

refrigeration systems in the liquid hydrogen temperature range, as well as for the optimized design and performance

evaluation of prototype.

Keywords: magnetic refrigeration; active magnetic regenerator; liquid hydrogen temperature range; packed bed;

porous media; heat transfer
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Fig. 1 Schematic diagram of AMR system
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Fig. 2 Variation of magnetic field w,H and mass flow rate m, of

heat exchange fluid with time
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