FE60% F138/2023F 7 B/ A EHBFEHE IR

It Bl St FFIHE

SRR I 1 PR B 5 0
B HER,

THITRE YR A Y R R R, K 300071
TRIT R 2B 2B o TAE RTS8, K 3000715
BT R R Ay TR R M S T %, K 300071

FE ARGV o — R BT T A H R HLAA R R RS G0 i ve 70 A R R VR 46 v R T AE A Y KR 4 [l LR
N1 BN R B R RS TR AR Z — o EEA R mA T RO AE A A i AR M ] AT A
J7 LA AU PR3 o (R B ARGER A AE I AR o B b 7 FH A [RD R R 23 A G, 76 S B FH R AT SR TR R W et Rk
SR B0 v R AR 1 A A FARAK IH & — A B R BBk R o AR LR T g A BT T s A R B SR B R 2RISR O T,
S G BN 1 BE A SRR SR AE Jy s W, A N DU BRI VR L BRI VB RE AR R I A2 A A UL R B R A WA S
FRORA Ak 512 L1 285 1) ¥4 104 B0F 9 20 e R Mg R 1 ) R A, 6 L R A A e AR A AT T IR A A BT AR
KEIWR  ME REW; wPGEN; BEEHR; BRIEICE S

FESES 0551 XHEFRERL A DOI: 10.3788/LOP230910

Recent Developments in Elastocaloric Cooling

Feng Danyang"*’, Xiao Yicheng"*’, Liu Zunfeng"**
'State Key Laboratory of Medicinal Chemical Biology, Nankai University, Tianjin 300071, China;
*Institute of Polymer Chemistry, College of Chemistry, Nankai University, Tianjin 300071, China;
‘Key Laboratory of Functional Polymer Materials, Nankai University, Tianjin, 300071, China

Abstract Elastocaloric cooling is a novel refrigeration technology that has remarkable potential in solving of the problems
related to current refrigerants and vapor compression refrigeration. This technology has the advantages of environmentally
friendly, high efficiency, and energy saving. In addition, elastocaloric cooling ensures optimal costs and better cooling
capacity and feasibility. However, the materials used to realize elastocaloric cooling suffer from problems such as large
space requirement and low cycle life. Hence, realizing highly efficient and environment-friendly solid-state refrigeration
remains a substantial challenge. This study summarizes the principles, types, and device designs related to these cooling
materials. First, the basic mechanism and the methods used for the characterization of the elastocaloric effect are
introduced. Second, the research progress and problems related to the use of NiTi-based, Cu-based, and Fe-based
ferromagnetic shape memory alloys and elastic polymers to realize solid-state cooling are summarized. Finally, the

elastocaloric refrigeration devices developed thus far are summarized and discussed herein.
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Fig. 2 Schematic of the elastocaloric effect of the elastic polymer
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Cugg 157015 74A L 15 230 120 21 11 11 [44]
CugeZn; Al 200 250 18 13 12 [46]
Nisy. 36Tl 0 220 500 51 15 [67]

Ni; T, (wire) 300 500 46 25 [36]
Nig o Tisy, (wire) 300 800 46 25 [37]
Ni;, T, (film) 260 300 26 16 [26]
Niy; o Ty 5 (wire) 310 175 13 8 [68]
Niy, ;s Tise ,Cuyy ¢ (film) 320 300 21 6 [69]
Niy, ; Tis,,Cuy, sCo, 4 280 200 40 15 10 27 [25]
Feg Pdy) s 250 200 5 3 [70]
Fe,Rh;, 315 530 7 5 [58]
Ni,Fe,,Gay, 280 170 7 4 [71]
Nig Mny, gIny ¢ 300 250 5) 4 [72]
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Ni;;Mny, ,In,; Co, 250 150 5 4 [74]
Niys ;Mny; ¢Iny; Cos 4 280 100 6 4 [75]
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