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Abstract: The storage of heat energy has great practical significance in solving the intermittence and fluctuation problems
of energy acquisition, as well as the mismatch between energy production and social energy consumption in time and space.
Phase change thermal energy storage technology is an effective means to improve energy utilization, it is based on phase
change materials to realize energy storage and release. The research of thermal energy storage materials is the key to achieve
high efficiency storage of thermal energy. In the field of medium and high temperatures thermal energy storage, metals have
obvious advantages as thermal energy storage materials. Among them, aluminum based phase change thermal energy storage
materials have the advantages of suitable phase change temperature, high energy storage density, high thermal conductivity
and small phase change volume. It is widely used in the field of thermal energy storage. This review starts with the research
status of aluminum based metal phase change thermal energy storage materials, the process factors affecting the composition
and uniformity of aluminum based phase change thermal storage materials are summarized. The phase change thermal stor-

age performance and thermal cycling stability of typical
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ABVHBIE (17223417) 5 PJIARHERUHT T T of aluminum based phase change thermal storage materials
FETH (2019130, 2019133) ; PHAE R FAWF78 4 B8 with corresponding containers at high temperature is summa-
4T H (2020105, 2020033) rized. At last, the existing problems in the research of alu-
(e, R, B 1993 44, Bit minum based phase change materials are summarized and

the corresponding improving scheme is proposed.
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Fig. 1 Phase states and thermal storage schematic diagram
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Fig. 2 Work principle of multiple phase change thermal energy storage system( T, <7, ,<7T,3) (4, 5]

2 SRETERTMHEAMEFRIER

1976 4% , Birchenall %[101 K &g G S A AR
AR R BTG, N 4 I AR AR B B B HE T 5
FATR T RAFIIERE . — MOk UG, 48 AR A8 i 2 b R 1Y
AHAS AT 35 400~ 510 kJ kg™, T JCHLIK & R A AL
TR (A AR TR AAE 100~ 300 kJ - kg™, PRI 4 A 75 i 44

PERE s TR DX 1) A7 28 AR 4 i P T S
THUER P & AU, EAH U AAR R R R
BRI R AR BB A RE AL ST R . Nk, AR
9 B 1 <6 A AL fidt AR RLBIE T Y, A i A R
MBS i ol iz, 32 BRL A AR A B AL B 4
& PR RE . SR B0 R AR LA KRG R A A i A
Ak



o5 8

AR EFE : LGB AL AR I ST % 655

2.1 SREEEHTHREISEIEZEMAR

AHAS G PR RL A ] 46 T 20 24— AR S i1k
A B AL R B 50 Pk 8 ket o e A i ARk i 7 AR
W, T & A SR — R A ER R 7 ik T i 4%
WAL AE Tl £ ot 2 v A 48R B SR S b ) B 437 AR AR AR Y
KHEN R, SRR G4 T 20k A om0 B RHE 1 £
FEr B FE RN A, IR R S 850 o A, SR T
FR R HER Lo M R R AR W E RN,

EM R R, BEEBHRIREN TS, &R
PSR FER R E, FERINIRE T, &Rtz
FEAR AT R ERIE T, &BNA il
LRMEEDETT . Mk, WFFEA0 3L 4 A AR MR B P A Ak T
REXT HAE SR A T e K B R RF B 4 FPERE L R
A, TR R T AR RS SN AR, &
ARG S TE E AR 58 2 T8 i 2 B Ak R g b, AR
T Z 5 AR B Wsig - T, X Al Sk E
8% (JEEAEL, TR)JE, BEE Al SRS, 4485
PSR R e Z A AR, MR AR SE T AL-Cu-Si
AEEREAERE, 2 TixA & MAAVHE, G
HAMS RPN, WAL, S48 0%,
GERELW, 7E 96 h BT, ZAEE AR ERE
AR TASE I 0, (H S A T SR A 2 B Wi AR TR
AR, AR R AL AL R, Cu AL R
&, 1 Si JLPEARKESREL, BRERHEGLEY ALO, Al
CuO WYER, A ICSE T HFSE T Si &N 10% ~ 13% 1)

ALSE B e, 85REH, fFEEPLILE /N
A, ZE S RMENT 0.01%, HAAfLZE R
FA AR 5 R 0] LLZE AT

IR, FEREERG A R, BT A AR 5k
FlE T ] 5 B S5 R 28 0 R ) 20 2 3 A 3 4 R AR S
B AR, HET S BOL R B 153, H AT E
T 2 3 3 ) e ) A A T n B 48 4 T B ) O Ok
PEATRAN . B BT R A R AR s Ok, A Mg
BATRAUR B Mg BT 7 SORHEAT AL-Si-Cu-Mg-Zn £ 5 1)
e, IFRHEE PGSR SRR TR, k
R AN ) D5 i o 4t A RE S s BN K, B
Mg B B — MR R M, 768 Mg BT FE i i 45 3
T R SR T S A PRl P A B S BT A0 T AR
BEBE (7 ¥R AT A > Mg AR e, oAb, KR
B Mg B AR SR AT LA 81 25 5 4 il b RLRN 72 Mg
HIVE T, Al U A Al-Cu-Mg-Zn 15 & & 452 2 b 42
R IR MBE, R b (]G 4 0 ik S b 78 70 2 B bt
AR TIZ LA S E R, BE ek RS
BIOLEMZKB R 1 fiR, FFRERE SN
FTCE BBeds i 43 AR BOH R 5 19 & SRR &, JRIETT
AL PR HAK Sy, G A &R X Z061E 5
W&y, RIMHARE TRk, #EMHA 4T
FIANEPRIMIR ISR AT U R, BR 40t X B4
JCREA T R, B FEAFF AR

®1 HesRBERPETENERERE!Y

Table 1 Empirical burning loss of each element in aluminum alloy melting process!'®!

Alloy element Al Al Cu Mg Zn
Adding mode Pure metal Master alloy Master alloy Pure metal Pure metal
Burning loss/% 1.0~5.0 1.0~5.0 0.5~1.0 15~30 10~15
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Table 2 Thermal energy storage properties of some Al-Si based

phase change materials>'~>"!

Phase transition Specific heat

Latent heat

Alloy type temperature /(K] ke ) ( solj:l) |
/C /(k) - kg™ - K7)
Al-8Si 576 428.9 1.058
Al-12Si 576 560 1. 038
Al-12. 5Si 577 515 1.49
Al-12. 651 576 463.4 1.037
Al-13Si 577 515 1.49
Al-20Si 576 528.4 0.97
Al-5Si-30Cu 571 422 1.30
Al-Si-Mg 560 545 1.39
Al-11.7Si-5. 16Mg 555 485 —
Al-26. 5Cu-5Si 525 364 —
Al-Si 852 515 1.49
Al based alloy 855 463 ~506 1.02~1.06
Zn based alloy 663 125~132 0.44~0. 66
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