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Review of Phase Change Materials for Cold Thermal Energy Storage
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Abstract: Due to high energy density, phase change materials for cold storage have a great potential for
improving the efficiency of energy utilization and saving energy. This paper defined the categories of the
phase change materials with the solid-liquid phase change points below 20 °C, which are widely used for
cold storage, and reviewed their thermophysical properties. In addition, the paper further compared different
categories of phase change materials regarding their thermophysical and chemical properties. Finally, the
paper discussed about the research and application of phase change materials for cold storage in the future.
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Fig. 1 Classification of phase change materials for cold storage
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Table 1 Thermophysical parameters of organic phase
change materials for cold storage
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Table 2 Thermophysical parameters of inorganic

phase change materials for cold storage
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Table 3 Thermophysical parameters of organic

eutectic phase change materials for cold storage
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Table 4 Thermophysical parameters of inorganic

eutectic phase change materials for cold storage

AHAE
AR A S
5y (ARRILL) =
/°C ik

/(J-g™h
+ A =4 (60:40) -9.7 159 1311
+ A=k (50:50) 9.1 145 131]
+ A=k (40:60) -8 147 1311
+ A =4 (20:80) -5.4 126 131]
DU E AT+ )\ -4.02 227.52  [15.16]
=LAk (80:20) -1.5 110 31]
=LAk (60:40) -0.5 138 (31]
=LA (40:60) 0.7 148 (31]

S VUGE A — 1.5~5.6 23433 115.16]

T+ ke A+ 75k
1.7 156.2  115.16]
(91.67:8.33)
148.1~
TPUEAI 75k (60:40) 1.7~5.3 1]
211.5
=LA (20:80) 2.6 212 131]
VU A% 3.54~5.56  200.28 L15.16]
FRRAHERR (90:10) 3.77 151.5 [6]
+PUGEA-FPURE (94:6) 5.1 202.1 32]
+PUGEA-FPUEE (96:4) 5.2 206.4 32]
FAERERTERR  (40:60) 6.2 173.2 [
B At Ly e 74 6.23~7.21 12825 516
FRRAAEHARR (40:60) 6.54 116.5 [
BRI LR
7 178.6 1
(40.6:59.4)

A A 7.6~8.99  214.83 [1516]
RN S A ST 8 153 [15. 18]
+F A )\ 8.5~9 271.93  [15.16]

[15,18,

ZEER A A HERR (90:10) 13.3 142.2 .
= FR IR P R i N R KA 115, 16,

13.4 160

W (38.5:30:31.5) 19]
ZEPERFN HAERR  (45:55) 17~21 143 [15.33]
FRAEER T BE AR NIRRT B 17 140 [15]
SERRAAHERR (65:35) 18~19.5 140.8  118.33]
SRR AN H R 19.1 132 [15. 16]

A AR
gy sS40 WE B E
rC /g
ZnCly /KB (51%) -62  116.84 [34]
FeCly /KW (33.1%) 55 155.52 [34]
CaCly /KW (29.8%) 55 164.93 [34]
CuCly /KIET (29.8%) 40 166.17 34]
KoCO, 7K (39.6%) -36.5  165.36 (34]
MgClL /K (17.1%) -33.6 221.88 B4]
AI(NO3); FKIEH (30.5%) -30.6  207.63 [15. 34]
Mg(NO;), KW (34.6%) 229 186.93 B34
Zn(NOs), 7K (39.4%) 229 169.88 B34
NH4F /K& (32.3%) 28.1 187.83 [34]
NaBr /K (40.3%) 28 175.69 (34]
KF KB (21.5%) 216 227.13 B4]
NaCl 7K¥EH (22.4%) 212 22814 [15.34.33]
MgClL K (25%) -19.4  223.10 B4]
(NH,),S04 /K& (39.7%)  -18.5 18775 B4]
NaNO; KW (36.9%) -17.7 187.79 [34]
NH,NO; /K (41.2%) 186.29 341
17.35
Ca(NOs), 7KW (35%) .16 199.35 B34
NaH,Cl /K (19.5%) -16  248.44 [34]
K,HPO, /KA (36.8%) -13.5197.79 34]
Na,S,03 K (30%) -1 219.86 (34]
KCI 7K¥# . (19.5%) -10.7  253.18  [15.34.33]
MnSO, /K (32.2%) 105 213.07 [34]
NaH,PO, 7K¥ (23.4%) 9.9 21425 [34]
BaCl, /KB (22.5%) 7.8 246.44 [34]
ZnSO, KIEW (27.2%) 6.5 23575 B4]
St(NO3), /KW (24.5%) =575 243.15 B34
KHCO; /KB (16.95%) 5.4 268.54 [34]
NiSO, /KR (20.6%) -4.15  258.61 [34]
MgSO, 7KW (19%) 3.9 26442 B4]
Na,SO4 K (12.7%) -3.55  284.95 B4]
NaF 7KW (3.9%) 3.5 314.09 B4]
KNO; /KW (9.7%) 2.8 296.02 34]




Na,CO; /KR (5.9%) 2.1 31023 341
FeSO, /KK (13%) -1.8  286.81 [34]
CuSO, /KB (11.9%) -1.6 29091 341
RN K 7R 0 295 [6.15, 16, 18]
Na,SO,4. NaCl #ll KCI /K%
4 234 [16,17,35]
W (31%. 13%F1 16%)
VU IE T FE IR Tl b K s 0 187 "
W (0%l 2%)
NaQSO4~H20 7J(‘I§WQ
9.3 114.4 [
(76%)
Na,SO4+ NaCl %D NH,CI1 7J< 1 [16]
I (32%. 14%F1 16%)
VUIET 2R b K i
125 1955 [
(45%)
CaClz-6H20 7]12[] CaBr2~6H20
14.7 140 [16,19]
(45%F11 55%)
Mn(NO;)-6H,0 Fl 15~2
125.9 (3]
LiNO;-3H,0 Fll
Zn(NOs),-6H,O (45~52%F1  17.2 220 [1s]
48~55%)

Na,SO4 F1 NaCl 7KV TR
(37%F11 17%)

[16]

1.4 HRAETHR

B 7 UL EAER ST R A5 202 0T I AHAR B A i
KBl AR Z MBI O R R RAFF G, £ 5
X} Cristopia~ Rubitherm GmbH %53 5] (A A 4} 5=
anBEAT 1 orREgs U8 200 WTLUE W, HATR A
ARV MRL i R BRI BRI E,
A 61%AM1 29% I LER, I ANEA b5 1 R TR
FKE M B Ho, L ESER T HEG AL
TR T LId Ik 3 0 B i R AT R R L
SR TAERE 0 °CUL N IKIRE A RAMA
. AHUGERAE T KA BRI BB A
FHERRRE, HlE AR, fE TAFREZ 0 °C
PLERIERE R REHEE TR

#=5 FMAETEAMBNNRIESH
Table 5 Thermophysical parameters of commercial

phase change materials for cold storage
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Fig.2 Phase change temperature and latent heat distribution for

different types of phase change materials for cold storage
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Table 6 Comparison of different properties for phase change materials for cold storage
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