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Abstract

Phase change materials have the advantages of high energy storage density, approximately con-
stant phase transition temperature, and wide phase transition temperature, and have become one
of the hotspots in thermal energy storage technology research. Thermal energy storage technolo-
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gy plays an important role in building a clean and efficient energy system, and is an important new
energy storage technology that the state vigorously promotes research. This paper reviews the
classification of thermal energy storage materials, and focuses on several main solid-liquid phase
change materials that are widely studied and used and their thermophysical properties. The
preparation and packaging methods of solid-liquid phase change materials are described. Finally,
the application of phase change materials in different fields of thermal energy storage technology
is introduced, and it is pointed out that the focus of future research is to simplify the production
process and reduce the cost, so as to achieve large-scale production.
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Figure 1. Classification of thermal energy storage materials

1. PABEEEATRIAD 5 2

1) N KL

TENUAHAS AR L EA IE R ER K& SN G S AL B W) = [4] - J fiEh o 28 2R R AL J5 T/ R ) M b A
HATB WA A TR B AR AR T E, 32 1 ZIH T8> O LA A A B R I 24

Table 1. Thermophysical parameters of some inorganic phase change materials

= 1. B TAREM RIS H

AHAE AL AL I8 R E(C) BREOg™ SCHER
Na,S0, 10H,0 32 251 [5]
CH,COONa-3H,0 46 280 [6]
Na,HPO,  12H,0 437 2515 [7]
CaCl,-6H,0 28.4 152.4 8]
LiCl0;-3H,0 8 155~253 [9]

2) HHUHAR KL

AN AR L E . feke. BRMIRANEE R R MIUE10]. A2 higIR 7808 14~34 (1
FLBE BT LE B o A 055 PR A UL PEE AR A B gk B B G T AR Ak, 4 2 B T R i R A PE S L
AR A BE AR IR BE X 6], RS, SRS T 75 22 AOAR AR I B 1 6 A A AR AR A

DOI: 10.12677/ms.2022.127083 751 PR R


https://doi.org/10.12677/ms.2022.127083

PURS S

Table 2. Thermophysical parameters of paraffin [11]
2. ARSI

BT 4 J R PZ(C) B2 BT 4 H RUIRLE(C) WEAEOg )
14 55 228 25 49.4 238
15 10 205 26 56.3 256
16 16.7 237.1 27 58.8 236
17 21.7 213 28 61.6 253
18 28 244 29 63.4 240
19 32 222 30 65.4 251
20 36.7 246 31 68 242
21 40.2 200 32 69.5 170
22 44 249 33 73.9 268
23 475 232 34 75.9 269
24 50.6 255
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Table 3. Thermophysical parameters of some non paraffin organic phase change materials [11]
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Table 4. Thermophysical parameters of some eutectic materials [17]

= 4. BORLBVAIESE(17)

R Ja R E(C) BHEJ-g™ SHAHW m K Jii B L (%)
LiNO;-KNO; 133 150 0.52 34/66
KNO;-NaNO; 222 110 0.51 55/45

CaCl,-NaCl 777 328 0.51 52.1/47.9

LiCI-NaCl 827 439 0.68 72/28
LiNO;-NaNO;-KNO; 123 140 0.53 30/18/52
Li,CO3-Na,CO;-K,CO;3 405 166 133 32.2/33.3/34.5
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Figure 2. Working principle of solar thermal power generation system [35]
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Figure 3. Four solar photothermal power generation and heat collection systems [35]
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Figure 4. SEM of raw cotton fabric (a) and energy storage and temperature regulation cotton fabric (b) [36]
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Figure 5. Surface morphology of microcapsules and finished fabrics [38]
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Figure 6. Configuration structure of conventional district heating system after industrial waste heat recovery and storage
transformation [41]
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