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Research Progress of Inorganic Hydrated Salt Phase Change Materials in Agricultural Greenhouse
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[ Abstract ] Phase change energy storage technology is a research hotspot in various fields in recent years, and the
characteristics of phase change materials are favored by researchers. This paper briefly describes the inorganic hydration salt phase
change materials, analyzes the application research of phase change heat storage materials in agricultural greenhouse, and points
out the application status of phase change heat storage technology in agricultural greenhouses. In view of the problems such as
mismatch of temperature zone, low thermal conductivity and insufficient utilization of solar energy, the measures to solve the
problems and research progress are briefly described, and the application of improving thermal storage in agricultural greenhouse
will be one of the future development trends.
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Fig.1 Classification of phase change materials
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Table 1 Classification of Phase Change Materials by Chemical Composition
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Table 2 Thermal properties of some low-temperature hydrated salt phase change materials

S kg/m? HEF W/(m-C)
AHAE AR AHAR IR B C FHAS T /g S R
i i
LiCl03-3H,O 8.1 253 1720 1530 [13]
KF-4H,0 18.5 231 1447 1455 [15]
Mn(NOs3)2-6H.0 25.8 125.9 1738 1728 [20]
29.0 190 1710 [26]
CaCl,'6H,O
29.6 212 1710 1560 1.08 0.56 [15]
29.9 296 [15]
LiNO3-3H.0
30.0 287 [13]
32.0 180 1485 0.56 0.45 [16]
Na;SO4-10H,0
324 251 [55]
33.0 247 [16]
NazCO3‘ 10H,O
34.0 251 1440 [13,15]
35.1 265 1422 [53]
Na;HPO4-10H,0
36.5 199 [64]
Na;S:03-5H,0 46.0 210 1666 0.76 0.38

[13,15]
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Table 3 Thermal properties of some low-temperature hydrated salt composite phase change materials
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67/33 25 127 [16]
CaCly 6H,0/MgCl,-6H,0

26 [61]
CaCl>'6H,O/NH,4Cl 95.3/4.7 26.5 [39]
LiNO;-3H,0/Mg(NOs),-6H,0 27 [16]
Ca(NOs),-4H,0/Mg(NO3)-6H,0 47/53 30 136 [16]
CO(NH,)»/CH;COONa-6H,0 40/60 31.5 226 [62]
Ca(NOs),-4H20/A1(NO3)3-9H,0 72/28 35 139 [25]
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Table 4 Passive insulation forms and results
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Fig.2 Composite phase change material preparation method

W BB IS ) & 2 S AR AR, e —f
FIAHAR IR X 5 TARIR XA UCFEC I 7] 751 . fif] 5 B4 251531
o Rk 3L R K & T — M NaxSO4 10H0-
NaHPO4- 12H0 3 & A AR M KL, ot S AERC te
J5 . FHARIR LS 25.1°C, R AE IR 5 M

RYepOR BE R I, 122 A A AR AR IS R A A N AT A
=N R R R 1.6-3.1°C, s Y RRIR R
m 1.7-2.7°C, b TiRE N AR S, [F AL
IR R E 03-1.4C; TR SUNAEEIR ] A R AL TR
4 45 T NaxS04-10H,0-NaHPO4- 12H,0 B & 7€



+236 + GHINECS

2023 4

TEARAEREL, 133 A ARSI BB A 18 # il
WK MAREEAG. e tRirEns, &6
L FH T AR KM s 5 15 IISESSIRe FH 40 B e Y2 ) 4% 1
FHAR IR AE 25°C A2 44 1) NaxSO4- 10H,0 3 5 & 4148
ML, B 5 G A A PR AR AR I B2 v] S T
JRASAEIRET T A ORI B} s T 25 Aol i
Ja RS & T M) NaoHPO4 12H20 JeALAH
g HARE, 193] T HARRIELE 25-26 CHA K
W & M EMA R .

3.2 MRNFHRERE M

1.0

09 |

08 o & & & o0
07 > i = & B
Q 7T & < & hy <o
g o6 F @]
g
= o 9 . -
~' 05| [* ]
W OAFT :
£ o o
LAY N, o X

02 F

0.1

0.0

3 BRKERBEMHSHRAY
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Table 5 Study of partial phase change energy storage thermal conductivity enhancement
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