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Abstract: The consumption, conversion, and utilization of energy are accompanied by human
society's various production and life activities. With the continuous development of society, the
worldwide energy crisis and environmental pollution are causing higher requirements for the
efficient and rational application of energy and storage technology. Heat energy is the most
common and vital form of energy. Upon deeply analyzing the primary sources, utilization and
storage methods and characteristics of heat energy are essential to promote the rational and
efficient use of heat energy and contribute to the sustainable development of contemporary
society. This paper summarizes the current storage and technologies of heat energy from
three aspects: the source form and operation status of heat energy, storage technology of
heat energy, and main conversion path and heat energy technology. The ultimate goal is to
explore new; green; and sustainable thermal energy resources, combine the characteristics of
various thermal energy, and adopt various energy conversion and storage technologies to
realize the efficient and green deployment of energy. At the same time, the development of
new thermal energy storage materials and technologies, such as thermochemical heat
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storage, combined with new and efficient thermal energy conversion technology, causes the
application of thermal energy to develop in a more scientific and reasonable direction.
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Fig. 1 The main source form heat energy, and the main heat energy storage and utilization technology
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Table 1 Common thermal energy sources and their
conversion and utilization paths
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Table 2 Performance comparison of common sensible heat storage materials
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Table 3 Performance comparison of common phase change heat storage materials
1 it HAZIR L/ C HHAZIEH(J1Q) MEVEE (9/om?)  BPRHiE BEE I (KWh/m?)
RN 125.0 210~230 0.962 56.1~61.4
S Wk m 44.1 116.5 1.06 34.3
FIE(C H,,) 75.9 170~269 0.9 37.7~67.0
TENIERR(18) 69.4 199 0.9 49.75
—— NaNO,/KNO,(70/30) 220~260 145 #)2.2 88.6
KNO,/Mg(NO,)(20/10) 195.68 59.2 %16 26.3
56Si-44Mg 946 757 1.90 399.5
po 49A1-51Si 579 515 2.25 321.9
78.55Ga-21.45In 15.7 69.7 6.197 120.0
60Sn-40Bi 138~170 44.4 8.12 100.1
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Table 4 Energy storage density and temperature of common chemical heat storage systems

PG RARHA R SR SRR C PR AR 21/ (KWh/m®)
2Ba0,<—2Ba0 + O, 400~700 745
SIRENY
2C0,0,==6C00 + O, 800~1000 295
EIRE MgH,=—=Mg + H, 200~500 580
Ca(OH),==Ca0 + H,0 350~900 437
SmAEA)
Mg(OH),==MgO + H,0 250~450 388
CaCO,==Ca0l + CO, 700~1000 692
BRIRER
PbCO,=—PbO + CO, 300~1457 303
2NH,HSO,==NH, + HO, + SO, 420~1000 863
BACAR A
NH, + AH==1/2N, + 3/2H, 400~700 745
CH, + CO,==2CO + 2H, 700~860 7.7
o 2B 4 CH, + HO,==CO + 3H, 600~950 7.8
C¢H,,=CyH, + 3H, 300~400 530
XA 280,=—=8S0, + 0, 500~1000 646
x5 =FERGRXAIMER R
Table 5 Comparison of three heat storage methods
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Table 6 Common thermal energy sources and their
conversion and utilization paths
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Fig. 2 Efficiency of mechanical heat engines
compared with an optimistic thermoelectric estimate
and the recently reported thermoelectric materials

RPVAEEH, eI se s R, IRk
HBZR M 4 AT 9 A BEUR S 3RS 1), DAIA AR
%O A BB T MR EEAT TSN R “ 3 5
R RIAFEE SRS R B RS, #RBER
AP F R 2 R0E . ANFE T8 A R 7
o HR ERGRRPBHIAEEN IR ] ERR 0 R
VRIS, (HR PRI BRI T 10%, Xtk H
TR 1) R RS 2 Y 8 3 2 iR R+,

B E R 2 X R n T K p R
PRAGERPRI TR, W& 3(a) . fE TR
MR AR RE R, BT AR AR, 3
PT (n BUAPRL R H T B p BURERE R 2RO AE
S5 M IKEN T H #A 17 74 i R TR A T I R IAL, BK B
SRR TAE. BT i, A asfhar A
WAR DTN BE R AL, 7T LSEELIARE
[] FELRE R B A e . RURD R R B 3 3 P o = 4
MR AE (ZT) R A&, e 5 AR 2E DL 7e R 4L
(S). HFH(o) M FHRK)ER, HI

_ S%
ZT=22T 2)

ST I RL,  ZT A 0 v 2% B LA ik
ik, MZT PEBEIE TS K, AR TR
g VSN E S iy 7 TEZ TR RS % p 1
BT =AM E S A B EHL . ZT {EAH
S EEAREE,  H AT R ) BiyTe, 44 8L ZT 76 0.7 /2
i, AT HURRHLE R . B2 0]k, ZES2H
NSRS A, ZTE R BRI 2, EEANL
PANLSE IR, U ZT (75 E ik 4, XiE

http://www.cnki.net



gg_

Fl

>
[

1558

%

5 ¥ AR 2022 F5 11 &

E3 (a) AEMBNIERE. (b) RIERENSMRERBI R H AL
Fig. 3 (a) working principle of thermoelectric materials. (b) Recently reported high performance thermoelectric
materials and their thermal conversion efficiency
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