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Research Progress in Absorption Thermal Energy Storage

Ding Zhixiong Sui Yunren Wu Wei

(School of Energy and Environment, City University of Hong Kong, Hong Kong, 999077, China)

Abstract Energy storage technology can balance the mismatch between energy supply and demand, which is an important link between
the use of renewable energy and waste heat. Absorption thermal energy storage has attracted considerable attention in recent years owing to
its high energy-storage density, high energy-storage efficiency, low charging temperature, low heat loss, and flexible output. A state-of-
the-art review of advanced cycles, working pairs, and experimental prototypes was conducted. The development of advanced cycles has
further improved the energy storage density and efficiency and lowered the charging temperature. The screening of novel working pairs
solved the crystallization problem of conventional salt solutions, increased the options of working fluids for different scenarios, and reduced
costs. The successful development and operation of experimental prototypes have confirmed the excellent performance of absorption thermal

energy storage and paved the way for its promotion and application. In conclusion, the challenges and opportunities of absorption thermal

energy storage for the future are summarized, and the development direction is discussed.
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Fig.1 Three basic thermal energy storage technologies

500
MgSO, 7H,0 W22 R B
€4OO—W4&/WW HO/LICI
=
5300 A H O/LiB1 o[13]
= . ||°<)r\|g,»(‘| *[14]
,m StBr-ENG : Hg}
E2000 4 o[17]
E f g AHONaOH 7ot w[18]
(K) \ + H,O/CaCl, NH/HO * B Phfi e
100 YK SP3l H O/Glycerin - ~ . .
i Sp - /] KA
R |'|xn(\l » RTET : O®RTI125 : X ||e||_|'.'.ll+‘|',i'££
0 20 40 60 80 100 200 400 800

B eI/ C
2 REHAAEAER AR AR X bE 11
Fig.2 Performance comparison of different thermal energy

storage technologies'™*™"*
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Fig.3 Principle of basic absorption thermal energy storage
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Fig.4 Principle of double-stage absorption thermal energy storage
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Fig.5 Principle of compression-assisted absorption thermal energy storage
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Fig.6 Principle of two-stage absorption thermal energy storage
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Tab.1 Performance summary of advanced absorption thermal energy storage cycles
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