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Abstract: Thermal energy storage (TES) technology is a key enabler for spatiotemporal
energy transfer and for enhancing the flexibility and efficiency of energy systems, playing a
crucial role in advancing the energy transition and decarbonizing industrial and building
sectors. This study systematically reveals the development patterns of TES by analyzing
global strategic layouts, technical classifications, patent trends from 2016 to 2025, and typical

WiEHHA: 2025-12-30; &2t AHA: 2026-01-31.

EHEWHE: PEFAGRIE SRR ARSI S IRERAH]” RIS 5 T a AR (XDA290105000, H EARR SRk iE Ik aE Jid i %
T “ TR MR R I REIRATR RIS T 77 (EAKZA71001), wh[EREBAEHITT B H (E1KZ141001).

F—EE: B (1990—), L&, [t FIWTFLHR, HHIT7INREERIS T IRPT T, E-mail: tangy@mail.whiib.ac.cn; BfE{E&: Brff, WHITCIHR,
WEFLT AR 5V S R JeilkRRIRRHE S HRAT 7T, E-mail: chenw@mail.whlib.ac.cn.

SIRARIT: %5, RAR, FIRERS, 55 . EHvER SRR RS T[], fERER A5 HR, 2026, 15(3): 1119-1133.

Citation: TANG Yun, ZHU Shujun, KE Wangsong, et al. An analysis of global development trends in thermal energy storage technology[J].
Energy Storage Science and Technology, 2026, 15(3): 1119-1133.



1120 fig

iy

B2 o5 O 2026 55 15 4%

PN
Ae

application scenarios. The findings indicate that a global strategic consensus has been
reached, albeit with distinct national pathways: the United States focuses on market-driven
mechanisms, the European Union strengthens regulatory guidance, while China promotes
large-scale deployment through national engineering projects. Technologically, sensible,
latent, and thermochemical heat storage each possess unique advantages and exhibit
complementary development. Patent analysis reveals that China leads in the total number of
patent applications but holds a lower proportion of high-value patents. R&D activities are
concentrated in three main areas: system architecture, material and performance innovation,
and application scenario expansion. TES applications have been widely adopted in sectors
such as power systems, industry, and buildings, and are extending to emerging areas like
data centers, demonstrating clear value realization pathways. In conclusion, TES is a critical
technology for achieving carbon neutrality, and future efforts should prioritize breakthroughs in
material science, deeper system integration, and innovative business models to accelerate its
commercialization.
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Fig. 1 Strategic landscape of thermal energy storage and cooling technology in major countries/regions
worldwide
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Table 1 Typical application cases of thermal energy storage technology in major countries/regions worldwide
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