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Abstract

As a kind of excellent phase change energy storage material, ice slurry has the advantage of large
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latent heat and high heat transfer efficiency. Compared with other energy storage methods, it has
many unique advantages in regulation and economic performance. Therefore, it has a good appli-
cation prospect in many fields of cold or heat energy storage, such as renewable energy storage,
peak clipping and valley filling, etc. In this paper, the preparation principles, advantages and dis-
advantages of various kinds of ice slurry preparation technology are summarized. Moreover, a
new device of ice slurry preparation by opposed-nozzle spraying method is introduced, and the
application and advantages of ice slurry in energy storage are summarized, and the prospect and
future development of ice slurry are discussed.
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Figure 1. Schematic diagram of making ice
slurry by scraping and stripping method [4]
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Figure 2. Diagram of equipment for preparing ice slurry by
vacuum method [6]
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Figure 3. Fluidized bed ice slurry preparation device [7]
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Figure 4. Multi-nozzle opposed spraying direct contact ice slurry preparation device
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Figure 5. Principle of RC318 direct contact ice making system [10]
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Figure 6. Liquid-liquid direct contact type fluid ice production
system [16]
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Figure 7. Spiral tube ice slurry outflow device
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Table 1. Consumption budget of different storage systems [18]
= 1. FRIGFMHARGRIHETRE[18]

Ry TS
HIVLAE i RS 311 % J6/kWh
VKA R G 32 3&7t/kWh
JeRIR AR G 2,700 ZETT/kW

UKIRFE Ve AR VR K B Ve BORRENS 1235 (M BRIR R GUIB AT BUAS, ST TG, BRI — B DUORHEGZ 0 7T
T, BEMIKRAGHEG TRAKERSIKERIIIA, BERERGNERILKEN, E45R8500
HIAT AR T B UK R GU R & BRAR[19], HLBEEISATIN (B B R0, AR REFE HAEFRIR. 38 2 oK
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DOI: 10.12677/aepe.2021.92002 18 CEWARSiic) b iy


https://doi.org/10.12677/aepe.2021.92002

A %

TrARIs . R 2 A9 3 AR, VORAAMRER R R LIEREER, B aE R RN, Bk
B HAE R S AR RE S R B2 AR

Table 2. The main characteristics of the three heat storage systems [20]

F 2. SMERARZNERRFR[20]
HE ITS ESCTS CWTS
B fif A7 /(P IkWh) 0.019~0.023 0.048 0.089~0.169
7KL A TR = IR N7 EETK EETK
AL BLCR 2.7~4.0 5.0~6.0 5.0~6.0

Table 3. Comparison of storage of frozen water, ice and phase change materials [21]
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N 4.6%. 18%71 6.8%.
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