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Abstract

Against the backdrop of the global energy transition, the research on energy storage technolo-
gies has become increasingly important. This test focuses on the energy storage molten salt tank
produced by Hebei Yongxin Boiler Co., Ltd., aiming to measure its temperature distribution, heat
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exchange efficiency, and electric power consumption under charging and discharging conditions, as
well as during natural heat dissipation. By using high-precision temperature sensors, anemometers,
and a data acquisition system, the test is divided into three stages: the energy storage stage, the energy
release stage, and the natural cooling stage. The temperature changes inside and outside the molten
salt tank, wind speed, and energy consumption data are recorded. The results show that there are
certain heat losses during the energy storage and release processes of the molten salt tank, and its
thermal insulation performance needs to be improved. Based on the test data, suggestions such as
optimizing the molten salt heating temperature, reducing the outlet air temperature, and improv-
ing the structure of the salt storage tank are put forward, providing a reference for further enhanc-
ing the performance of the energy storage molten salt tank.
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Figure 1. Exterior diagram of salt storage tank
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Figure 2. Schematic diagram of the structure of the salt storage tank
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Table 1. Thermocouple number
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Figure 3. Anemometer model
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Figure 4. Multimeter model
E 4 HRRES

4) BERERGE: ETWNETERERS, A&EE. KERRSERENFGERE (LA 5). K
IR BCE N 30 SR, RENS SEIN REEFF A7 2 TR LA, DR (e BEPE AR Ik . (R, R4t
Hgfafeimmm e iz shge, @I\ AR 2F M s

Figure 5. Data acquisition instrument model
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Figure 6. Curve graph of molten salt temperature change during the energy storage stage
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Figure 7. The molten salt splashes onto the tank body through the installation opening of the temperature measurement device
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Figure 8. Curve graph of the inlet and outlet air temperature changes during the energy release stage
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Figure 9. Curve graph of molten salt temperature changes during the energy release stage
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Figure 10. Curve graph of heating power changes
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Figure 11. Curve graph of molten salt temperature changes during the natural cooling stage
11. BARRANMN B A EE T (L Hh 2k E

DOI: 10.12677/m0s.2025.1410605 62 5 1 A


https://doi.org/10.12677/mos.2025.1410605

fitsfd 55

HIE 11w, A ARV A ATINIE], fERESE VIR EZ B TE R, 4eid 6.7 h AR RN, A iR
JEFARZ) 87.2°C o IXRWIREAR I RIRPERER S, A BEAE R D R IR, ToVE IR SRR L AR R E

3.2. MURHE

FERERERT Berb, RERERT, HERUD XS AN TSI R GRS, ATARE SEPR 5 SR BEAT 5 . £ED
G RERE TOL T, BRI RGE B A 4.5 mis,  DAERIE R85 1% 2 Sk N B S Sl i Sh g AT #osc e,
DU G B 38K, PR RGHE B 7 mis, fieim KGR ATIE 7.8 mis. X2 RO eI A A K R i R A RE Y
i B2, R AR, TR

3.3. BIIRYHE

TEAGREMY BE R, TEAIE DA, B IR HFERCONTE, FITIEA 8.5 kW fER/ Mt Re L EH,
JAEEE A 195°C NG 522°C, In#EITa]Z) 15 h, BFEHE N 127.5 kWh.

4, G 5HE
4.1. i

AT E Skt BN 2R B AL RE R B R SR IEAT T AN, I AT I, XTI R
FHAR AR Eh A RESE AT SRI0 IR, SR 58 SR IR HE 2 M i e Y i P L AR A MR XU B % bR T 26
BEXOFIX SR R BEREEAT VP, 1S HBUR Sk

1) fEREVERE: A% B A% AE N 1275 kWh, SIESEELE BEEHI L, RAR ERER I 2.5~3.5 1%,
WEL T 1B B R R R B I . S E 25 (>300°C) e e Ak B AR O S F AR B, A B A ik RE IR
(200°C~500°C) E AL TR IRTEH , {EfEAERCER S Solar Salt (RIS IEA —FL, I0IE T AR 78 (LR
AU IR T AT

2) BERetERE: AR EARIAIRIRAE > 250°CH, HERAThEFAIRESE 20 kW BL L, HXEHERE > 80°C,
R BN 6 h FIAETR R 5515 hHR60 H B REM BHX 60°C 1yt KUR ZEAHEL, A3 B T H
IR EE E(80C LA ), #AZH AR T, X155 T XUIE B TH kR R T G R 4.5 mis, H
T mis). (H5#EEE - PEHRS RGE 85%MLEA e L, AR B RERAIEHAR, fesiaRAE .

3) TRIAVERE: 76 ESRRHIZAT IR, JEShEENIEE B ANEEER, &id 6.7h FEREH, JEEhEE
FA%2 87.2°C, RN 9%/h. & Gk BRER 41 4 Rl 2 I A5 2K %6 (12.3% /) A EL A T, H5 R
2 B E g EER/) (5% LU R R A -T2 X R BRI TERER 2, A HEE Ros b VL
K, TIERFRESRIEE A faE, JE8a Xt it BEFEM TR S R A RHEAT Tk

4.2. Mt

1) WHEAEL

AW FEEE R AR IELIA £2(200°C~500 C)FEMERR WU R GEME LI A (1, I fRE. B B AR AT
DLEITIN,  BARA T RN IR AR R AR BRI, DA RS 7 IR S R L 1 SR A -

B B ek M B VA i OB, AR BRI A PR I A5 A R, EROR B R U i K,
(A Ja SEANINGE b7 sl i SR 4R A 1 Se e B

BGOSR AR AR e, A BRI DA G (HE X 4.5 mis. X 7 mis) 3R T T IAAZ R, B
E ¥ P R AR A AR

BEX ORIR BT A AL S BRI 18, AR B IR KR (9%/h) BAL TGk, (B 5 B IREOR

DOI: 10.12677/m0s.2025.1410605 63 5 1 A


https://doi.org/10.12677/mos.2025.1410605

fittd &

M ZEREFRIA, PRUELES M4 75 et 1 e idk

2) ARG Ti 1A

RS % R 2 2RI EEHIA RIRZE, oSO 5% 1 2226 07 (i N %
B, BRI RS 5%/h LR

FE SRR A KIS AT SR8 b U SR B A T T 2R, PRk S N 2% Tl R B B 2 S 1
(TRl VS

RAEMGRERIET: (HFEIEH - AEMERAN K, i EEGRE, HiREsa i
TH2E 80%LL F.

RN KA FOER: &5 RIS RTE R, FFRE IR EIE, STOUE 4 G IR RS
VCHL

B FT R AR A i BB AE R SIS B P BRIt 1 SEBRAK AR, 5 sl Hxr AL, A RS HAE
Aol B LIRSS 5 U Ak B FH

SE 3k
[1] 1EA (2022) Net Zero by 2050: A Roadmap for the Global Energy Sector.

[2] Zhang, Y., Wang, Z.J. and Zhang, X.Y. (2021) Molten Salt for Thermal Energy Storage: A Comprehensive Review.
Applied Energy, 282, Article 116045.

[3] Kearney, D., O’Malley, M. and Leahy, P. (2021) Advances in CSP with Molten Salt Storage. SolarPACES Conference
Proceedings, Malaga, 27 September-1 October 2021.

[4] Wang, L. and Zhao, C.Y. (2023) Medium-Temperature Molten Salt for Heating: A Review. Energy Conversion and
Management, 276, Article 116532.

[5] Fernandez, A.G., Salvador, M.D. and Saez, C. (2018) Corrosion Mechanisms of Molten Nitrate Salts in Carbon Steel.
Corrosion Science, 135, 57-67.

[6] XM, skei T, TE&. BREREL/SUALELIL A £ i0 8 I Bt 7 [J]. LI 2%3R, 2021, 72(5): 2768-2776.

[7]1 Shin, D. and Banerjee, D. (2020) Enhanced Thermal Conductivity of Molten Salt Nanofluids. Renewable Energy, 145,
1070-1077.

[8] Xu,C.,E, J.Q.andLi,Y.Y.(2020) Thermal Loss Analysis of Industrial Molten Salt Tanks. Applied Thermal Engineering,
167, Article 114785.

[9] Pacio, J., Dolado, I. and Sarasua, A. (2019) Vacuum Insulation for Molten Salt Storage. Solar Energy Materials, 193,
278-291.

[10] Z=E0, X3flg, TEH. IEEAEISE X I ALRE H N R 78 71191, KPFHAE 244k, 2022, 43(2): 112-118.
[11] BRI, FhENR, SRR, FaEhRER I A A1 S IR 7 [0]. ARSI EE 244, 2023, 44(3): 1-8.

[12] Yang, Z., Wang, X.F. and Fan, J.H. (2021) Integrated Heat Pump-Molten Salt System for District Heating. Energy Con-
version and Management, 227, Article 113612.

DOI: 10.12677/m0s.2025.1410605 64

e
dr
:_[
m


https://doi.org/10.12677/mos.2025.1410605

	电加热单罐熔盐储能供暖装置实验研究
	摘  要
	关键词
	Experimental Study on Electric Heating Single-Tank Molten Salt Thermal Energy Storage Heating Device
	Abstract
	Keywords
	1. 研究背景
	2. 测试方案
	2.1. 测试对象
	2.2. 测试仪器
	2.3. 测试工况

	3. 各工况下的实验分析
	3.1. 温度数据
	3.2. 风速数据
	3.3. 电功率数据

	4. 结论与改进
	4.1. 结论
	4.2. 改进

	参考文献

