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Abstract

Under the dual background of environmental pollution and efficient energy utilization, it is par-
ticularly important to design efficient heat storage structures for electric heat storage devices. In
this paper, the heat storage process of concrete and concrete-molten salt heat storage structures is
simulated and analyzed by means of numerical simulation. The results show that when consider-
ing the natural convection of the molten salt in the phase change process, the heat storage struc-
ture of the concrete-molten salt is larger than that of the concrete after 8 hours. When the phase
change layer is 135 mm away from the heating surface, the heat storage capacity of the composite
after 8 hours is increased by 32.31% compared with that of the concrete heat storage body. The
relevant conclusions provide a technical reference for the engineering application of electric
thermal storage heating systems.
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Figure 1. Technical flowchart

1 BARRIEE

2. YIRfERY

A R A I AN BT, BN BRI R, BN IAREAT 77 . ASCEAREN
FATTIRUN RIRE LS5, (R R A B i A 55 P RIS, AR N RIS VR e LA v & bk, £
B AR EIIACK B AN MM AR EARAL R, BB B ORI A, v tni 2 s
(M gLk o AU TH SR R SEA ) B4t -

1) REEAEFENE, YESEOVES, AR LR

2) IR FIE, MR PR AN A IMES BO R HL, AR EE A R AR AL

3) AN I RAE TR AN E AR R

4) A REIE SR AR IR TP AR AR AR s

5) & A BN RIENLINID T

DOI: 10.12677/se.2020.101001 3 CIES 5414


https://doi.org/10.12677/se.2020.101001

B %

|95 100 , 95

P03 L i
] MNP E
i S m

940

z B
Figure 2. Schematic diagram of
concrete-molten salt heat storage
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Table 1. Physical properties of concrete and molten salt
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LULEE 24 L s
p/kg-m? 2850 2200-0.573 t
C,/3-kg*-K* 1100 1540
A/W-m*.K* 25 0.528
p#/mPa-s — 3.18
T,/K — 369.8
T./K — 397.8
L/J-kg™ — 106,900
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Figure 3. Grid diagram
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Figure 4. Grid independence verification diagram
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Figure 5. Liquid phase cloud diagrams considering natural convection
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Figure 7. Relation curve of liquid phase ratio of molten salt with time
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Figure 8. Schematic diagram of heat storage over time
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Figure 9. Temperature map of the thermal storage body over time (left: composite, right: concrete)
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Figure 11. Schematic diagram of the heatstorage capacity of the first zone over time
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Figure 12. Schematic diagram of the heat storage capacity of the second zone over time
12. ZXBEHREMRE TR RER

BINGHENENZ D5 E M E R E B e 0 A RKIIR R XA e lE g
AT DL, SEIANFAIE AR R ey, T BN I AR BRI, Xt & T B0z B I FA i Ak F s
IR TE DRI, SIS BRBAIR I . N T WAL R IS & 3 AR s, 4t
TV BRI E G = X E RN 13 P K 13 wT AR PR A = X E RS X
& ARV 2D A RN &S . ERES AR =X ERRM TR L =X E A E, &5
thrh, =X ERMERTEERERCOR, \BERNIG. 8/ Ml)E, BREKR=XEFNEN 852,61 KJ, Lt
TiRE L =X EHRE 73193 K], KT 16.5%. B & ikdh =Xk &RV & A 1158 1 E L)
MHA, XX EMMEARE RN AHARRIAR T HaE ERGE R, BnE A2 H 2.

FHARJZ BN B AR DI & R A 7 — e IS, O 17 SE I EDW AR B A B R i AR 4L
THELH T P 5 I M TE A R () B B v i 6] 14 B e AL 14 ITRLE PRI B B G 14 #v:

DOI: 10.12677/se.2020.101001 12 CIES 5414


https://doi.org/10.12677/se.2020.101001

B %

R/NTIRBE L BRI ENE, EMHEZRIFGRE, S35 BRRERRS, SRAHAFREL
SR T2 —, MRS AN B R RERG — 2 MISIERH . BEE A2 158 R,
IA SR IER I, EAMEREHISGE, JE7E 8 /M JEIAF] 35731.74 KJ, AHELFVRAE L& Eh M
BN 34906.71 KJ, HEK T 825.03 KJ, KN 2.36%. AHARZMIAIASS & RSN ERE —E M
TRHEHER, (HRMRIHEREZE RO RE, JHAETFEM BUEH — @ MBEMRIEM, R &5 aE A g
KN FAT R ) Bt fE e, 2E IR R B RS R, MR E R AR R o R H K

121107 =

10x10° =

8.0x10" =

5 M B

6.0x10" fp=

4.0x107 =

2.0x100 -

0.0

Figure 13. Schematic diagram of the heat storage capacity of the third zone over time
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