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Abstract

The main application of numerical simulation method is to study the three-tube phase change heat
accumulator, which provides a reference for filling the heat accumulator with three different
phase change materials (RT82, RT50, LA). Dimensionless parameters and liquid phase fitting frac-

tions are obtained by fitting. Among them, low melting point RT50 and LA average Nusselt number
1

have a rising stage. S_F RS for different phase change materials and different heat storage me-

te’ o
thods during the melting process are obtained. Correlation function is verified by the fitting func-
tion and obtained by different Stephen number pairs, the results show that the liquid fraction
function of the model has high applicability in the range of 0.0765~0.6060 of S, ; the initial tem-
1
perature below the melting point is introduced. The temperature parameter S_* is fitted to ob-
1 1
tainthe S_F S “R® correlation function of the liquid fraction.
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AHAR AR ) AHAE 44 BL(Phase Change Materials, PCM) & A= #HAZ IS i HE fUHEAT B0, B4
PCM JB1LET, B MG I RE = A7, ST, DU ORI A7 e i . MR E AR R
HREBERIFR., EREES. SNEEATEEMS TEEEM S, Ba 2N, FrilsEiE
FHAS A o} 25 5 AR I i v 1) A AR Y 1R

TEAHAR & IR T E ARG DT T, W90 2 R I A D s s B . i Agyenim §5[1]
I SIS T A T B AUE a3 N A & AW, B T AR A B AR TR A
IR IS8 . 478 RO+ R S5 [ 280 52 AN [F) T 5 7e sUE Iae B Ak BE, RN AL v 555
WA BEZRVESE N, P B B IR BRI TR . 2R ORE SR [3]FE R e 2 B FAER 1 R
RSN T AT, Sidseimlse, & AT AR 6 B g5 080> 7 1/3. Yuan S5 [4]58 50 2l
JiEAR AT AAR AR R R D B A U B B AR B VR RE R, 5 SRR BB D BT DA
UF R S 3 AR . ). Vogel Z5[518E 07 T —Fl HTF 54744 X 382 (AR S WS B s a4 e fih A
B3 R PEEAT T E. Nitin Kukreja S5[6]0 9T 1 5% A BL IS I AR B G, WA T AR N
AKX B AR IR . Jasim Abdulateef 5[ 714 50 JC# R & LHSU, 20 )38 15 0 50 2 30 A 11 8 #4v bk
BE, J5 I TR S ST TE] 23l ek T 699% 11 55%, SI256 2 B [ JE2 3 /85 1) s FR AR AR Af ig AT M e 3 s 17 2.1
f%. Xiaoling Cao ZF[8]MN I, i fE i s AAH AR IR L RGOS FE St 0 T =B & s, B
LV R I L2 T A AR S B v . N a4, My, RCR i m, AR
W SR BN SN R A 10 =5 5 B R T i

NAREMRE B & 1) SR BRI, VG AR ST, B 503 2 XA BT & e R,

DOI: 10.12677/m0s.2021.101014 129 e RSE TR


https://doi.org/10.12677/mos.2021.101014
http://creativecommons.org/licenses/by/4.0/
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SEIARAT SRIBFIGURAT SR P, I PGS GO RS S AR AR, SRR, W TR E
SRR, 2 A AR AR 1 R A T AR A R THER s SRR, SRR E A
FH o 58 i A T8 38 2 1 A 0 AL o B RELBE AE [11] R FH o b VR VE R & T SR K A AR E LA AR A R
(DA/EG-PCMs) . H H: R /1% ik A7 58 5 24 A1 A8 #4 L (LAJEG-PCMs) Fl F il /i ik 1 58 & B 4 A2 #4 )
(PAJEG-PCMs), KITEMZMK A7 58 (1) iy S AN 28 S5 M B, = Fh IR A S8 5 e BUAH AR PR AR IR FE SR AT,
M AVESE ST, #2885 T PAIEG-PCMs #ARE M. R IFE[12) LKA S (EG) k&, Al AR A AL,
FIH EG WA R AP, Hiles T IR A SRR S AR MR, 20 MR, EG M &2 BUsiz
1 10% 75 47 BEARIE A S A B g MR e I f MR RE . 3% B IS, A 42 [13] LAE & P18 (SCNa) AAHAE A KL,
KA SO, SR AR PR % S RO SR R K A SR A NapSO,-10H,0 SE TEAHAE AR . iR56
GERFH: RMEVEVER OP-10 (Wi 744 5%) N N\ BEA 3 Bk A 52 RS & Na,SO,4-10H,0 AHAE A1 4}
M2s G tE, RIEMEAI I E AR B S IR B ARTC R, SN2 & 1 77 (R T 28 e
TEAHAE MRS I R HON R BHE 215%. Ming Liu Z5[141K EHLER PCM TN Z LA BHE RS E () PCM,
R ILFLBRZE MR HB B TOS 3 hn, SR AR v] DLE—P s, 75 R SR A N P 8 70 B A

o3 1 N R SR F 2 BRI B BOR A A AR ADRL, i E 2R AE[151LAIE ke JE MmN 2R
JRe 4 SR 2 s il ey, IR AE e S B 10%~65% 3 EIR IR . LLIE-+ )\ B MR FEA R 208 N JERHE
FARLET L, 1 B B 5 B 10%~60% K1 SR DKL . DL A FAkS: B A AR AR5 B P 388 v 1T 48 Ko DIDRL A0
Rl 5 A AR AR BORE A A ) s T A B ) v S IR O KB S 2k e k.

SR =M FEA MR 3 HEERR(LA) &ALl RT85 Al RT50 SR B A WA R A
M=EEERED, FERAZ=FMHETMER &N, HFBEARERT R B8y S5
FEE IERE T TH I REIA , F G453 2RO 2 H) e = ANk ) 7 78 X

2. YRR EI A FIRE
2.1. YIEEIRE

AT 1 T 0 P 1 R, =808 30 AR ISR L4208 50 mm, AHARARHX I E A% 150 mm,
BEBAREAR Y 200 mm. Hrp A 1 OGN ERRHASARHX IR 2 B EE 1 mm, KB 42 mm ) SHW A, 5
SCHR[16]— 3.

Figure 1. Model 1 structure diagram
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Figure 2. Comparison of numerical simulation results and literature data
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HIEl 2 W%, BEFIRTOUN, Btz 3.97%. bl s, ASCRAGAYAERATEE, AT LUF H SN
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2.3.3. PN

1) MM R A E R, A RE AR S A AR s A

2) ARARRARIAVE BERT R 25 )5 A0 % 17 [R5

3) ANFEERVEFERL, % R Boussinesq i, ¥PEZHnk 1.

Table 1. Physical property parameter table

=1 MMsHER

B AHEER(LA) RT82 RT50
4% % (kg-m ) 867.55 950 880
AR (kg-m ) 856 770 760
R R Okg KT 2300 2000 2000
AR kg™ 173800 176000 168000
ARAR I FE (K) 317.37 350.15 318
SHEW-mK?Y 0.147 0.2 0.2
IR (kg-m™s7h) 0.00346 0.03499 0.005302
Pk 201K 0.00615 0.001 0.0006

3. NERZEMEIERST

3.1.RT82, RT50. LA #EZEHa0E B
ST RT82. RTS0. LA MHBIAE =158 & Hab iRl A2, 4 BT EOAR A b DX 0P34 5 P AT
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Figure 3. RT82, RT50, LA melting process
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PR 5E AR LI E] A 400 5. R, it K fE M 3.88 x 108, G, i KAE M 7.3 x 10°%, AR R TR T2 -
Wi 3 ATs, T LA APEME SN 317.15 K, 7E T, = 363.15 K [I44F FRlfb g, 78 750 s B8
BETH AR 363.15 K, FEHAGRRERTS, BRI SE. FEA IR AW, B AR AT e
[y 800s, KT RT50 {H/NT RT82. R, AfE N 6.08 x 108, G, f KfH N 7.28 x 10°, & T J2¥fi-
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Figure 4. Nu change of Phase change material heat storage process graph
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M1 4(b) T, RT50 F Nu A8k 5 RT82 M, 48 A =AM B, Tl RTS0 AR bk, HrppB
2 #77E Nu B HAREE EFHIX ). 32 1T RTS0 HOMA AR, 7EAR R1ELRE I 5 4 At R R e 308 5
RS 2 B Berh, REMBAR RTS0 A2 e i b B I B AR I, 58 B B (1) Jt e FE AR L LAt
PRI AR AR AR &

W A, Nu s RT82 A, W= ANMrEt. Jehss 2 frBtS RT50 MkHHIE/E7E L IHX
. [T LA PPRHE SR ARG, Bk, B Nu 55 2 B B ) B
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Figure 6. Liquid fraction of different heat storage methods
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Figure 7. Fitting results of liquid phase fraction of the internal heat storage method
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Figure 8. Fitting results of liquid fraction of external wall heat storage method
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Figure 9. Variation of liquid fraction fractions with different Stephen numbers
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Figure 10. Liquid phase fraction fitting with different Stephen numbers
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Figure 11. Liquid fraction of LA materials at different initial temperatures
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