ol ol ke EsE i CASRBARRD) (Fh3E30) Vol. 61 No. 6
20224 11 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2022

DOI:10. 13471/j. cnki. acta. snus. 2022B013

AALPRER A AR AR TE SR AT
53 Va1t

FE, RE, TH, 2HF
P RFMHEAFEE TSR, R M 510275

B E: RHSFhHERI T, SHEA: MgO AR Uk NaCUE R AR AR IEAT AL ST . 38 3 ot A R 24
TR LGV | RO B AT AR, BIFSE T AR B A LI . DFRARR] . AEB 2 MgO 9K kL
Ji, NaCUGEER AR TR I TR LI —E IR g . [, XA R B s AT, K.
NaCUFERAEAT B A2 0 MgO Mok e AR RETE OB %A P IR 2, SO0 RIGE L E RSB M EZ RN 2 —,
KEIR: BTl i AUk ISR, I R

FEISES: 0647; 0645  XEFFRE: A XEHS: 2097 -0137 (2022) 06 -0129 ~07

Molecular dynamics simulations of thermophysical properties
enhancement of chloride molten salt based nanofluid
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School of Materials Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China

Abstract: In this study, molecular dynamics (MD) simulations were performed to simulate NaCl-MgO
based nanofluid at microscopic level. We have studied the thermophysical properties of NaCl-MgO
based nanofluid and the enhancement mechanisms of thermal properties via thermal conductivity,
specific heat capacity, number density distribution and coordination number calculations. Simulation
results indicates that the thermal conductivity and specific heat capacity of the NaCl-MgO based
nanofluid are improved after adding MgO nanoparticles to NaCl molten salt. Based on the analysis of
microscopic structures at the NaCl-MgO solid-liquid interface, we found that NaCl molten salt can
form ordered adsorption layers at the surface of MgO nanoparticles, and this is directly related to the
enhancement of thermophysical properties of nanofluids.
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Fig. 1 Configurations of the simulation systems
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Fig. 2 Specific heat capacity of NaCl molten salt and

NaCl molten salt based nanofluid
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Fig.3 Thermal conductivity of NaCl molten salt and

NaCl molten salt based nanofluid

FYK IR AR R 1. 25 nm AR ZR, AT 3SR Y
B40.5221 Wm' K",
2.3 MABHERNETHZES R

HISCHTHAZE R B . B4 MgO 9K ki)
NaCUE ER QUK AR ) P R R LA 15 8] T —
SEMRBE AT o BN B 9 A PRI SR HLIL A T 507
2R A T AR [T Y 5 T O B 2 O A 9 N K AR A A
P RE 1 5 ) AT, T T R B2 A B9 RT3 a4y
BT 4K UKL ) Bl A D 5508 B R b AT 2, B4,
A3 M NaC Utz £k HAS [R] J5 - 9 550% 1 Bl Mg O 49 K it
G AT S o A 1 3 W TR €25 % 2 ol P SR N
BRI, M T — R, SRS R PR
B 10T 2 T E E A 15 nm Y, FF SR
Bl X —1fE E (WA 4l NaCLIE 3 19 P50
2y 1. 46 glem’, 5 IR (E AR LW /N P, X 3R
B G KR NaClJg £h T2 3 %) 5% Wi il 5 [P 5
R BT T SR R 5

WAk, B2 AR 24 MgO 448 K ik () 45 45 45
LT B Y BOREAR S 0.5 ~ 1.5 nm I,
Na Ji 7 U 1 s 1 Bl 35 > A2 1 398 O T 38 il /)~ o
MgO 4A K kL 2% 11 W B )22 A AN 55 1 98 ] %) 4R A
FHE VARG, i EL A2 40 K I IR 15 B0 5 il B i
A9 2 8 8 0 SRR o 3 R PR Ay IR IR AR B R
AT LA 5 6 J22 ) 61 1) J - B0 I R, iR T 4
R T HES A T AR B R LAk S s 1, Rk
POFORGHR S Y TGN R UKL 5 s kT ) [ VRO
HAEHW SRR s s A0, Ko Tk F
HEMEMNZY), KRRTFERBELZMWRER,
AT BT AR A 3R

YRR R, H R RN X ek



% 6 1 e, A5 FUARIE RO KRR I PR AL B 2T B 1 2R 133
(a) NaJfi T (b) CURT
35 35
kA% /|
30t 30F |— 050
—0.75
25} 77| A "
— — — 1.50
g 20p £ 20t \
£ / <.=
< 1s5b < st / .
5 W 5 i
8 o10F % 10 /
5k ’)\/ 5k
L) .

0.0 0.50 1.0 1.5 2.0 2.5 3.0
H 58 /nm

0.0 0.50 1.0 1.5 2.0 2.5 3.0
58 /nm

B4 AR A 2 7 380 A i 2k

Fig. 4 Number density distribution curve of nanoparticle systems
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