%48 K % 4 M A Tk K FF IR Ca KM F R Vol. 48 No. 4
2025 # 4 )E] JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE) Apr. 2025

DOI:10. 3969/j. issn. 1003-5060. 2025. 04. 004

e A 9 A i A R A P 2 2 P TR B 5 A% S

AEE, B &

CHIETE R RS2 TR B Z A E 230009)

8 O CEBOTT UEE RS SRR B B E R Fes O GHKAURIE T0AH 25 134 5E 28 22 77 1 (micro-
encapsulated phase change material slurry, MPCS) J1 BG4 i 3 525, 40 ) DSV 18 s e L BB 32 B 2 %% %
AR AR B I TE AR SE 4 Dy TRSY MPCS TERGETE (1 i 2 5 1 R . SR 45 2R 35 B . MPCS 1
TR P 14 oA T S B I 4G O, HLWT N i T R B K 5 2 L Fes O -MPCS e ffU i 1 H 14 e
HTREZN, WA, MRS AT RESE A F THE Re B/ 7 A it i s MPCS BYXH i A R8s T 58 1
7K s ELFE Re N J5t88 43 500 14 T35 K, 508 T8 1) A TR 82 B IR, 32 300 AL B A A9 ¥ 20 RICR s A ) B £ 43 B0
Fe; O,-MPCS FA7 T & (0 T AR B8 A& PP BE T 5 7EAIR Re "N BRI %% B2 A R 544 7E Re 80
IR i AR B A PCR T A

KRR AR IURERE 5 K IRAL 5 TROETE 5 1L 84 T sl ek

HE %S TK124 ERAREAD : A X EH S :1003-5060(2025)04-0455-07

Experiments on flow and heat transfer of nano-enhanced micro-encapsulated
phase change material slurry in microchannel

ZHU Huaxing, YANG Lei
(School of Automobile and Traffic Engineering. Hefei University of Technology, Hefei 230009, China)

Abstract: In this paper, a microchannel flow and heat transfer platform was designed to carry out cir-
culation flow experiments on customized Fe; ), nanoparticle enhanced micro-encapsulated phase
change material slurry(Fe;O,-MPCS). The flow and heat transfer characteristics of MPCS in micro-
channel were experimentally researched from four aspects: pressure drop, friction resistance coeffi-
cient, convective heat transfer coefficient and microchannel plate temperature. The results show that
the pressure drop of MPCS in microchannel increases with the increase of mass fraction, which is sig-
nificantly higher than that of deionized water. In contrast, the pressure drop of Fe;O,-MPCS in mi-
crochannel has no obvious change. In addition, microscale flow may be more conducive to the emer-
gence of turbulence with smaller Re. It is shown that the convective heat transfer coefficient of MPCS
is higher than that of deionized water, and increases with the increase of Re and mass fraction, The
microchannel plate temperature is correspondingly lower, indicating better cooling effect. Fe;O,-
MPCS with the same mass fraction has a higher convective heat transfer coefficient and better heat
transfer performance. The experimental results also indicate the influence of heat flux density on heat
transfer performance. When Re is low, lower heat flux density is more conducive to heat transfer;
when Re is high, higher heat flux density is better for heat transfer.
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