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Abstract With the development of aerospace technology, the intelligence level of spacecraft is increas-
ing day by day. The increasing demand for chip computing power leads to a significant increase in its
heat flux density, and the life and reliability of related electronic devices are facing severe heat dissipa-
tion challenges. The combination of microchannel heat dissipation technology and high thermal conduc-
tivity diamond/copper composites provides an effective way to solve the heat dissipation challenges of
spacecraft. In view of the poor machinability of diamond/copper composites, a split diamond/copper

composite microchannel heat dissipation system is designed in this paper and compared with a pure cop-

* ERE SR ITRITE (2022 YFF0503502), #8 MR R HLE 5 8 SEi = FFRORUE (GXNGJISKL-2022-02) il
VG2 3850 R 2ETT RN SCRETHRI B S W) 95 By
2024-12-13 W EJ5RH, 2025-02-28 YEME E R

©The Author(s) 2025. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


32142.14.cjss.2024-0184
32142.14.cjss.2024-0184
https://doi.org/10.11728/cjss2025.06.2024-0184
https://doi.org/10.11728/cjss2025.06.2024-0184
https://doi.org/10.11728/cjss2025.06.2024-0184

B S R K ARG 4R AR A ET R

per microchannel system. The heat transfer characteristics of the two microchannel systems at different
flow rates (0.3, 0.5, 0.7 m-s ') and rib heights (1, 1.5, 2 mm) were investigated using HFE-7100 as the
heat transfer medium. When the flow rate is 0.7 m-sfl, the chip surface temperatures of diamond/copper
microchannels at the critical power are lower than those of pure copper microchannels by 12°C, 19°C,
and 19.6°C, respectively, with the increase of rib height. The heat transfer coefficients were maximally
enhanced by 27.8%, 30.1%, and 28.1% at the three rib heights, respectively, showing the heat dissipa-
tion advantages of the diamond/copper composite microchannels. The better heat transfer performance
of the diamond/copper composite microchannel system is mainly due to its higher thermal conductivity
and surface roughness. The pressure drop between the inlet and outlet of the two microchannel systems
is basically the same in the single-phase flow section, and the difference gradually becomes apparent
when entering nucleate boiling. At critical power, the pressure drop of the diamond/copper microchan-
nel system is slightly higher than that of the pure copper microchannel system, with a maximum in-

crease of 11.8%. The reason for the higher pressure drop in the diamond/copper microchannel system is
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that the turbulence level of the working fluid is higher in the diamond/copper microchannel system.
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*2 ZWRERAVMRNEIZYH
Table 2 Main physical properties of
experimental materials
$FR LY TN LY/NeED
HFE-7100 Wi/ 61
HE/ (kgm ) 1520
A /(T ke K ) 1183
BHEFE /(mm®s ) 0.38
SR /4 PR/ (Wm K ) 700
B/ (kgm *) 5850
s /(T kg VKT 434.5
T AR Ral.6
4] WER/(Wm K ) 400
HE/ (kgm ) 8960
/(T kg KT 390
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