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Effect of structure on heat transfer performance in

double-layered microchannel heat sinks

ZHAI Yuling, ZHONG Guijian, LI Zhouhang

(Key Laboratory (MOST) of Clean Utilizationin Complex Non-ferrous Metal Resources.,
Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: A double-layered microchannel heat sink with difference structure in each lay-
er (B) was designed, and compared with structure A (the same complex structure in each
layer) to reduce pressure drop and main good heat transfer performance. The effects of par-
allel flow, counter flow and different structures (PA, PB, CA, CB) on heat transfer per-
formance were studied numerically. Moreover, the effect of synergy relationship between
flow field and temperature field on heat transfer was analyzed by field synergy principle. The
results showed that the average bottom temperature of parallel flow PA and PB was lower
than that of counter flow CA and CB when Reynolds number ranged from 0 to 140. Howev-
er, the average bottom temperature from low to high followed by PB, CB, PA and CA
(when Reynolds number ranged from 140 to 250). From it, structure PB was adopted if

there were high requirements for bottom temperature of microelectronics chips. From the
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view point of comprehensive heat transfer performance, the heat transfer performance and

synergy angle of PB was better and smaller than others, indicating that it could improve the

synergy relationship between flow field and temperature field obviously.
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field synergy principle; comprenensive heat transfer performance
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(rectangle double-layered microchannel heat sink)
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