538 o B o X @ K F F R Vol.53 No.5
2019 4E 5 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY May 2019

DOI. 10.7652/xjtuxb201905014

Sierpinski & /BR/K D HEERFTERES
B se b A 3%

:J:Zlfz.‘l.z , EEH;EI ﬁk‘_’/\l ,2 ﬁﬁ%l
(L VG ss il R b2 TREHEAR2EBE, 710049, V94; 2. VG438l R BPMIFIEBE, 215123, YLIRHHRHD

WE: AdSHRARBAABEALRAG T CHWAKGER Y S AHFE, X HNET EAZH
Sierpinski ¥ & 5 B4 LG FHRAR XA EBA AT, SF@E T FIIN T A0 £ oA FE/ K
SWEBGSH A FHE, EREAN  AELHERETRG SN R KELRZ AR, FFEARALAY
SIGHAE, FILT M4 A RABAL B TS A s 25 A8 ZAR L 09 Bk & Lo A8 TF 45 LR AR &
R ASF BN EZNRKRRG LA P RRNRRGE a3 TR, REEF O
— B R IR R KA #E]ktﬁ"faz Bk & M & &, Sierpinski 3% /%K X 45 H R A @ R ALRE
B R A AR R AR AL RS B IR R L AR B P I R AR 0 0E R F B, W BT A ML R] AR 6 R A B A
FH ety E, #ﬁﬁ%i)u’mbg—.lﬂ’\jﬁ Hﬁu*ﬁhﬂ*@&”ﬁ%};’{é}#ﬁéﬁﬁj Bl —% ., Ak, LA Sierpinski
SRR F/RARAAAREABE TR ST HERAERE,

KR > WEE:F/RAK AL H; ,&mﬁ’:}]’%‘

HESES. TKI24 XEGFEL: A XEHS: 0253-987X(2019)05-0100-09

Study on the Bubble Distribution and Heat Transfer Enhancement on
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Abstract: The heat dissipation of chip, which releases much more heat from its center than from
the marginal area, shows a typical non-uniform distribution feature. Based on this, a non-uniform
wetting copper surface with fractal features of three-order Sierpinski carpet was designed, and
then the dynamic behaviors of the bubble on the surface with typical hydrophobic/hydrophilic
fractal pattern were observed experimentally. The results showed that small bubbles would first
nucleate and grow at the preset high-order hydrophobic points, and their distribution presented
typical fractal feature, which indicates that the controllable distribution of the initial bubble
nucleation sites is achieved. Subsequently, the neighboring bubbles at the hydrophobic points
began to merge with each other after overcoming the energy barrier. Directional migration of
small bubbles from the high-order hydrophobic region to central low-order region could also be
observed simultaneously. A large bubble was finally formed in the central first-order hydrophobic

region after bubbles coalescence. Compared with smooth and hydrophobic point array surfaces,
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the fractal non-uniform wetting surface can reduce the onset boiling temperature effectively, and

increase the critical heat flux density of boiling heat transfer. More importantly, the nucleation

sites of the bubbles and their moving and merging processes on the fractal pattern surface can be

designed and planned in advance, so the distribution of the bubbles can keep consistent with the

heat flux on heating surface. Therefore, this non-uniform wetting surface with Sierpinski fractal

pattern can further improve the boiling heat transfer performance.

Keywords: fractal pattern; hydrophobic/hydrophilic; bubble distribution; pool boiling
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