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Fig.1 Chaotic advection channel with dimension
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Fig.2 Regular straight channel with dimension
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Fig.3 Streamlines in two channels
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Fig.4 Velocity magnitude distribution in two channels
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Fig.5 Nu number versus Reynolds number
in two channels

FEH AR 300 B RO U0 0 RO A9
0 34 ) 4 4 A A A 6 S B 3 A0 A R
YA an P8 6 Bt , T8 N JE WA S0 Hy O o B N i
i P BB A h T B N A e
T 32 910 L 6 °F if 9 50 i SE AR /D, B8 6 (b) LG K
FEW RPN ROERE I 6(a) ETFZ—,

¥
o) (a) MMM
0.00s f e
®» sk
0005 | e S s e
TN ettt
L0015 -001 -0005 0 0005 001 0015
¥m
(b) - FLHLIH

E6 Re=300 ME#MAEHOBEHELESHF
Fig.6 Analysis of field synergy on outlet cross sections
in two channels for Re =300
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Fig.7 Inr and synergy angle versus Reynolds
number in two channels
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Analysis of Field Synergy on Heat Transfer Enhancement in Chaotic Advection

WANG Yong-qing, DONG Qi-wu, LIU Min-shan, WANG Dan

( Key Laboratory of Process Heat Transfer and Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450002, Chi-

na)

Abstract; Based on the numerical results of fluid flow and heat transfer in a chaotic advection channel by a-
dopting periodic model, heat transfer enhancement in chaotic advection is analysed by using the field synergy
principle. The synergy between velocity and temperature fields on the cross section in the duct was analyzed,
and the relationship in the chaotic duct between the Nusselt number and the average vector product of velocity
and temperature gradient, and average synergy angle in different Reynolds numbers were studied, which were
compared with that in the regular straight channel. It is found that the chaotic channel resulted in the different
distribution of velocity field, which changed temperature fields. The synergy of velocity and temperature fields
is improved, which enhances heat transfer in chaotic channel. The Nusselt number changes monotonously with
the vector product of velocity and temperature gradient, and the fundamental mechanism of heat transfer en-
hancement in chaotic advection is the improvement of synergy between velocity and temperature fields.

Key words: chaotic advection; field synergy principle; heat transfer enhancement; laminar flow.



