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Fig.1 Geometrical model
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Tab.1 Comparison of numerical results on heat transfer and pressure drop of tube bundles

with )Xykayckac’s experimental correlation under different impact angles

53 L B | LR
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5 000 45 641.93 675.94 -5.03 97.43 88.99 9.49
75 910.47 1 003.34 ~9.26 107.85 109.73 -1.71
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20 000 45 7 862.44 8 435.68 -6.79 226.53 203.74 11.18
75 11 091.11 12 521.71 -11.42 249.96 251.28 -0.53
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different impact angles with the same Re number
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Fig.4 Velocity vector of middle section in

the axial direction of tubes
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The Analysis of In — mold Dynamics about the Microfluidic Chips
Based on Ansys/Is - Dyna

JIANG Bing — yan,CHEN Wen, YUAN Li,LI Dai - bing

(Key Laboratory of Modern Complex Equipment Design and Extreme Manufacturing Ministry of Education, Central South Univer-
sity , Changsha 410083 ,China)

Abstract. With the finite elements model based on system dynamical theory and with the help of ANSYS/LS
- DYNA, the research simulates the in — mold dynamics for microfluidic chips. Based on the results of the
simulation, the research shows that;the maximum Von mises stress is below the materials summit limits; the
key points displacements have certain impact on the alignment precision of the mold cavities. The research
provides the theory for the in — mold assemble( IMA) technology.

Key words: in — mold assemble ;mold cavities alignment; ANSYS/LS —~ DYNA ;mold life

(L8271 ®) [8] #FLWFHAA BMBMBANWTHERIM] . T
[7] Fluent Inc. Fluent User’ s Guide[ M]. Fluent Inc, EX, BHR, §EX .8 LR B2HEH,
2003 1986 292 -330.

Influence of Flowing Impact Angle Heat Transfer in Fluid Flowing Across Tube Bundles

DONG Qi ~wu, WANG Ye, LIU Min - shan

( Thermal Energy Engineering Research Center,Zhengzhou University ,Zhengzhou 450002, China)

Abstract: Three — dimentional numerical simulation on heat transfer in fluid flowing across tube bundles is
carried out by using the computational fluid dynamics software FLUENT , while the totle tube bundles are 87 in
tubes staggered arrangement with the specific flowing impact angles of 45°, 60°, 75°and 90°. The longitudinal
and transverse tube pitch is 9. 5mm and 11 mm, respectively . The numerical simulation results of the average
heat transfer Nusselt number and the pressure drop from the inlet to outlet of models are investigated and com-
pared with )Kykayckac’s experimental correlation. With the Reynolds numbers from 5 000 to 20 000 in this
paper, the fitting formula of the average heat transfer Nusselt number is given for different impact angles. The
local heat transfer character in the circumferential direction along tube walls is also analyzed in detail. It
showed that, the turbulent boundary layer separates from tube walls when the circumferential angle is about
105°, when the heat transfer coefficient is the lowest; the average heat transfer Nusselt number and pressure
drop become bigger as the flowing impact angles increase. The comprehensive heat transfer performance is
much better when the flowing impact angle is 45°.

Key words: flowing impact angle ;flow across tube bundle ;local heat transfer; numerical simulation



