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Study on the Influence of Geometric Parameters of Longitudinal Vortex
Generators on the Flow and Heat Transfer Characteristics of Microchannel

JIA Long ZHANG Jian-fei
( Key Laboratory of Thermo—Fluid Science and Engineering of MOE School of Energy and Power
Engineering Xi“an Jiaotong University Xi‘an China Post Code: 710049)

Abstract: In order to enhance the flow and heat transfer characteristics of microchannels the numerical
investigation of the microchannels combined with LVGs ( longitudinal vortex generators LVGs) has been
carried out. The influence of the parameters of the LVGs including the length and transverse space of the
LVGs has been discussed under the different Reynolds number. The results show that for the inlet velocity
ranging from 0.5 m/s to 2 m/s the increase of Reynolds number increases the heat transfer of the micro—
channel and decreases the friction factor and overall factor. The influence of the length of the LVGs on the
heat transfer enhancement of the microchannel is unapparent. The flow resistance characteristic of the mi—
crochannel increases with the length of the LVGs while the influence of the transverse space of the LVGs
is unapparent. The heat transfer characteristic of the microchannel increases with the increase of the trans—
verse space of the LVGs. With the scope of this paper the overall factor varies from 0.94 to 1. 21 for the 1
ranging from 0.30 mm to 0. 40 mm. The overall factor varies from 0. 88 to 1. 17 for the s ranging from 0. 1
mm to 0.5 mm. Comparing the overall performance factor it can be seen that the short length ( 0.3 mm)

and large transverse space (0.5 mm) of the LVGs are beneficial to enhance the overall performance of

the microchannel. The LVGs shows better overall heat transfer performance under the low Reynolds num—
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Fig. 1 Physical model of LVGs enhanced microchannel

and LVGs geometric parameters
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Tab. 1 Combinations of the

geometric parameters

Tab.2 Variables in different equations

LVGs LVGs LVGs LVGs
[/mm b/mm s/mm x/mm
1 0.30 0.05 0.3 3.6
2 0.35 0.05 0.3 3.6
3 0.40 0.05 0.3 3.6
4 0.40 0.05 0.1 3.6
5 0.40 0.05 0.5 3.6
2 o
2

Fig. 2 Computational model
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Tab. 4 Grid independency
/10 Nu 1% /Pa 1%

1 000 6.10 17.4 71 404.9 3.5
1 490 7.57 2.5 73 287.75 0.97
1 940 7.40 0.16 73 697. 14 0.42
3100 7.39 0 74 005.5 0
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Fig. 12 Temperature distribution with different LVGs
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