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Abstract; Based on the phenomenon that the change of flow state
caused by the wall roughness, in order to research the effect of micro
structure on the surface of the inner wall of the high pressure homog-
enization cavity in the high pressure homogenizer to homogenization
performance, the groove micro structure is structured on the inner of
smooth homogenization cavity, and a computer fluid dynamics
(CFD) technique is used to model the two-phase flow in a high pres-
sure homogenizer. This paper will study the high pressure homogeni-
zation cavity in the APV-high pressure homogenizer, the oil-water e-
mulsion as the homogeneous materials, the smooth homogeneous
cavity and the rectangular section groove homogeneous cavity and the
triangular section groove homogeneous cavity are simulated and cal-
culated respectively, and the results are compared. The results show
that the homogeneous cavity with groove which has a smaller particle

size than the smooth homogeneous cavity after homogenization, the
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rectangular section groove homogeneous cavity has a smaller particle
size than the triangular section groove homogeneous cavity after
homogenization, at the same time the particle size distribution is
more uniform, improved the homogeneous performance. The results
of computer simulation to the results trend obtained by the
theoretical analysis of the turbulent near-wall region shows very good
agreement.

Keywords: homogeneous cavity; the near -wall region of turbulent;

micro structure of wall surface; fluid dynamics
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Figure 1 Shear stress and turbulent dissipation rate in

the flow channel
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Homogeneous cavity structure and groove

Figure 2

larger image

5T CED T35 1] o Rk 1 A5 280 30 s o k-e U5 R BETY
ZAR BRI A DPM AT gl K PR A B T
¥ [ J7 9 40 MPa. FL bl i AR A1 2 8Ok 1026, L CFD
TR RESHEILE L,

WA IT A T3 52 UG 43 A X B P i R R Y
AR S B R AR A AT
3 PiEEiR S0
3.1 EEZHE

AT B 58 U 1 3 B 2 &1 DL 1L 3 Ca) 14 5 s ) ol e

KAH B BLAE A e 4k, H 33 B2 43 A WL 3(b) . J#ad Surface In-
tegrals THEL I 3 Bl 4 BT P A B R B L3R 2, T LB R
3 Tl 2[5 Js PN 1 o R BB AR AL K

49 J5 i R AL 11 B LG B/ TE B B B P AR AR W)
i 1f Surface Integralsit 2 HY Jias BE kb 19 - 25 8 BE (5 W 2,

(a) HERK

(b) Pesk ﬁi‘ o8 A P
B3 ®ESHAA
Figure 3

Velocity distribution
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Table 2 Calculation results of three homogeneous cavities
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Figure 4 Turbulent dissipation rate distribution
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