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Simulation and optimization of spray in eggs cleaning system
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Abstracts: The spray of eggs cleaning system was simulated and opti-
mized, which was widely used in enterprises and chicken farms. The
researcher tried to save water and met the command of cleaning.
Firstly, the geometry parts were meshed in quadrilateral meshes in
ICEM, and mesh encryption was adopted in some special areas, such
as the internal wall near the nozzle exit and the axis out of the noz-
zle. Secondly, the good quality meshes were imported in Fluent, and
Finite Volume Method was taken to solve the turbulence problem in
steady state. Meanwhile. the VOF and TAB model were also consid-
ered in computation. Thirdly, the result of simulation reflected the
relationship between velocity and radius of spray well, and this rela-
tionship helped controlling the spacing among nozzles. Finally.
through analyzing, a more reasonable structure could be derived.
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Structure of eggs cleaning system
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Figure 2 Geometry construction of sprayer
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Figure 3 Quadrangular meshes of computational domain
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Figure 4 Mesh encryption of local computational domain
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Figure 5 The results of spraying for different flow rate
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Figure 6 Distribution of static pressure along axis
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Figure 7 Spray dimensions diagram
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Figure 8 Test flow chart
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Table 1 Test results

KFLFE/ (mm « s—1) 55 i A%/ mm

12 16
54 20
90 26
150 32

6 ik

A Fluent X 8 78 1% 1 A 58 WK i F 247848 R
VOF K2 e W48 28 < — 7K 19 9 R 3 3l O R ST AR HE —e A
T FEARTE W B B L A TAB 2540 B 20 M7 T B Ok .
WA E] T 15 mm/s 1 150 mm/s H) 46 i 2 4% 1F T A4 41
G54 TR A A5 R 2 1 W 1) e 0 T

5 % UK
L BB, BTME . XIS, XGPSR D] IR R I R i R R
SO A R ST L. B b A R R I 2 4, 2012, 3(5):

475~480.

2 H@U. wiEEIML deat: FUBR T 1 ARAE . 2005 116~156.

3 WE, Wi s, BT VOF BB S ul K J) 48 18 08T AH i B0
BT, P E AR R KR, 2012(12); 124~126, 130.

4 Brackbill J] U, Kothe D B, Zemach C. A continuum method for

modeling surface tension[ J ]. Computational Physics, 1992, 100

(2): 335~354

BT R RAR I IM]. R A R R WL L 2004

35~56.

6 A, FHk. SR S ERE R A B ORI R A B A LT .
B 5P, 2013, 29(3): 169~172, 186.

T AR, ZEBOB. AR AR B BORL 3h 1A LT ] B RS
LA, 2006, 22(5): 74~76, 92.

8 B, FLAEZE, Xk, SLD M RER N A vk B s B g L], 14
Z=fi), 2011, 32(4): 597~604.

9 FEEH, i SFEIMI dbat. BAE L, 2005 23~26.

o

103



