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CFD Analysis of High Viscous Material in Filling Piston

LYU Shuai » ZHANG Yu-zhong

(Research Center of Food Equipment, Jiangnan University, Wuxi 214122, China)

Abstract: 3D geometric model of the flow in material inlet and outlet and three-way valve was established using
Pro/E according to the structure and parameters of the piston filling machine for high viscous materials. The
meshes of the model were fractionized by the preprocessor Gambit and then calculated in Fluent. The movement
between the filling valve and the piston, the flow rate and pressure of different position the spool, and the tur-
bulence intensity of high viscous materials were analyzed using CFD. The relationship among turbulence intensi-
ty, velocity, discharge coefficient, flow, and angel was obtained. The purpose was to provide reference for de-
sign and optimization of high viscosity material filling.
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Fig. 1 Schematic diagram of three-way

valve position during material in and out process
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Fig. 2 Geometric structure of the internal flow

channel of three-way valve after meshing

3 PEEBUHENERDT

3.1 ENHRZEREHDAT

£ Fluent P HTARBMHETE 8T Y
KNS EEE—ENME , Bt BMAERHTSKHE
YIRIBEI , LB E W BYE R A K RKAE N R ABFE
B IRBELNENSENDRSERBTEN , T
MIRBVASENBE D BN 23.5 Pa - s F 1. 06 X 10°
kg/m® , KBIBEN 1. 48 X10° kg/m*, FRIK/NA 3
mm, ¥5E 9 CFD BT E PN E, BSE6Y
KRBEN 1. 25 keg/m* ,BEIIAN 20 C, AROS
EARERSE, B9, XABREGEIRFTEL,
EATREZIEE 512 Navier-Stokes BY £ ~e it
B, TRAE k~e MmEL B Launder FJ Spalding
(1972)BRIEBEHY Y MEES 2N AL LREXRR
STBNEE2T D, mmohee ¢ WEBE K, ML

1‘51%75*5[“]/5

(pk)+ (pﬁu)——j[(#+”‘)9 }+G,+
G,,—pe—Y +S, (D
S+ 5 =5 () 75 |+
C, Z—(Gﬁcgéc;,,)—ckp %qtsk (2)

ANP.G NEIRERBE T oli2syimmnalgs
FEINGG, NBF DT EBmARoleeE; Y, AT LS

MK KBV BIRFE AR D ;C. ,C.. BRE 04,
o. DAIZRk Ne BVRMEBARE; S, A S. EBFE
NI 0 NRRBE (kg/m*); p NI ED(Pa)o XY
ﬁ‘ﬁuwﬂﬁfﬂﬂ‘iﬁtﬁhm%ﬁ'\ﬁ\/l/ﬁ’ﬁ, BB 83
HE TWARsAERAERNEBEM , XTEASEX
ENBENSBHHNER TP ERNER, B



2% T F

PACKAGING ENGINEERING Vol. 33 No. 15 2012-08

VAN

Ith, , 323 Jensen K] Friis BAN Stevenson FJ Chen BYGH
R, OURDONEEEV AR, RNELL R
NAGEETRNENETERSHNE B, h
MEBERE EIREN 1.0, REN 1.3, B C,,C,
DBNETEN 1. 44 F0 1. 92, EABEN CFD 8R4 Flu-
ent 6. 3 HITERM, BN FRED /NI HHATR,
NWFETMER Y NATENTELRZ,
N FELM

d — .
a(pm>+v * (p,,,’(),,,)zm <3>

R, 0, SREEIEE,m NAPEYHES
REER,

WInE:

J, - -
5, (onvn) + V (ouv,v,) =— Vp +

vl:#m<vva>:]+P7ng+F+ v : (Zakpk'vdr,kvdr,k)
k=1

4

AP n NIREGF AETD . NREWEKEE;
ar Nk BBVRIR D EL

6F8 SIMPLEC J5/A(RTDRERBE)INNIE.
HRENBRERLLDEN _NEDHTRTE
Mo £ Fluent P, INBVENNEE Y 10 ° , FTBERNRS
BHINAE 1 000 HIE AT

BB RED, LUSENGEIRE NRBIA D
WRFEMREOEN NEORDAR, RISFH
DEDIINEENARNSETI01 325 Pa), HMEEWN
RABRE, BEMBIRREEME, MR
BUMNFRERS , MATMAT LB RIK, HRPRE
BT Fluent BY/LIDMESR, DTN KED
PRELARBHNRENENE, M REEXEHRRE
EnmE,

E=BRNFBHXAIREDR, B FINBLR
_OAHTHRNES DN, EX=BRNE—T8
OSHRE8XA 0 XM RDRERIDIRS. Bz
BN EDBIFHA 0°,25°,50°,75°,90° A M B K
HITEMATTE, RE—TBHAARENENED
ORRNTERNE 3,

ME 3 GUEH, ERIHM 0°5&F] 50° 8320,
ZERSEHRENNE, MRERNY, BRe K D&
BREDDEPERSHRAENERUENERT /)N
BE BFTEMAER—F, ENSEMESKHT
N RERBIZ, ITERE, SRSEREOBX

nnnnnnnnnn

e 6 =90°

&3 [tz g B[Rl B I 9 3h 25 He g (Pa) AL 38 19 375 (m/ s)
Fig. 3 The dynamic pressure and velocity contours

at different positions
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Fig. 4 The velocity distribution of materials under different

angle between the valve and the discharge pipe
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Fig. 5 The turbulence intensity distribution of the materials

at different positions of flow channel
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Fig. 6 Tendency chart of min/max

turbulence intensity at different flow
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Fig. 7 The calculated flow coefficient under different flow at

different angles between the valve and discharge pipe
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