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The homogenizer is extensively used to emulsify, disperse the products in various industrial
fields including : food, chemical, pharmaceutical and biotechnology. The homogenizer basically
consists of a high-pressure plunger pump usually with triple plungers to minimize pressure fluctua-
tions and a homogenizing valve with a narrow gap. However, the flow within the homogenizing
valve is not clarified theoretically. If the flow pattern within the homogenizing valve could be solved,
a more efficient and stabilized emulsification could be carried out. In this paper, the influence of shape
modification of the homogenizing valve was investigated in the emulsification effect. The experi-
ments using a small homogenizer are conducted. We studied the influence of the flow pattern
(velocity distributions, pressure distributions, shear stress) on the drop size distribution obtained in
the experiment, and investigated the relation between the average value of wall shear stress and the
emulsification effect in the homogenizing valve. The flow patterns were investigated using a
Computational Fluid Dynamic model of the flow in the homogenizing valve. The purpose of this
paper is to clarify the effects of differences in the shapes of valves on the results of emulsification.

Key Words: Shear Flow, Internal Flow, Liquid Droplet, Numerical Simulation, Fluid Machinery,

Homogenizer

1. &

i< 6 ERAMBEIFADOIALER L UTER
g REEREOOIFERAINTE . ZDED
CHMAZER L L TEES, BEERXL w7 00085H
20, EHRAREE, ZEL A LB LD
BLwasECHHEESRTY 3,

U2 L, Walstra i, EARFETIIX, & AR -
B » Fr E7 —va yAREERE RIS, Ak
T AEEENHVLONSINSE2T Y I HTT
ZZLRIEERELLEBRTWEY, JEFED CFD
DFEIW & b 72wy, Stevenson-Chen X, FH ® CFD
I—RFEHAVT, EHRKREY F 4 F— DAL TH
LZEE VT EERIEB T 70— NF - DETY >
TEBIZS>TWBE® Fi Floury i & - T,
Stansted Fluid Power ftOEHHENNL 7O 7 0 —
RY— PRI NT VB, ZDXSyE LT

il

* EfEZA 20094 F 22 H.

ER, BRFRERAREMEIEEEI (@ 770-8506 1
BT =BT 2-1).

2 EE, ERERERY AT 7 /%4 > AWFIEER.

* BER, HEBERERERARHERIEHE.

E-mail : t-sumitomo @izumifood.shi.co.jp

OB DOV THIRSN T B, BHIZTEHOE
WTHET SN TEY, BROBOWIEZODLTRIFEAL
BEEhTBeT, KA LTHsPIZERTHLRY
b5,

BB ST DN TEENZFER /NS L, SV TR
O~ - 7 - B2 FERIC L VAIET 2 2 & 3R
HThs, #27T, Floury o OFFFE® & Nakayama
DZEF~A 70 XA —F BT 3HEOEROPI,
Phipps DEEREY FA V- L 2ALBECBIT S
HEEOWRS, MEOFER ANV icHET 2H5%® %
SF, A CREBRRAD VA1 Vv XEH 5 IR
HADBBEPROBR TH % £ LIEHERD o VT
FE2EH Lz, SS5REE/ IV TROES « F#E &
VARG OREBEEZ 2, 22T, 2hso it
BRER L ZRTTHEATROBES S 2 v —3 3 ViR %
HBME 3 5. RICEH & IRE L 125 ERBRONEHR
B EBRTH LN FAMBOBEFEOBRIZOWTHKR
L7,

BRI, "VITBRO—FE2EEL, Bk
DEVIC L ZHMMFA~NOBRE OV THS»IZL
Tz, F7z, YA OFHE I & D A LBOBTHE
BPHBL, ORFMEIC L 2BHENEEH L7,

—105—

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

2200 FEARFESF 4 F—Ii2 BT 5 WEFRN L AR OWSE

2.

il

g =

d I HALUBBOWETEE m
do : AL DIEREE m
dyerore - AALIIBRTOWR A P 7 FE m
e * AACMBROWERE A Y7 VF m
DV TEBHOLSA V87 Y T2 TO
BRI 3) m
Fs {BEHTOYART N
RN TENNTy— bOBREES3) m
L BEHTHR S (K3) m
PIE} Pa
P, BERESOEEAME v KB AESH Pa
Po i V7 %R 2BOEHEL Pa
Q:HmE mds
Re:vA4 /7 VA
v HE m/s
vy | IREEBOFEAE v BT AFE m/s
x DEhAAEE m
y PEFHEEE m
Ve - BIERKEBED 2B m
SNV TIEE m
y . FEERS N/m
© I KiE Paes
o EE kg/m?
Tw . BEAEIE AWIGST Pa
Tave - BE[AI Y AMAIGTI DOFHHE Pa
& AORERE
0: /907 A0
1: BREEATE AT
2 . BRESETER O

3. RBREESIURE

REVFIA V- Lo TAE I NI BEREE S
VY R W EDENN T AETEINDS, B
XIE ANV T OIEF /NS 2B EER LR, A >
N7 MY Y TRERLURRETNRE S NS, 20N
NTREBDOTEAM, B2 vy E7—varikEo
TER I & D RS S L CHAARRBE S 5,

EREEB I UV TOMBREZZZNREAI, 2
WZRg,

EERTERE, E—SERBERET 2201 v —
O E OHz CHET L, RNV 7 ADD
FES P BRIEDEICE S LSRN FZET I
LTV R TR LEE T 5. FTE QRS CHE

= flowmeter
plunger pump F:\ pressure meter

Valve parts
v, handle
| aandle

elelele)

Fig.1 Schematic view of homogenizer

Fig.2 Schematic view of the homogenizing valve
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Fig.6 Pressure distribution
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Fig. 7 Velocity distribution on the y-axis
(D=1mm, L=1mm, =80 MPa)
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Fig.8 Velocity distributions in the valve gap
(D=1mm, L=1mm, Po=80 MPa)
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Fig. 10 Relation between wall shear stress and parallel
gap part length (P=80 MPa)
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