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ABSTRACT : Textile printing prints around twenty billion linear meters of textile each year. Rotary
and flat bed screen printing requires pre and post treatments, leading to the loss of dyes and the
environmental problems due to effluents. Digital ink jet printing can offer a solution to the existing
problems, especially the environmental problems, in addition to its flexibility.
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Pigments are used asa dispersion inks in the digital inkjet textile printing, Molecular dynamic
simulation like Stokesian dynamic simulation was employed to simulate the behavior of pigments and

velocity distribution under the pressure driven flow in the printer nozzle. The simulation shows that the

particle distribution in the flow are uniform if particle volume fraction is low, the ratio of nozzle and

particle diameter is large, and the dimensionless average suspension velocity is low.

.M =

Hpgae 3 A4AHez A 23000 kn’E
Ad3he vl 2 AFelufl] A AH G849
W%oldol ZHW FA Hfat bed) A FFoll
o8] F8xjn Ak 19603 chel Storkoll 23] ZEH
g 238 F40] EYUE olF R4y 7ee A
o] Wt g ok wieM oMFE Z fARIY of
3 =AY vi2Ag AFol dn, o] HFHo] ¥
Az 2 ARALE Bag i Yo AFE
we] PAAY 2R EFE Ao} e By
o FAFHeg UFgt ZEY J47ie Bd I
Zol= 19893 4500 mlEjoll A 19943 35009 EHlZ 7+
2o, Aoz Pistn e FAGH 2
Hel Q717 o o) 713 AAEE 2R RI}=
Axo] F2dn e Folck d MAFe= d#
AHF AN FAPse HT BFEL A 8%l 2
Bdm glen, B3 £HA9L H+% 2 A, FAA
& A £4, 459 A, 23 d(screen) FA Fo
o). o] AR 2 BAle BE U4 A HEH
E Aoy, o FAFEY Fev 71& Zeny
FAG A FF FAHLE wPse el
(12).

FBE AHEEY HH9aE FYss 7IE 2
geid #Had O 49 B4 did A= 3
FHa FAQel Friz dade, = AYAY A
Age) Bositt 7)1&E T A dvryor A
A4 F 4" 3R Aol ¥y, o] AP
A AHEE FE9 0%FETE AydT @4 &45
A Ak Mt @89 HIEHQY Aol BA
ARro] opzt 2 BAske A2y 2A

CLEAN TECHNOLOGY Vol.7 No.3

H4& Zx gAch24].

ojs} Zg J|E KGN TRE GHE(NRY
o] 34 249, 87 24, &1l ¥ &5 T} AL,
we Ax R g, @4 viX(batch)yrith Aol ¥
AR F)el HBE A% PA2E JIAAE =Y
718E AREY Tigedd &3 71E0] H2 €
AL B3 Utk YIAE ZUHE AT HESR
A ole A JI3EG #2E VHAHLS A7 FA
deol-6], FAEL AKANE AP JIAE
A E ALdleie 3o 1Y 4o} YIAAE
AR 7)HE HF ddol g3 Ay ddd
Fo] Me] WES 2EY & AE e} ol
4 e Y4 FdsART NEY # de 3
& AUA g &Y JIAAE ZIE 7P 59
d g3 &% GFFY d80) 73, A2 T
FHo g QFEE MER NYTY, & o} EAT
o] A &FE FENL o U= R FF G
A 8 oFAAY) A #FE n]A ALE AR
Y3]. tgo] YIAE =AY 7|HE HA-Ge)
9 TQe JIE FREAM Faw HAeY R FH
2 AL AHEEA go vl L AFF AR F
23tz 7129 FaFRY FAFPA HE &4
E 2% F Yo, $7F2Y BAV AP 94T
AL B3 AFY FRIRLE gAY & UE
Heto 2 diFHu UvH2)

A% 448 98 JZANE =AY Yol A%
g 3% AARsE dtEdelis 71EY Folg 443
T YZAE Z™AHS A9 FABM, 9X 94 o
Az ZFo) Yo HAE Aglol 3y wiel
FA F 0 3ckes AolFe] Ak ¥ 71E PR
A4 FHAN "IdYoez AgEo] FHLE ¥ F

ok ofi |H Iu



dFd - o174 - A - 0)71Y 171

7} ZAPHE of7] ARAA E A FAHE] FHEL
AABE7] A3, ARAAF AE JIANE =YY= ]
HalME d Y32 AsE JBeg F 93T
ARgSHA ddt wedy V1E ) 3L E BAE
HEAY 5 Y& Vo] oplet FXe] F7)7F 2A
Fo=e FHE AUA dd

AFAHE 213 JYIAE =AY Pa2 U=
€ AREE7) mFel ZiE FolE A4E A U
AAE ZPEAA 23] AEsE Jdagde g8 &
R} Fo A YZHIB)EC] EAHY e B3I
ZE AR Foh BAYIE AA ol ZARR)
Y e A2y JH2 F Htwo phase)o)
TEEE FHolth old wa Jar) FuiE o =
Z M9 FA 2§ ¥d, =F E REAMY A
3 RE 4 R Y2 g9 Y, 43 $Ey
7] Fol JANeg @ YAF ALY Feodes
Adsl o 84e RolAl €k =3 Fg=v)
2 FHNI] Y =T AFCAM BEHY F2
(contraction)® a FEE Alele} J@aAsl 73t
o AEE9 FFHaggregationjol &g = F oy
(clogging) @4be]l ¥Aste ZAAA, dEEY I
of 710% ¥AAE V= WEvitie F8%k ¥
df T A% A4E AR e ZAH)
A7 €k getA xE By YABEl I
ZZo] otk Yuiyoez H{ANd AEHE
EA92 Fo ARYAL Z7lE 250nm o) 3lo|H,
Y 9379 g9 2= g 2 - 20 wi%olth
[5-6].

FIAE ZIJEE AMREIY HF AHE +8
e Ag AR Qs M4 Juade) Fad)
Al H5, o)RAL =F FoA] BAES 947 Fo) ¢
BEYAY] Exo 9% 2A Bk waty B Jd7
AME =2 2L 58 z2: BN 932 39 94
X X SZEXe] 28 o YAANE YUY
7IYe o] &% AN HAAH It AR)E
7+ &Rk olF A8 EAH Y(molecular dynamic)
BA 7183 fALE Stokesian HE RA} wh{7-11]
= AHEE AURAE ¥ =2 B B2 B
P Fo YA X 2 £E EX H3E Ayt
T dZAE ZUEY JYiN ENYE =8 B

Fa ARoM s g o3 s2e ¢4y
T EE0H, gty & AFdAME T BF
diXe 24 429 =F FolMe] g iy &
T3k

2. 2EY % MMZA TY

EdgE 3 24YIE HE 99 2 o
A w8 FA Fol A AT BAEHY de Al
2”log ZAEC AP FHojln 2T E
22 AF ag AU e Ao J1Asgk 4
of WE &5 WIHL vigEHAolr AR} 4L
A Ao dis) A28l Navier-Stokes o] o}
FolAY, #A Fo BUAY PAEY T WP
4L oS ¥HE YA 5 Qo711

du

ME:FH+FP+FB @

A (Dol ue REEE NAQ Qs B
oJFLEEZ 3N/ AP 2 e BH e o}
o WA FA SEELS YABHNA A9} FA)
o] &%7} ¥os &(sticking condition)oll -2}3)
2#@A7}E o] Foizct. M FFFA(inertial term)
WEHX, Fy, Fp, FpEL 24 {4098k hydro-
dynamic), 8144 %2 non-hydrodynanic) ¥ Brownian
UEE vERT: 4714 Stoke’s YA 9 FY (Re <<
)2 DEAIGE 213t AZBY 5L T35
Rz, ghef-pufel] €3 SE2U 23] RAQ g
o] g¥ol Brownian ¥eol H|F FuHyoz Fgs)
AT 7H38e] Brownian & T8I} o9}
ZE 2 A (Ve o5FH 2ol g3 £ W7

FH‘ +FP =0. (2)
FA 9 P& UL 2ol FojATH7I)
F,=R-(n-u")}+G-E (3)

714 R& WA AgHgrand resistance) vjE 2

Yol H73 H3%



172 J2AE ZAHET ol &P PRHUH Al & BolM Y YA 2&

&, G A¢A%(shear resistant) WHEHE, u™ &
PF Madd &%, Ee 2E# dA(strain tensor)
o]t}
A 3% 4 9 uslstd tEH 22 4ol
dojJct.
u=u”-R"'-(F, +GE) @)
Ay JEY2 A EF(mobility) REHA
€ AHgst A oA YEhE offet 2

|
u=u"-—A-F,-g-E
n ©)

47 At WA B E(grand mobility) HEYZ,
ge ‘-’-H'%(shear mobility) sjE 20|t}
MEZH2E T A9 dAE Aol Add
AE °'] & E’“-"’- ALR3ATh & JAAE Aol
A7t 7bAE BE ﬂ&%(lubncahon) el o=
ol =, ‘Ql}'é Atelel Azt | Aeele ¢
Ag)(far-field) =& AHE3RTHIZL #AH YAES]
Pk pairwise addition HHHO] o3 FaIHor,
neighbor listg AME3te] At Atg dHIA
[10]. HIgAGS B F= YS9 @A 9
A GRS 4 Alelo] 2AE WERE Yehle
©}-¢] Derjaguin-LondonVervey-Overbeck(DLVO) -
ARg- A THI]

1_e™ ©

o714 Fore Highe] 27, ¢« o]F3(double
layer) %719] 94, he YAF4H Aol 1H, e 2
F QAMAlole] &) WEo)T), ofefe] BAEL ra =

K* = 100Q) Aol thsiM HIRALE Skl ol
.3
A G YAAE ash B@Ys) A7| For &

scale factor2 ©|§3ld AU HAG. F, £x&
Fox /3 ma, WA E§ HEHYAE 1/a, ITEE

CLEAN TECHNOLOGY Vol.7 No.3

EgaE 5 2EHQ AAME For /3ma2E F3
& ik Fakste] 98] dojzl A2 offe} 2t

e’ . ..
?=u,.=u -37A; Fp, -

g E )

3 Aol = $AY WEE, i £
Y7} Abols] RBAAE ehdch

goln AR GGl 9 =E BS F
3 et 24 939 gL 2] I, 29
1604 e A% 2ol § BAelZ gl 23
Haddol B8 B Faste A dsl AN
A1 sdaanh o A% 4 () BAL 7 £
A9 Wese gen Lok

i QA j

2

v _y e 2
" =15u,[1 (L:fZ)’le: ®

i T g ©

E| =154, —r(e,e. +e.2,)

“ (L 12) o (10)

01 ?])‘_l u:wg = 3/’”}0:{}:;?( (11)
h*:rl; —1,0’ {12)

7 =J(.\:J,—x,.)z-r(zj—z,.)2 la (13)

AWEARE AAR fA RN gol 7
M4 $AY37} 527 Az Aol g A
BAE YRG5

u* =0. t<0

l * 2*2
0 =150 gl - e (>0
wosll= gk

(14)

A (7) - 9L T FF Abel(z* = Lz*/2)
o} #7138 ZA(periodic boundary)Eell(x* = Lx*/2,
y* = Ly*/2) 93] Aspd F ol &3t N7
o} dArgel ] 48 AL P oFH EQ



PEh - )7 - AP - o]71% 173

Fig. 1. Schematic diagrams showing the geometries
of the pressure driven suspension and
sphere pairs.
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Fig. 2. Particle configurations and total net force
on the wall as a function of time for the
pressure driven suspension flow (¢ = 314

%, H/a = 20, u.g* = 1.0, N = 50).
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Fig. 3. Average distance of particles from the
centerline as a function of time for
several particle concentrations (H/a = 20,
ung* = 1.0, N = 50).
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Figure 7. Velocity profiles and particle distributions
for various dimensionless average bulk
velocity (¢ = 157 % , Hfa =20, N =

50).
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