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Unsteady behaviors of a nematic liquid crystal is simulated by using the Leslie-Ericksen equations as a

constitutive equation.lates under a magnetic field imposed on a part of the flow domain with a transverse

component. The flow is symmetric with respect to the channel centerline at small Zécher numbers, while the

director aligns with the magnetic field and the flow symmetry is broken when the Zécher number becomes more

than a critical value. This value at which a Freedericksz-like transition in director orientation is induced

increases with increasing Ericksen numbers. After the transition, streamlines show a wavy pattern, especially at

the boundaries of the magnetic field. The velocity profile is flat in the magnetic field, because imposition of the

field induces a transverse alignment of the director near the channel centerline, resulting in a higher viscosity

there and a lower viscosity near the channel walls. Furthermore, we have simulated the flow with a magnetic

field imposed on the whole flow domain, and it is found that the finite extent of the magnetic field acts to retard

the transition.

1. BE

SR H S OBREBFIMDFED LA n O—8tE, BIHENE
k352 LA2FIMLT, BBROT 7 F2x— Ml AV bR
T % W 5 # ER ( Electro-rheological ) ¥ &, MR
(Magneto—rheological) HEfA &\ V9. #REILER - R FfED—D L
LTHEBENTEY Y, (i FORE—MEELRVDOT, 7
BEOER-MR AL Y L EE OSBRIz 2 E8M TS <,
ELRDAPEIEENTVS, D ER « MR FHEICET S
REROBIFIT L A EWEFRCBET S LOT, EEFFB AR
TR T 720, WS ZIGH Lo SRR ORI
BREBENINZ HEBHE B ECTIT D B8, BRESFIIIFO
FEFEEBET D7 — Y OERBLARTHDL ZLITE D &
THARVN
Hih i 2V, KD TRYT 4 v 7 REE RO TESHINEOE
HOIEEFRE & ARILEREITo TV D, ZOFER, FINET
DY N ZVR S, [EIEREICEICENLT 5725, HNE
JERKEVIBSICIIEATERE LA ST - BF— /= a—
AT kﬁWDuﬂkL\7

ARG CIE, RvT 4 v 7 RBROTENBE L CSERE DR
25 T¥ 75 Leslic-Ericksen (L-E) Higg ¥ &##mrfele LT, &
HE & O EERFE R A PR ﬁ’Vﬁﬂ'JlEm‘b*ﬁ’TL Ao, ’S’U%Fﬂﬂllﬂ*?m
RSO IETE R A BRI T2 Z L 2 A ET 5. 97D
b, RO AT AR — AR, TAUTx U CHRELC — kB
BAEI U T-BEOME AR, BlR \fﬁ BLOEHOERE LA
D,

2. HAAKE
B OEA T iSO FR RN & b3 2 i
Leslie-Ericksen BEam &L ¥,
- BN
V-v=0 )]
- EEh e

p%v—zF—Vp«rV-'r 2
t

- fEEh R

o]
0=nx G—a—F+V- oF +71N+7,A-n 3)
on oVn

ARSI T v
t=camnnn-A-n+aynN+a;Nn+a A

(}7 . (4)
+0:5nn-A+0z6A~nn—(;Vn-(Vn)7
- BB LD BALRRES 72 Y DS
F=(y,H+4m-Hn)-(VH) (5)
CBEBICE DT 4 L ZIAERT DR Y2 O
s+
G =4m-HH
C T L7 B OBHOT RIS AR R EE
1 2 2
F=— V-n) +Kon-Vxn
(Vo) Ko V) o

+K. ‘nxVxnlz}

CITVIZEEAY ML, p (EAEE, piE)), D/Dt it
EEMSY, n LS ORIV IE R TR & 3 l
NTTF ALY, ATEGEET /L, NIXT 1 L7 7 Lk
EORRAEE ST bV, a~a LAY R, K~
K, CESMEER, HORRER< 7 Pb, g, BRO y, 1LENE
NT L 2 B K OCTAT U 00 RV B LR
Ay = x| — xy ERHEFEORFTE, y) . yy (LR TS
D, LR MR LU TORGBRSH S

Y =as -

Vo =Qg — 05 =y +Qy
VLR B (X 1 R EESR ORI L 7o %, #EUOTit U Skl
HEEToT. DL D ITHRE W 0>?ﬁ¥$ﬁf’€1%(& ansx i
MNCTEN L TR0, BE) =0 Ty HIEZ kiS5

H=(0, H) )
REMENS LT 5. 7L H 3ERTHS.

—456—

NI | -El ectronic Library Service



Japan Society of Fluid Mechanics

Ko & 5 —FmEn iy, ®E~Y hvid

v = (u(y,1) 0) ®
Lied, &, FalLoanxikaTRaELO,) Fav
7 7 OEAA) Ll

n = (cos6(y,t), sin6(y,1))" 9
DESIIT 4 Lo Z3ERFH O DR TREAIND.
EREXOBRITICE B2V, LA JIVRE, KD Lt H O
afdT ) 7w 8, BhHLENDRERT Y v LBl »
O STRROERITEHNEND. Tabb,

Er=%WU

K,
wuU

Re=2"=
ay

z-wh |
Kl
ThD. ERAHEIET 200, ZERFEICITI KEED
hLESEY, BEANII ZKEED S F 0 » =aly ik
R FERE LY Ay =1/100, Ar=1/1000 & L. P oD
EHEFREB I UOBEERIIESFR~T 4 v 7iaTHD
pazoxyanisole (PAA) OMEE%A V-, HE L p =1000 kg/m’
LLT Fi, WHEEEZEETDIE LA /AR ET) VBB
ITEUVNIMSL 7287 A —& Tid7e<, PAA DA Re i Er OF
1/10' THAH. LAFTiE, Er & Z 237 A—F|TRATHERE
FRT 5.

y

Fig. 1 Flow geometry and coordinate systems
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Fig. 2 Director orientation angle and pressure gradient

profiles as a function of dimensionless time
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