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Molten glass
(500° C)

Golden syrup

Liquid hone

_{ Fixed plate
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Sedimentation of powers 10~ 10+ | Medicines, paints
Levelling by surface tension 102~ 10! | Paints, printing inks
Draining under gravity 101 ~ 10 Painting and coating.
Extruders 1 ~10? Polymers
Chewing and swallowing 10 ~ 102 Foods
Mixing and stirring 10 ~ 103 Manufacturing liquids
Pipe flow 10~ 103 Pumping. Blood flow.
Spraying and brushing 10° ~ 10* Spray-drying, painting
Rubbing 104~ 10> | Creams/lotion to skins
High speed coating 10°~10% | Paper
Lubrication 10° ~ 107 | Gasoline engines
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Polymer concentration (ppm)
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Reynolds number Re = D<v> p/u
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%112.2 A Power- v =k

1s located in the space between two parallel plates that are separated
by a distance 2/. The fluid flows under a constant applied pressure

gradient Op/Ox according to the equation of motion 49 _0P
dy - Ox

and the boundary condition, u=0 at y=h and also du/dy=0 at

y=0. Find the velocity profile and the volume rate of flow.

fi#: Since dazap, o=kly| and y_—%>0

dy Ox dy
thus dH duj } op
dy dy 0x
du op op
Then integrating once and o, = k(— dj e and o, a—h
applying du/dy=0 at y=0, Y x [

Thus, _ du (l O Z)n
dy k h
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2.4 Maxwell {28Y
James Clerk Maxwell F1867517 /Y
— PR RE,
HookeFE {E MRS : F=G

spring spring

SR R R R F =

Ltotal B Lspring + Ldash DaShpOt ‘ ‘
dL dLy,,, deash

total . “opring B gF F

dt dt dt Gsprmg dt
. n d_F . toml . Spring
..F+—Gspmg ol B c+AL=ny n g

BoEET: ci,—? —> O,G — 77y
ﬂﬁlﬁ]' EEEJ*#F_F :
t—>0, 2>>0, A=y o=G[ydt'=Gy(,,?)
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fiz: XA b N2 — > /N IRIE BY D3R 37 N AR v(2) = YoSin(ax)

X HAEFR LK, ie. o(f) = Gy(f) = Gy,sin( ).
XA, o) =nY (f) = noy,cos(a).

XTI LR PEREPHIRAR,
o(t)= [di'G(t—t' )Jy(t' )= [dt' G(t—1' )|y, cos(wt' )]
- =

o(t) = Id&G(&)[wyo cosa(t-& )]

= yo{[a)zdiG(i)sin(wé)} sin(wt )+ [wId&G(i}cos(m&)} cos(w t)}



e ) i TAZRF RIS

WA G(g)=Ge™

e sin(w& )




e ) i TAZRF RIS

o) ="

1




MEERE (ZHY]
NI ERSEEINE R ;

ZMNAERBNRET
T T2 L FIN AN, 5

%7 48 ) 1% TR RS




% Ae ) & TAAT RIT

()dt' =Gt -1yt |2

=

t')dt’ = — } M(t-t" )yt )dt
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Shape and position of a
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Sir Sam F. Edwards
(1928-2015)
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, #H R*=R-R T#
_ [R2G(R)- 4zR*dR =
0

2
JEEAREEM R H g2
)= —k,TInG(R,N)+5 RT¥
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the viscous drag = the fluctuati

L= 10

H i = m=4na’p/3.

1% ( Einstein ) : 9%@./5"&/%
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Constant + log 7,

| Polydimethylsiloxane

Polyisobutylene

Polyethylene
Polybutadiene

Polytetra—methyl-p-silphenylene,
il

| __ Polyethylene
glycol

| Polyvinyt
© acetate

Polystyrene
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s (1967):

R ” - HA%: a=F [density, st
es (1971): “iFz" M (85> 11

A& 2 “More complicated”)

S.F. Edwards (1978):
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ay(t)= Nb* y(t)=Nb> ¥
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OR(s,t) OR(s',?)
Os os'

f(s,s',0) = < >; o o jozf(s,s)ds

5f_ o 0 ' o 62 62 B
at_(as j(s)( + )(f f)+ K+ f (6s2+6s'2](f f)

1
27T
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(&9 f(Sas')g(ln(trf(S:)))+gf(S,S')g(ln(ﬂ'f(S',S'))))
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1. Professor Masao Doi: Variational Principle in Soft Matter
Dynamics

2. Professor Tim Phillips: Mathematical and Computational
Modelling of Complex Fluids and Benchmark Problems in
Computational Rheology
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Methods in Complex Fluids and Dynamics of
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4. Professor Wenbin Hu: Monte Carlo Simulations of Polymer
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