TERIGEE R

EEE NEE/AKREGR
35 P -8-1A
HY AT



AZEZE DMISSION

COATING = HmEZESBl THHILZEBETS

HREROERXZRHTES

TL—FEBHROEE -EHOSHZHEHTES

EE HZEZELI-Film Profile Equation(FPE)* & H TZ5
1D-FPED#RHREMBHI NS, REREEZHERHTES
ARYNTABIHDA—T AT V1R IERETED

M RARIC R T AMaxel |l ET I EEHTES

BiRORE I RIE LY AT - B R REEHTES
BaFREMI<xd BCahn-Hilliard Equation (CHE)Z®# T3
CHED#R R EEBITHOOEERRAEFHERETES
VIal—2ZANVE-EBELGTOEX BN TES

OO00000000aa

- REIFIEFICLAR—MREH  (submit your report at the beginning of next class)
MEAIEN =L AR— M ERHAEIC R BRLZELY (report delayed is not accepted)

B EEHE# 2B (Refer documents on the web: www.che.kyutech.ac.jp/chem?22

" WHEIZIGCTHAXRBERZ 1T (Exam if needed)



BHMES=YDiRE(Q)

WESAAZYy =00 bLHE CTHEDT 5 &
HN R XY 720 ojt &gl

q=[u(y)dy

B {5 [Fm?/s




E AR HHLELE S : Couette flow

f

o N

u(y)

07 7, X
U

Q. EETHMMAERDIANEIIVE
(Couette) ifii&LV D, EAHD I I VR
RD gLLIT]EE = l’) OD/JILECM)‘ R T

1
-~ HU
=5

IF

IR BE AT I

—ua-2
uly)=U--2)

y=0"OHHETHEST D &
Q"‘i{iﬁ I Y70 OFEQE

><




EASTRDHIHBIES Poiseuille flow
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Report 1 film thickness in blade coating K4

Consider a laminar one-dimensional flow of Newtonian fluid confined between
a stationary solid blade and a substrate moving at a constant speed, U. %‘

A constant pressure gradient, dp/dx, is imposed on the fluid along the x direction. Y

H represents the clearance (gap) between the blade and substrate surfaces. ‘= N
Q1. Solve the equation of motion (1) and derive Eq. (2), where p represents the shear RN H
viscosity of the fluid and g [m?/s] denotes the volume flow rate per unit length. N \\
du dp —— >~
HaZ " ax @ X
y©  dx —

29)(y Y 3qj y
=3lUu-=|| L | -4lu-=—=1L4+U (2
n=fo-2)(2) o)k @
Q2. Show that the flow rate satisfies Eq. (3) when we have a linear velocity distribution in the y direction.
HU

qu )

Q3. Plot u/U against y/H at different dimensionless flow rates q/(HU) to determine critical flow rate, at which a reverse
flow appears in the flow channel in the opposite direction to the substrate motion.
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