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Project F003 Status Report
Upstream Contact
Section Line

asxxx\xxSSQiiQQQQiiviiQQvx\viﬁﬁvvvvvVvvvQQ(sSxsxxxvvvvvvvﬁixSQxvvvvvvvvvvvsvv&tv&iiﬁtiﬁvvvv&wx

blade

coated éurface

First

‘ Excess
Channel

Coating Liquid

Outlet
Channel

Second
air Channel

Schematic of the Modified Vortex Free Coater
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Project FOO3 o Status Report
Table 1: Fluid Parameters

Y density 1200 kg/m®

i, zero shear rate viscosity 1.0 kg/(m-s)

K. infinite shear rate viscosity ~ 0.05 kg/(m-s)

Y surface tension 0.05 kg/s’

c Carreau exponent 0.65

K time constant 001s

User web velocity varies from 15-30 m/s

Uiiet centerline velocity on inlet varies from 2-S m/s

Qe ' inlet flowrate

varies from 4-7 I/s/m




Project FOO3 96 Status Report
Table 2: Geometry Parameters
L inlet length 0.0025 m
| . gap length SOE-6 m
L. applicator channel exit 0.5 mm
L blade thickness 1.25 mm
| P blade length (modeled) 60.104 mm -
Loe web length (modeled) 59.551 mm
<plade angle of blade 45°
G coating thickness O(10 pm)
W, vertical distance from webto O(100 pm)
free surface at C-C
Table 3: Dimensionless Quantities
Re Reynolds Number Re pU..Li
il

Ca Capillary Number Ca = W,

Y
W Weber Number

e e um We 1 Y

"~ ReCa pUZ,L,
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Table 6: Conversion to Dimensional Units

dimensionless  scale web speed multiply by dimensional

quantity units

p pU2=pUZ,, 15 mfs 0.270 E+6 Pa

P pU2=pU2,, 20 m/s 0.480 E+6 Pa

P pUZ=pU%,,  25mis 0.750 E+6 Pa

P pUz2 = pU2,, 30 m/s 1.080 E+6 Pa

q UL =U,L,,  15ms 37.5 Vs/m

q UL, =U, L« 20 m/s 50.0 Vs/m

q UL =U, Lo 25 m/s 62.5 Vs/m

q UL, =U, L. 30 m/s 75.0 Vs/m

u U,=0U,, 15 m/s 15 m/s

u U,=U,, 20 m/s 20 m/s

U U,=U,, 25 m/s 25 m/s

u’ U,=U, 30 m/s 30 m/s

X, L =L all 0.0025 m
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Ay 2777 VN /T /4

m - Stick Mass

I, = mr? — Moment of Inertia
(about point O)

r = /&l - Radius of Gyration

g — Acceleration of Gravity

T e e sy, e otk o] Lo s

Bo=0 é ] Oct
e ] ()
+ ‘ > | ssth) [ x H(s) -~
Z(t )
+4 | s
| S |
419(‘6): 9({)" 90
t
At @ 2)= kKaBw«) + KQJ Q) dt
AL X+ bx(t) = 2(4)
From @ 40 ®  +he 5{3m\ 2E) , whidh Corvies
+ho fV\j’OY‘n\Qjﬁoy\ abouf the dgUjad ion QY\S‘Q , S
’(:Yans‘\onnqed oo Cav“b acce /€/f' aion 4/\9! \/dﬂci‘f)&
=<2
Bom IOG(t)meX(“b)-mﬁLQ(‘t):o = H)= dLS‘—jf ‘
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Q, I,

Q, v Q, I, Y. I,

Qs I,

Q1+Q2+Q3+Q4=0 Il+Iz+I3+I4:O

pH, + DHs+ DH; = O DV, + DVs+ DV3 = 0
DV2+ DV4— DVS = O

1]
o

pH, + DH, — DH;
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* * —— with no added mass effects

L *_* __ with added mass effects
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"..", up ave. disp. without damping
“—* up ave. disp. with damping

"_* down ave. disp. with damping
" " down ave. disp. without damping
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