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Sample pictures of the forming section from _g high-speed imaging work. The image
quality deteriorates when reproduced with regular copy machines. Better quality images
will be presented at the meeting.
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ProjectF003 StatusReport

Date: Spring 1996
Project Title: Fundamentals of Coating Systems
Principal Investigator: C. Aidun
Budget (FY 95-96): $46,000
Project No.: 3674 :

M.S.students:2 -
· , ·

Ph.D.students:3

OBJECTIVES:

(1) To investigate the cause and origin of coat weight nonuniformities reported in high-
speedbladecoatingofpaperandboard,

(2) to explore novel coating systems for application of a more uniform coat weight
profile at higher machine speeds.
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Table 1: Fluid Parameters

p density 1200 kg/m 3

go zero '_ rate viscosity 1.0 kg/(m-s)

g.. infinite shear rate viscos'ay 0.05 kg/(m-s)

7 surfat_ tension 0.05 kg/s 2

c Carreauexponent 0.65

K time constant 0.01 s

U,,,b web velocity varies from 15-30 m/s

Uinle t cen_ velocity on 'inlet varies from 2-5 m/s

inlet flowrate varies from 4-7 l/s/m
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Table 2: Geometry ParametersI
i i i

L_ inlet length 0.0025 m

L_ gap length 50 E-6 m

Lace applicatorchanaelexit 0.5mm

blade thickness 1.25 mm

I__ blade length (modele_) 60.104 mm '

L_ web length (modeled) 59.551 mm

<bm_ angle of blade 45°

Ct coatingthickness 0(I0gm)

Wt verticaldistancefromwebto 0(100 gna)
free surfac._at C-C

i i iii i

Table 3: Dimensionless Quantities

Re ReynoldsNumber Re= pU,_,L_,
g

Ca CapillaryNumber Ca= gUw_,

We Weber Number We = 1 __ _/
ReCa 2pU_,Lm

I II
I I I I II





"'0

,_o.

O

C6V15 15 3.6 6 0.409921 27.42438 45 300 1/13500
C6V20 20 3.6 6 0.552128 27.66575 60 400 1/24000
C6V25 25 3.6 6 0.695813 27.873 75 500 1/37500
C6V30 30 3.6 6 0.841083 28.0655 90 600 1/54000

C7V15 15 4.2 7 0.410793 27.48275 45 300 1/13500
C7V20 20 4.2 7 0.553462 27.7325 60 400 1/24000
C7V25 25 4.2 7 0.698024 27.9615 75 500 1/37500
C7V30 ·30 4.2 7 0.844202 28.1695 90 600 1/54000· , _ -',,_,

oo
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Table 6: Conversion to Dimensional Units

dimensionless scale web speed multiplyby dimensional
quantity .... units

p* p U,2 = p U=w,_ 15 m/s 0.270 E+6 Pa

p' pU_ = pU2wd, 20 m/s 0.480 E+6 Pa

p' p U, 2 = p U2,,_ 25 m/s 0.750 E+6 Pa

p* p U.2 = p U:,,_. 30 m/s 1.080 E+6 Pa

q* U,L, = U,_L_ 15 m/s 37.5 l/s/m

q* U,L, = U,_L,.,_t 20 m/s 50.0 l/s/m

q* U,L, = U,_,__ 25 m/s 62.5 l/s/m

q* U,L, = U,,_L_,t 30 m/s 75.0 ' l/s/m

u_ U. = U,._ 15 m/s 15 m/s
t

ui U, = Uwd, 20 m/s 20 rrds

ui U, = Uw_ 25 m/s 25 m/s

u_ U. = U,._ 30 m/s 30 m/s

all 0.0025
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Figure 21

Coating Thickness vs Inlet Flowrate _'
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Figure 22

Film Flowrate vs Inlet Flowrate _'

OO '

0.8

0,7

0.6
E

0.5
M .....a

--4--Uweb = 20mis o(30

--I--Uweb = 30m/s
_,0.4 ...................
E

e,,,-

IL

0.3

0.2

0.1
r.,/3

o
4 5 8 7

o
Inlet Flowrate (I/e)/m



Figure 23

CoatingThicknessvs ThicknessUnderWeb
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Approach Flow System Proj'ect
IXO.

Xiaodong Wang, Assistant Professor

Institute of Paper Science and Technology
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Computer Modeling

· Analogy to electrical circuits;

· dy ' ' ·· Nonlinear namlcalbehavlor,

S' lati ftw· 1mu onso ares.
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Q_ I_

I4

Q3 I3

Q1+ Q2+ Q3+ Q4 - 0 i1 + 12+ 13+ 14 - 0

1 2

1 5 5

3 4

DH1 + DH5 + DH3 - 0 DV1 + DV5 + DV3 - 0

DH2 + DH4- DH5 - 0 DV2 + DV4- DV5 - 0
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System Parameters Input .i
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Pre ssure Pul sation Attenuator

· · · · ..

- · ·

· Bas_s weight variations,

· Frequency range and attenuation gap;

· Computational tools to optimize the _:
attenuator design.

i lit Ill I ........

Acoustic fluid

Diaphragm

P+dP'P+dP ....... ---

Pressure pulsation attenuator mathematical model.



Mixing Before Fan Pump

° TUrbulenceeffects; "

° Relative pipe length;

° Computationalmodel. N.}

Silo

l
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Air-Sheet Interaction Project

Xiaodong Wang, Assistant Professor

Institute of Paper Science and Technology



obj' ectives and Approaches

° Stabilize the sheet in open draws;

° Characterize the parameters;

° Develop flutter suppression devices.
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Two-sided suppression device
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Future Planning

· Experimental confirmation,

Mill' pl '* lm ementatlon.

_.)
_0
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