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ABSTRACT : A theoretical model for predicting the capability curve of cellulose acetate filter is
derived. The pressure drop is expressed as a function of the filter dimensions, the tow fiber
characteristics, the filter weight, the fluid flow rate, and a filter fiber factor. Where, the filter fiber
factor is affected by the distribution of the tow fibers within the filter, the relative orientations of

the tow fibers, and their cross-sectional shapes.

The minimum and maximum fraction of solids in

capability curves determined from experimental data. Also, the filter fiber factor is expressed as a
function of the filter length, tow fiber length, and tow fiber diameter.
Capability curves predicted by the suggested model in this work correspond well with capability

curves by experimental data
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Fig. 1. Filter geometry for predicting pressure drop across a filter.
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p = the density of the tow (g/cr)
Lr = the filter length (cm)
D = the denier of the tow

(2/900,000 cm)

d = the denier of the individual fibers
(2/900,000 cm)

La = the characteristic length with
which denier is defined (900,000 cm)
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Fig. 2. The hydrodynamic factor(d) as a

function of the filter fraction occupied by solids
(a)lcurved line] ; the straight line is the
approximation $=10.0a(Eq. 4).
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Table 1. Tow items used experiment for
predicting the capability curve of cellulose
acetate filters

AR

S:]gp Tow Item Manufacturer F(i:litfr
1 1.9/35000/Y SK 24.2
2 1.9/40000/Y SK 24.2
3 1.9/45000/Y SK 24.2
4 2.7/35000/Y SK 24.2
5 2.7/40000/Y SK 24.2
6 2.7/45000/Y SK 24.2
7 3.3/35000/Y SK 24.2
3 3.3/36000/Y Voridian 24.2
9 3.3/37000/Y Mitsubishi | 24.2
10 3.5/35000/Y SK 24.2
11 3.5/40000/Y SK 24.2
12 3.5/45000/Y SK 24.2
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Fig. 3. The relationship between the filter fiber
factors(B) and filter length(Lg)/fiber length(Ls)
(filter length : 9.6 cm, filter circumference : 2.42
cm).

- 166 -



AERo2 HAEOE BH S SHTA o

Folud Raloly siAst AR Bk F 4G
Aol Wik xejrt et 4fe AL 4
(NoAlA9} 7o) A4S A X(mono denier)®] A
ol wlzigiet

Fig. 4ol 8 A+ AB) Zeigo], A4
Zo] gl <A A% (mono denier) AlFZ I
AL Vet en, olFe TAlE (12) A7 22
A B{AE eERNR

L)

Filter fiber factor(B)
=

o
=

o
o

04 06 08 10 12
Lexd® /L,

Fig. 4. The relationship between the filter fiber
factors(B) and (Lg*d™®)/Li(filter length : 9.6 cn,
filter circumference : 2.42 cm).
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Fig. 5. The relationship between the fraction of
solids(a) and total deniers(filter length : 9.6 cm,
filter circumference : 2.42 cm).
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Table 2. Parameter for predicting the
capability curve of filter
Parameter Symbol| Value | Unit
Tow density p 1.32 g/ct
Tow circumference Cr 2.39 cm
Finished Fiter .
circumference Cr 242 a
Plugwrap thickness t 0.0048 cm
Filter length Lr 9.60 cm
Filter surface area Ar 0.4545 onf
Fluid viscosity .
(at 20C) u 0.000183 | g/cm-s
Denier length 900000 cm
Fluid flow rate Q 175 cn/s
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Fig. 6. Experimental and predicting the capability
curve for cellulose acetate tow of 2.7/35000/Y.
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Fig. 7.
predicting capability curve with tow selection

Comparison of experimental and

program for cellulose acetate tow items ; (A)

3.3/35000/Y, (B) 2.7/35000/Y, (C) 1.9/40000/Y.
(Filter Length : 9.6 cm, Filter circumference :
2.42 cm).
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