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OPTIMUM CONSTRUCTIONAL FACTORS OF DUST
KNITTED FILTER FABRICS
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By
. Prof.Dr.HEMDAN A. ABOU-TALEB
Textile Engineering Department, Faculty of Engineering, Mansoura University,
Mansoura, Egypt.
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Abstract - In this research an attempt has been made to modify the construction of a
number of circular knitted structures i.e. single jersey, interlock, pile fabrics and single
pique - This modification could be achieved by means of knowing the optimum
constructional factors of each knitted structure such as type of fibres , tightness factor
and yarn twist multiplier. This research is concerned with the evaluation of the selected
knitted structures for mechanical and dust filtration applications with regard to specific
work of rupure , bursting pressure, rate of abrasion, lateral expansion, filtration
efficiency, pressure drop, air resistance and eqivalent pore diameter. Mathematical
models describing these properties could be obtained, by using factorial design method.
for predicting the knitted filter performance. By using the mathematical metheds, it was
found that the optimum fabric construction is recommended to be interlock contained
100% crimped polyester fibres yarn, 16.98 tightness factor (i.e. yarn count 20 Ne, loop

length 0.31 cm, courses per inch 43.5 and 3.25 &e twist multiplier).

1- INTRODUCTION

‘The processing of fibrous materials in the opening lines gives a gradual decrease in
the size of the tufts. This takes place due to the action of the difterent major and minor
opening points in the blowing room. The opened fbrous materials transmit between
different machines either mechanically or pneumatically through pipe lines. The dust
suck to filters is within pipe lines. Air currents generated by the machines cause the fine
dust to enter the environmental air in the spinning mill, especially in the blowing reom.
When the cotton dust enters the mill air, worker health may be adversely affected. The
essential principle of fabric filtration is to cause dusty gas 1o flow through elements of'a
permeable textile fabric by either pressure or suction and to retain the dust on the fabric.
These dusts and impurities are filtered in a room at the end of opening and cleaning line
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containing bag filters through where the air which camies fine fibres and suspended
impurities passes, then the fabric retains dust and impurities and the air comes out clean.

The environmental pollution problem has become one of the most important
problems which faces our society nowadays. So, all the efforts are directed to control this
danger, specially it has a bad effect on man’s health which is considered a national
wealth for any country. The sources of this pollution are dust emission from cement and
porcelain factories and dusts and fine fibres emitted from spinning mills. This research is
concerned with the pollution from the conventional opening and cleaning lines where it
has a direct effect first, on worker’s health, then on material quality, also on-pollution of
the outer air out of the mill. Consequently the control on this pollution is healthy and
economical necessity. Then it is ¢lear that filtration process and filters are very important
in this field also they have an economical importance if it is known that the fabrics which
are used in spinning mill now are imported or local but the local have not the required
specifications as the imported fabrics in conventional opening and cleaning lines.

From the review of the literature, very little work was reported upon the effect of
knitted structures and comprehensive studies of the effect of vavious parameters on the
mechanical and filtration properties of the filter fabrics[1-3).So, the aim of this work is to
find the optimum constructional factors of weft Knitted filter fabrics.

2.EXPERIMENTAL WORK
2.1-Test Samples:

A range of 32 single and double-jersey fabrics was produced on circular knitting
machines to change values of courses/inch i.e. loop length and tightness factor for four
different structures, single-jersey, interlock, pile fabrics and single piqué.

Fabrics were produced on a Mair/C(German machine) 36 feeds, 20 gauge (20
needles/inch) double-jersey machine. The knitted fabrics were produced in Cairo
Garments and Knitting company (Tricona). These fabrics were made of crimped
polyester and cotton fibres in which two levels each of type of fibres, yarn count,
courses/inch,tightness factor and yarn twist multiplier were represented. The Knitting
yarns were produced in Cairo Industrial Shops for Cotton and Viscose Rayon (ESCO).
Specifications of the knitting yarns produced are detailed in Table(1).

Table(1): Yarn Specifications.

Yarn specifications min. value (-1) max. value (+1)
1- Type of fibres 100% Cotton 100% Polyester
2- Yarn count: (Ne) 20 30
: (Tex) (29.53) (19.68)
3- Twist multiplier (aze) 3.0 3.5

From these yarns, knitted fabric structures were produced using four different
knitting machines i.e. single-jersey, interlock, loop-pile and single piqué circular knitting
machines. All these machines are Mair and C type with gauge 20 which means 20
needles/inch. The surface appearance and graphical representation of the different
structures produced are given in Figures (1-4).




x T.3
Mansoura Engineering Journal, (MEJ), Yol. 25, No. 2, June 2000.

Back of Jersey

Faee of Jersey

a- Surface appearance

Back of Jersey Face of Jersey

b= Graphical represantation
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be Graphical representation

Fig. { 39): Loop-pile Structure
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Fig. ( 4 ): Single-piqué Structure
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On each machine, it was produced two types of fabrics, one of them is light weight
i.eJow courses/inch long loop length, and the other is heavy weight i.e. high
courses/inch short loop length. The construction of knitted fabrics could be analyzed in
Tricona Company after steam-relaxed condition and heat-setting process for crimped
polyester fibric at 170 °C and after steaming cotton knitted fabric at 90°C. All Knitted
fabrics were heat-set without any tension on the fabric either length or width direction.
2.2-Exerimental Design: .

The experiments for each structure were planned according to the factorial design 2
[4,5] for the three variables i.e., type of fibres (XI), tightness factor (X2) and twist
multiplier (X3). Tightness factor is defined as T.F.= JT/L, where T is the yarn linear
density intex and L is the average loop length in cm {6]. By using small changes in yam
count and loop length, fabric tightness can be varied between approximately 9 and 19
(g% / m>*). The range of variation of these factors is given in Table (2) and the
experimental plan is given in Table (3).

Table (2): Range of Variation for Studied Fabrics.

N min. value max. value
Factor -1 )
X1 - type of fibres 100% cotton | 100% polyester
X2-tightness factor (g% / n*?)
: for single- jersey 13.86 - 18.74
: for interlock 10.08 16.98
: for pile fabrics 10.56 14.30
: for single piqué 9.44 19.41
X3 - twist multiplier (ee) 3 3.5
Table (3): Experimental Plan of Studied Factors for Each Structure.
. Exp. Sample Coded Levels of Factors
No. Code X1 X2 X3
1 102 1 -1 -1
2 401 -1 1 -1
3 502 -1 -1 1
4 g0t -1 1 1
5 202 1 -1 1
6 701 | 1 -1
7 302 -1 -1 -1
8 601 1 1 1

Specifications of the knitted fabrics produced for each structure are detailed in
Tables (4-7).
2.3- Test Methods:

2.3.1- Relaxation and Conditioning:

The Knitted fabrics produced in Cairo Gaments and Knitting Company (Tricona)
were tested in the laboratories of Textile Engincering Department, Mansoura University,
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x% Table (4) : Measurements of Mechanical and Filtration
_ Properties of Single-jersey Structure

s Biliation by

Rate of
Samp!e abrasion, g
Code m Kgen®) | 6) (P"*‘““"J-(m, (%) | cof water | (N.sec)/m’( micron
y2 y3 y4 ¥s y6 y? y8

880 [ 3.1 | 182 | 539 | 2.0 |30.30 40838
1340 | 7.2 | 162 | 683 | 60 (211.25] 258.4
7,04 | 54 | 203 | 613 | 3.4 |56.70|307.1
13.05| 48 | 152 | 66.5 | 5.0 [197.50| 216.1
860 | 3.1 | 185 | 565 | 2.0
1490 | 2.8 | 144 | 623 | 5.0
810 | 65 | 20.0 | 61.8 | 3.0
1390 3.8 | 143 ] 934 [ 5.0

Rate of
expanaion ™ AP s M

abrasion,
edmetes| (05} | of water | @Lsecyim?

(%)

w | v .9 | vy | v1 | 8 |
47 | 245 | 86.84 | 2.0 | 26.8 |307.08
80 | 152 |96.18 | 38.8 [1123.1] 88.04
113 | 21.9 | 843 | 6.0 | 90.8 [240.79
52 | 152 |92.85| 30.0 {1035.13|101.88
44 | 221 | 8538 3.0 | 342 [286.94
40 | 151 |97.56 | 9.8 |354.5 |129.03
82 | 221 | 88.18 | 3.4 |96.29 |252.54
2.8 | 145 | 917 | 102 |332.13]135.92

C™ means Sp. w, r. in course direction.
W’ means Sp. w. r. in wale direction.
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** Table (6) : Measurements of Mechanical and Filtration

Properties of Pile Fabric Structure

pressure, | abrasion,
(Kgfeor®) | (%)

y2 y3 y4 yS y6 ¥7 y8
7.3 5.5 17.2 | 90.6 4.6 | 150.3 | 240.8
9.8 8.7 15.8 | 96.6 | 23.6 | 869.9 | 126.1
6.3 8.3 17.7 | 90.8 6.6 | 302.7 | 273.5
10.3 9.4 15.7 | 0.8 | 21.8 | 803.5 ] 124.5
7.3 7.7 16.5 | 86.2 4.6 | 85.1 | 266.0
1.3 | 5.1 152 1| 96.5 | 11.8 [ 431.3 ) 169.1
6.2 8.8 - 18.1 | 850 6.0 | 162.6 | 220.8
104 | 4.5 16;0 92.0 .| 11.2 | 421.4 | 163.0

erdmeterh |  (%4) | of water |(N.sec)m®] micron

** Table (7)' : Measurements of Mechanical and Filtration
- Properties of Single-Piqué Structure

Sample (g/tex) |pressurs,|abraston, exparsion i
Code | R¥.C (perimetery | (9%4) | of water | (N.sec)/m’| micron
L &gew’)| B | (o
y2 y3 y4 ¥5 y6 y? ¥8

13.0 | 7.30 | 21.6 | 79.2 | 3.0 | 33.04 | 405.7
16.2 | 10.40| 16.7 | 98.6 | 8.6 |293.2 | 179.4
10.0 | 9.90 | 19.4 | 84.3 | 4.4 | 83.9 | 234.9
16.1 | 7.20 | 16.1 ] 91.5 | 7.2 |280.0 | 164.3
133 | 430 | 18.6 | 852 | 3.0 | 34.7 | 384.6
19.9 | 496 | 153 | 97.4 | 5.0 | 1157|2170
97 | 950 | 203 )| 962 | 3.8 | 77.8 | 213.1
19.7 | 4.40 | 157 | 953 | 5.0 | 101,8 | 252.5
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Faculty of Engineering and Textile Department of National Research Centre. In order to
determine the most important properties such as specific work of rupure, bursting
resistance, - rate’ of abrasion, lateral expansion of tubular filter, filtration efficiency,
pressure drop, air resistance, equivalent pore diameter. These properties could be
measured after dry- relaxed condition for 24 hours and heat-setting process for crimped
polyester fibres fabric at 170 °C and afier steaming cotton knitted fabrlc at 90°C.

2.3.2- Mechanical Properties: :

(i) Specific Work of Rupture (g/tex):

Here each fabric was tested on Lloyd Universal Tester. Ten fabric specimens, with
140 mm X 50 mm, were cut with the long side parallel to the wales or the courses. The
gauge length between the jaws was set at 100 mm and the cross-head speed was set at 50
mm/min during extension and at 100 mm/min during recovery.

The average specific work of rupture of knitted fabrics could be represented by the
geometric mean of both wale and course results which can show the significance of the
individual readings and magnify the higher value and minimize the lower value to a wide
range to be suitable for comparing the different samples.

(ii) Specific Bursting Pressure (kg/cnty).

The bursting tests of knitted fabrics were cairied out on the Hydraulic Bursting
Strength Tester using diaphragm test according to (British Standard. No. 11, 1949).

(iii) Rate of Abrasion (%) .

The fabrics were tested by means of Turbo Wear Tester using Impeller Tumble
Method. For testing the rate of abrasion (percentage loss of weight due to abrasion), the
following conditions were used. Tested specimen 5x5 cm, abrasion time , 5 min, and
number of specimens from each sample, 10.

(iv) Lateral Expansion (E):

An apparatus was designed for measuring the lateral expansion or the perimeter of
the tubular knitted filter fabrics.

Fig. (5) shows a schematic diagram of the apparatus. Air is passed from the
compressor (10} to the hollow shaft. The compressed air goes out from the hollow shaft
through many radial holes in the middle of the shaft to the perforated cylinder (4). The
internal compressed air compresses on the cylindrical membrane (5) and consequently,
cylindrical filter specimen (6) expands according to membrane expansion. When the
lamp into the photo box (I) is lit in the dark, then it is possible to measure the maximum
shadow diameter (D) of the cylindrical specimen (6) on a quadratic millimetres paper
fixed on the barrier (7). From the ratio between real scale and shadow scale, the real
- diameter of the tubular specimen after expansion can be determined at 4 constant air
pressure p=4 bar = 60 psi (Ib/in”). And consequently, the perimeter of the tubular
specimen in cm after expansion can be calculated and equal TID. Ten readings were
taken for each fabric. -
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2.3.3- Filtration Properties:

The selection of fabric filter media depends to a great extent on many primary
properties such as: filtration efficiency (n), pressure drop (Ap), air resistance (R), and
equivalent pore diameter (de).

(i) Filtration Efficiency (1p).

The measurement of filtration efficiency of fabrics is the main object of this work. It
is tested on the apparatus shown in Figure (6) and references [7.10]. Air is drawn from
the atmosphere through the pipe (1) by the action of vacuum pump (8). When valve (A)
is open, the air flows through the apparatus. A filter and regulator (2) is used to get dry
air in the system. A flowmeter (3) is used to measure the rate of air flow. The pressure
gauge (4) measures the air pressure in the line. A dust feeding device (10), feeds the
system with a constant amount of the dust. This dust is mixed with the air flow. The
fabric specimen (5) prevents the coarse particles of dust and permits the fine ones to pass
through it. The fine particles are accumulated on the upper surface of the filtration paper
(9). The pressure drop across the fabric specimen is measured by the manometer (7).

The following operating conditions were kept constant.

I- Area of test filter : 15 cm?.

2- Rate of air flow : 183.3 em3/sec(11 litre/min).

3- Air velocity : 12.2 cmv/sec.

4- Time of experiment : 3 minutes.

Test Method : Both the fabric specimen and filtration paper are weighed before
experiment W), W;and after experiment W;, W, respectively. Then filtration efficiency

1 can be calculated ds follows :

_ Wsi-i o
q—(Ws+W4)—(WI+W2) X0,& (1

(ii) Pressure Drop (AP)

Pressure drop is an important parameter in the design of tubular filters and for
practical reasens must fall within prescribed limits . These limits control , to a large
degree , the filltration that are obtainable. Raising the pressure drop improves the
filtration efficiency (n) and thus reduces the number of dust particles that penetrate the
filter. This implies that any increase in the value of filtration efficiency would require a
somewhat larger increase in the pressure drop and filter mass. In filtration experiments
the pressure drop was registrated for three minutes. Pressure drops were determined in
mm of water using filtration apparatus, in which water manometer and air-flow rate of
183.3 cm®/sec was used. (1 mm of water = 9.8 N/m?).

(it} Air flow Resistance ®

Air flow resistance was measured using Shirley Air Permeability Tester, From the
measured pressure difference (Ap =5 mm of water = 49 N/m?) between the two sides of
the fabric, the air permeability (B) can be calculated using the following equation:

_ ¥ 3 N
B -__—A.Ap J /(N.sec) w(2)
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Where,
V-air volume in cubic metres per second flowing through the speciment.

A- actual area of the test specimen in square metres and,

Ap- pressure head in N/m’.

Conseqently, air flow resistance ( R ) can be determined as follows:
R=1/B (N.sec)/m’ (3)

(iv) Equivalent Pore Diameter (de) '

Fabric pore diameter could be measured by the following apparatus.

Apparatus: A photograph of the apparatus used is shown in Fig. (7) and the main
features of the apparatus are shown in Fig.(8). and reference [8]. The specimen holder
consists essentially of a brass cylindrical vessel (1) over which the specimen (2)is
clamped by a clamping ring (3) and screw (4). It is fitted with a rubber gasket (5) of 50
mm internal diameter to make a seal against the specimen. Circular specimens are
clamped between rubber gaskets over the orifice. Compressed air enters the vessel
through a tube (B), thereby forcing air up against the specimen. Tube (B) is also
connected to U-tube manometer (D) by means of a valve (C) and the pressure of air
against the fabric is the pressure shown on the adjustable scale mounted on one arm of
the manomenter tube. The air supply for the test is drawn from a reservoir which is itself
fed through a flow control device from a source (Hydrostatic Head Tester) which may
vary between 4 and 20 Ib/sq.in. The flow control device is designed to give the required
rate of increase of pressure at 10 car of water per minute, the rate of loading will be
within the limits of 10+ 0.5 com/min up to the limit of the apparatus. The maximum head
attainable is 150 cm of water.

Test Procedure : A circular specimen 6 cm in diameter, is conditioned at 6512
percent R.H. and 20 °C + 2 and then completely immersed and soaked for three minutes
in white alcohol. After soaking, it is mounted on the testing head of the apparatus and the
upper surface is- covered with white alcohol. The air pressure is raised on the lower
surface, at rate of pressure of 10 cm head of water per minut, until streams of bubbles
appear at three places in the specimen , this pressure , Ap , in cm of water is then noted.
Ten specimens, are tested and the equivalent diameter of the third largest pore in the
specimen, de, is calculated for each specimen from the formula [9].

d,=_%_ x10? ,Jmicrons -(4)
Ap.g
Where,

d. - equivalent pore diameter , microns

S - the surface tension of the white alcohol in dynes per cin at the temperature at
which the test is carried out (S = 25.9 dyne/em at 23°C).

Ap- the acceleration of gravity, is taken as 981 cm/sec’. The mean equivalent pore
diameter of ten specimens is then calculated for the fabric.
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1 - Brass cylindrical vesse] 2 = Specimen
3 - Clamping ring 4 - Screw

5 - Rubber pasket B -Tube

D -U- tube manometer C-Valve

Fig. ( 8 ): A Schematic diagram of the equivalent pore diameter apparatus

' 3. RESULTS AND DISCUSSION
3.1- Experimental Analysis:

The results obtained for mechaical Properties: specific work of rupture, bursting
strength, rate of abrasion, lateral expansion of tubular knitted filter fabrics and filtration
properties: filtretion efficiency (n), pressure drop (Ap), air flow resistance (R)and
equivalent pore diameter (de) for each knitted structure are listed in Tables (4-7).
3.2-Design of Experiment :

A complete factorial designs [4,5] of three variables at two levels, namely, -1 and +1
were chosen to investigate all the four knitted structuress.

The response Y is given by second - order polynomial, i.e.:

Y=bo+ Z bi X+ Z le Xi X, ...(5)

ml =l

Where,

X; - [ th variable

n - number of variables, and

bo,b; and bj; - regression coefficients associated with the variable.

The' results obtained were fed to IPM Comuter, and regression coefficients were
determined. The coefficients were tested for significance at the 95% significance level.
The response-surface equations for the various fabric properties for each knitted
structure are given in Tables (8-11).
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Given in Tables (12-19) comparison between measured and calculated values
obtained from the response - surface equation for each structure with the correlation
coefficients between them. The response surface agrees fairly with the experimental data
as can be seen from the high correlation coefficients.

Table (8) : Response-Surface Equations For Single-jersey Structure.

Response - Surface Equations

Y1=6.325+0.9 X, - 0.3 Xz - 0.005 X'3 + 0.225 X; Xz + 0.025%, X3 - 0.125 X5 X;.

Y2=11.03 +0.52 X, +2.895 X, - 0.27 X; - 0.045 X1 X', - 0.003 X; X'5 + 0.045 X, X5,

Y3=4.59-1.39.X, +0.06 X; - 031 X; +0.0375 X; X'+ 0.56 X; X; -0.0375 X, X'5.

Y4=17.14-0.79 X; - 2.1 X5 - 0.006 X5+ 0.11 X; X5+ 0.11 X, X3 - 0.21 X, Xs.

Y5=655+1.025 X +7.13X%+3.93X;+42 X, X +45 X X3 +3.4 X, X3,

Y6 = 3.925 - 0425 X5 + 1.325 X, - 0.075 X3 + 0.175 X, X', + 0.075X, X5 -
0.175 X; X 5.

Y7=093.71-37.53 X; +49.31 X,-2.88 X'3-23.83 X, Xo + 1.26.7, X'5-2.38 X, X».

Y8=298.88 +31.75 X, - 39.93 X, - 9.5 X; - 10.05 X, X5-3.98 X,X';- 0.45 X, X ..

* Means unsignificant factor or interaction

Table (9) : Response - Surface Equations For Interlock Structure.

Response - Surface Equations

Yl—881+165X;+067X1+01X3+0045X|x2+0715X|X3-0217X2X3

Y2 =1591 + 0695X|+671X3+0172X3+073X|X +0.315X1 X' - 0.068 X,
X's.

¥3=6.08-2.1 X;- 1.1 X;-0.15 X+ 0.5 X; %, -0.23 X, X; - 0.85X, X;.

Y4~—188+021X|-384X2 039 X;- 044X[X3+026X«;X3

Y5=90.37-0.038 X, +42X,-1.82 X; +0.06 X, X5 - 0014XgX3-048X1X3

Y6=129- 66SX1+93X5-06X3 555X1X2+095X|XJ-ISX2X3

Y7 = 386.62-199.71 X;+324.6 X, - 13.55 X'; - 168. 19X|X2+981X|X~-l4.03x2
X's.

Y8=1928+22,0X%,-79.0 X;-1.39 X'5-3.21 X X2-1.92X, X;+6.58 X, X;.

Table (10) : Response - Surface Equation For Pile Fabric Structure.
' Response - Surface Equations

Y1 =2.55+0.225 X; + 0.05 X; - 0.075 X; - 0.025 x,x_-mx. X; - 0.025 X, X';.
Y2=8.625+047 X, + 1.85 X, - 005)(3-005x.xq-m:'{.xroosxz:a(3
¥3=725-1.55X,-033X,-023X,-057X, X, +0.18 X, X3- 02 X> X';.
Y4=16.53-0.3 X; - 0.85 X, - 0.05 X; + 0.225 X; X; + 0.075 X; X; + 0.225 X, X;.
Y5=9L1+0.26 X', +2.91 X5- 111 X3+ 0.01 X, X%~ L.11 X; X; - 1.46 X, Xs.
Y6=11.28-3.23 X, +5.83 X2-0.23 X5-2.38 X; X2+ 0.08 X, X'5-0.38 X5 X"s.
Y7=403.35-131.3 X+ 228.18 X;- 018 X'3- 73.9 X; X5 - 18.6 X, X; - 18.9 X2 X5.
Y8=197.98 + [1.75 X, -523 X, +8.77 X3+ 8.63 X; X> -4 X X3 - 10.7 Xa Xs.
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Table (11) : Response - Surface Equations For Single - Piqué Structure

Response - Surface Equations

Y1 =547+052X;-0.02X.+0.11 X5-022X, X, +0.16 X; X' - 0.21 X; X's.
Y2 = 147+ 1.7 X+ 3.2 X2 - 0.002 X'y + 0.05 X; X'3-0.05 X; X'3- 0.15 X2 X5,
Y3=725-2.0X,-051 X5- 0.8 X3 - 0.06 X,X5-0.1 X, X30.15 %, X's.
Y4=18-0.16 X, -2.0 X5 - 0.51 X5-0.20 X; X- 0.14 X; X3 + 0.46 X, X;.
Y5=0096-1.69 X, +4.74 X; - 1.89 X3+ 2.34 X, X, +2.86 X, X3 - 0.41 Xz X;.
Y6 = 50-X,+1.45%;-0.1 X'3-0.45X, X, +0.1 X3 X'3-0.25 X, X's.
Y7=127.5-562 X +702 X; - 242 X'y-32.7 X, X, - 0.64 X; X"~ 4.36 X2 X;.
Y8 =7256.4+ 58.5 X; - 53.1 X, +2.46 X3 - 27.1 X; X, + 0.96 X, X'; +2.46 X, X's.
3.3- Mathematical Solution:

By using the computer all eight nonlinear equations for each structure are solved
and one result could be printed as one optimum solution for the eight equations. Table

(20) shows the typical computer solution for the eight equations.
Thus, these computed optimum factors can be used to design a new tubular filter for

protecting the workers in spinning mills from the air poliution.

**Table( 12 ): Comparison Between Measured and Calculated Values of

Mechanical Properties of Single-jersey Structure

e T BTt . I E—
e - ddrie

il 7.0 | 72 | 88 |9.038| 31 |2.89 | 182 | 181
(A0 49 | 51 | 134 |13.638] 72 |6.996 | 162 | 161
. 58 | 60 | 7.04 | 7358 | 54 |5128( 203 | 202
49 | 4.7 | 135 [13.262| 4.8 |5.000| 152 | 15.3
7.6 | 74 | 86 |8362 3.1 |3304| 185 | 186
75 | 7.3 | 149 [14.582] 2.8 |3.072| 144 | 145
o 61 ] 59 | 81 |7.782| 65 |6.772| 2000 | 20.1
68 | 7.0 | 13.9 [14.218] 3.8 |3.528] 143 | 142

) 0.980 0.996 0.983 0.999
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**Table( 13' ): Comparison Between Measured and Calculated Values of
' - - Filtration Properties of Single-jersey Structure

Fisar g

53.9 | 503 | 2.0 | 1.862 | 30.30 {30.346] 408.8 |397.103
_. 68.3 | 64.7 | 6.0 |5.862 [211.25[211.207] 258.4 |246.79
2| 613 | 56.5 | 3.4 |3.216 | 56.70 |56.762| 307.1 |291.62
3 66,5 | 70.1 | 5.0 |5.138 |197.50|197.453| 216.1 |227.71
20251 56.5 | 60.1 | 2.0 |2.138 | 31.10 |31.053| 352.4 |364.01
62.3 | 67.1 | 5.0 |5.184 | 8530 85.238| 279.4 |294.88
618 | 66.6 | 3.0 |3.184 | 59.50 |59.438] 286.9 [302.38
934 | 88.6 | 5.0 |4.816 | 78.00 |78.062| 281.9 |266.42

Y| 0.945 0.992 0.999 0.961_ |

**Table( 14 ): Comparison Between Measured and Calculated Values of
Mechanical Properties of Interlock Structure

s I SR
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**Table( 15 ): Comparison Between Measured and Caleulated Values of

Filtration Properties of Interlock Structure

306.90

96.18 | 96.80 | 38.8 | 37.45 [1123.1]1116.51| 88.04 | 87.86 |
8430 | 8492 6.0 | 465 [90.80 | 84.21 [240.79 | 24061
92.23 | 30.0 | 31.35 |1035.13|1041.72| 101.88 102.06%

84.76 | 3.0 | 435 |34.20 | 40.79 |286.94|287.12

96.94 | 9.8 | 11.15 {354.50|361.09]129.03| 129.21

87.56 | 3.4 | 4.75 | 96.29 |102.88)252.54|252.72

92.32 | 10.2 | 8.85 [332.13]325.54| 135.92] 135,74
0.994 0.999 0.999 _

**Table( 16 ): Comparison Between Measured and Caleulated Values of

Mechanical Properties of Pile Fabric Structure

2.9 | 2.89 748 | 55 | 6.0 | 172 | 1705

401 .| 24 (240 [ 98 | 998 | 87 | 92 | 158 | 15.63

{502 23 | 233 ) 63 | 648 | 83 | 88 | 177 | 1755

| 24 | 240 | 103 | 1013 ] 54 | g0 15.7 | 15.85

26 | 260 ( 7.3 | 713 | 77 | 72 | 165 | 1665

4 3.0 | 3.00 | 114 [1123] 51 | 46 | 152 { 1535

| 502 | 22 | 217 | 62 | 605 | 88 | 83 | 181 | 1805

' 26 | 2.63 | 104 [ 1058) 45 | 50 | 16.0 { 15.85
4 0.998 0.996 0.960 0.972
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**Table( 17.): Comparison Between Measured and Caleulated Values of
Filtration Properties of Pile Fabric Structure

150.3 (117.58)| 240.8 |237.93
869.9 1837,18] 126.1 |123.23
302.7 |269.98] 273.5 [270.63
803.5 (836.23| 124.5 [ 127.38
85.1 |117.83] 266.0 |268.88
431.3 1464.03| 169.1 (171.98
162.6 [195.33| 220.8 {223.68
421.4 |388.67| 163.0 | 160.13

6.993 0.999
R S o s

**Table( 18-): Comparison Between Measured and Caleulated Values of
Mechanical Properties of Single-Pigué Structure

o P2
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**Table( 19 ): Comparison Between Measured and Calculated Values of
Filtration Properties of Single-Pigué Structure

100.21
84.3 (8591 | 44 | 415 | 83.9 | 83.43 234.9
915 [ 89.89 | 7.2 | 7.45 | 280.0 {280.47 164.3 |175.99
852 | 83.59| 3.0 | 3.25 | 34.7 | 35.17 384.6 1396.29
974 19579 | 5.0 | 525 |115.7 |116.17 217.0 |228.69

96.2 [94.59 | 3.8 | 4.05 | 77.8 | 78.27 213.1 1224.79
96.91

**Table( 20 ): Svlution of Equations For Each Structure.

SRR oy bp B T wg}-" s s
15t

+1.0{100%P |+1.0|100%P|+1.0|100%P|+1.0| 100% P
Optimum |
+L.0| 1874 [+1.0( 16.98 |+1.0| 14.30 [+1.0] 19.41
Factors
+0.5] 337 |00 325 [-0.5| 3.13 |+0.5| 3.37

7.088 11.13 2.9 5.78
14.31 23,045 11.06 | 19.55
3,404 338 4.925. 4,155
Corresponde: 14.307 14.73 15.48 15455 |
Parameters 83,77 94.592 96.12 _ 96.63
4.913 10.0 11765 4.875
79.66 343.32 445.17 107.51

273.685 132.59 169.025 237.64
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4, CONCLUSION
From the results obtained in the present work, the following conclusions can be

~ drawn out:

1-

2-

3-

4-

Knitted fabrics made of 100% polyester fibres offer properties different from those of
all cotton fabrics, to an extent depending on the type of structure,
The use of 100% polyester kaitted fabrics is a remarkable improvement in both the
mechanical and filteration properties compared to 100% cotton fabrics.
Both tightness factor and twist multiplier affect to a great extent on the mechanical
and filtration properties.
For all polyester structures, specific work of rupture, bursting strength, filtration
efficiency, and pressure drop increase but pore diameter and lateral expansion
decrease as tightness factor increases. Conversely, rate of abrasion decreases as
tightness factor increases especially for both pile fabric and single piqué structures.
The most suitable structure is interlock which has a maximum filtration efficiency at a
relatively low pressure drop and is not costly but the other structures are less efficient
dust extractors and have a larger pressure drop on the fabric which makes them less
suitable for extracting dust from the air and have higher power for the pressure drop.
An interlook knitted fabric compesed of 100% polyester, 16.98 tightness factor (20
Ne yarn count, 0.31 cm loop length and 43.5 courses per inch) and 3.25 &e twist
multiplier is well suited for manufacturing cylindrical filters.
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