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Al. Specifications of equipment

Al.1 Specifications of continuous kneader

Model S1 Type -

Maker noto Co., Ltd.

Paddle dimension

N0 \ \ "// am. (L/D = 10.2)

Paddle speed

= ‘%24@@ at 50 Hz.

{86384 pm(Variable) at 60 Hz.
Barrel heating, cooling, ) :
Heating system (/U j" weater (electric cap. 1.5 kW)
Cooling system Watetd) |

Drive unit

lucer (with motor)

AT D-10R 0.4-4

x 4P T.E.F.C. Type

Power source “‘) = et 3¢
Power consumption 4 kW + Heater 1.5 kW)
Capacity d approx. 2 kg/hr ll
wesaccofide) VY TNEN 3
Barrel SUS 316 + WC_
seamaﬂmmetmﬂmaa
- Main shaﬁ SUS 630
Size 540 mm(W) x 1100 mm(L) x 1260 mm(H)
Weight Approx. 150Kg
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A.1.2 Specifications of accurate feeder

Model 102 Type
Maker Kurimoto Co., Ltd.
Electrical requirement 110 Volt., 60 cycle A.C. , single phase
Motor
A.C.
D.C. ar motor, 45 rpm output
Control
A.C.
D.C.
Feed rates 7 t‘ ' 832 liter/hr using stainless
ich. Dia. with center core helix.
Contact material : .
Hopper
Helix stainless steel
Sl LY
Dischurge foik | | @ ieA S WEAAT-
Non-contact n:aillmal 304 Stainless steel frame and side panels
F . "4

Capacity

Dimensignd/] | £\ 1
q

Max. 18 liter/hr

Weight

6.5 Kg




Al.3 Specifications of roller temperature controller

Model MC I -15 H Type

Maker Kurimoto Co., Ltd.

Power supply A.C. 3¢ 200/220 V_50/60 Hz.
Medium Clean water (soft water)
Operational temperature range | 140°F & 248 °F

S A!\ ! ‘ e J‘ e
*k\‘:’ v
.“.::

Pump motor
Heater : capacity
Heater box
Material
Capacity
Temperature controlles
Operation action
“Input (Thermocouple) _ _
Setting/indication " | | Digit se and indication
Timer function | ing range.of 0 to 99.9 hr (0.1 hr - 6 min.).
arts when the timer has run out.
Alarm normal temperature
jower supply phase
he sensor, and upper
Water level d i i | Float swit¢h _
Pressure gauge | | ‘ ‘v SW)% | Y j
Ié:;ti:mal dimenSions 2 :@(W) iﬁ mm(D) x S%ZT(H)
Power ¢onsumption 323 Egl I a I I E I gl LS




Al.4 Specification of press roller

Model [0} 96 x200L
- | Maker Kurimoto Co., Ltd.
Size 600 mm(W) x 920 mm(L) x 894 mm(H)
Roller speed 0- 1‘ pm.
Weight
Power consumption :;:? : -ﬂ

Voltage and phase ufmm:.,\‘_ ; ‘

Capacity

////5 N\\\\

ﬂumwﬂmwmm

ama\aﬂmum'mmaﬂ
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A2. Experimental data

A2.1 Calibration data of accurate feeder flow (for HDPE powder used)

Potentiometer No.

Flow rate (g/min.)

100

200

300

400

500

600

700

800

900

17

A2.2 Calibration cwve of accurate feeder (HDPE powder)

owrafe%UEJ’JVIEJﬂﬁw gnq
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A2.3 The obtained experimental data

Run No. 1
Condition :
‘Kneading temperature = 160 °C  Speed of screw = 81 rpm.
Roller temperature = 77 °C Particle size of pigment = 0.11 um.
o ‘ ’ v
Sample » N‘»M.’If-u r)
n - e ¥ 4
2 4
4 15
3 22
8 33
10 53
20 76
40 135
80 228
Run No. 2
Condition : "i
Kneading t ture = 81 rpm.

Roller temperatufe =, = 77 ©°C qParticle size of pigment = 0.11 um.

%ﬂ&l’&ﬂﬁlﬂﬁﬂﬂﬂfl

¢ N@
QA T @RI
q 2 4 4 4
4 14 14 13 14
5 18 A 17. 19
8 33 32 31 26
10 40 24 36 38 34
20 62 60 62 54
40 117 110 98 103
80 230 238 238 239
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Run No. 3
Condition :
Kneading temperature = 200 °C  Speed of screw = 81 rpm.
Roller temperature = 77 °C Particle size of pigment = 0.11 pum.
Sample
n 4
2 4
4 13
5 18
8 30
10 36
20 55
40 105
80 222
Run No. 4
Condition : ;;‘
Kneading tempefature : Speed of serew = 81 rpm.

Roller temperature =, = 77 °C qParticle size of pigment = 0.11 pm.

%uﬂ'm;amwmri

: ¢ N@O o 'y
AN ARSI YEa Al
8. 2" ol 4 y et W
4 11 16 15 8
E 15 21 18 11
8 20 31 32 17
10 25 37 38 16
20 42 58 55 28
40 87 119 98 57
80 178 236 179 115




Run No. 5 _
Condition :

Kneading temperature = 140 °C  Speed of screw
77 ©C Particle size of pigment = 0.11 um.

= 81 rpm.

Roller temperature =
Sample N (1)
n 4
2 4
4 14
5 19
8 27
10 36
20 52
40 87
80 156
Run No. 6 :
Condition : ==
V. ')

Kneading tea !

77 ©°C Particle
L7

0 ',l ew = 122 rpm.
BER

Roller temperatuge = g Fq F ﬁ'
Sample | : N (1) i
: : P : Ly
2~
Y, ,d b6 & 3[1d
4 11 15 i 11
5 13 17 17 19
8 20 31 23 18
10 25 33 31 23
20 41 53 50 36
40 75 97 95 59
80 166 220 230 122

99

size of pigment = 0.11 um.
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Run No. 7
Condition :
Kneading temperature = 140 °C  Speed of screw = 162 rpm.
Roller temperature = 77 ©°C Particle size of pigment = 0.11 um.
Sample ; )
NS/ |
n : \\\ ':.’ /A ' 4
e T
2 — £ 4
4 12
5 19
8 21
10 27
20 44
40 12
80 175

Run No. 8
Condition: L7

Kneading temﬂ D"eC"Speed of %w 243 1pm.

v

Roller ﬁnﬁ'atuf = 77 oCaParticle size of pigment = 0.11 pm.
tIAINENIWEINT
; Sample N@ &
‘ NN
q 2 4 4 4 4
4 13 11 125, 12
5 19 15 13 15
8 23 21 23 22
10 29 21 21 v
20 45 37 27 45
40 63 68 58 77
80 147 158 141 186
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Run No. 9
Condition :
Kneading temperature = 140 °C  Speed of screw
= 77 ©°C Particle size of pigment = 0.11 pm.

= 324 pm.

Roller temperature =

Sample

n -
2 4
4 13
5 19
8 21
10 30
20 46
40 84
80 188

Run No. 10
Condition : hvi——'_ ————— ¥
Kneadingtemﬂature ="180°C"""Speed ofs&w = 81 mpm.

= 57 ©°C qParticle size of pigment = 0.11 pm.

““ﬁhﬂawﬂwswawri

7 Sample N(@) o _at
AR ]
9q 4 4 4 4
4 14 14 12 14
5 19 16 15 16
8 29 26 25 20
10 32 28 22 27
20 56 50 33 45
40 107 103 69 73
80 232 230 159 162
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Run No. 11

Condition :
Kneading temperature = 180 °C  Speed of screw = 81 rpm.

= 67 ©°C Particle size of pigment = 0.11 pm.

Roller temperature =
Sample
n -4
2 4
4 16
3 24
8 46
10 60
20 98
40 168
80 352
Run No. 12
Condition : V.
Kneadingtemﬂature ="180™ = 81 rpm.
Roller mageﬁ = 87 ©C @Particle s’i_lze of pigment = 0.11 pm.
INENINETNT
—4f ,
~ Sample | ¢ N() &
VAT fretob VAL T
9 2 T 4 4 4
4 16 16 15 14
5 21 23 19 21
8 32 41 27 35
10 40 49 34 47
20 69 63 54 83
40 128 162 105 134
80 277 298 203 243
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Run No. 13
Condition :
Kneading temperature = 180 °C  Speed of screw = 81 rpm.
Roller temperature = 97 oC Particle size of pigment = 0.11 pm.
Sample ‘ (r)
l
n \\f\” { A 4
2 : ’ -
4 13
5 17
8 24
10 27
20 45
40 86
80 190
Run No. 14
Condition : y‘
Kneadingte_ ature 0C""Speed « ew = 81 rpm.

Roller tﬁnﬁjatufea = 77 ©CqgParticle si:e of pigment = 0.17 pm.
eINEUNINENNT
Sample & Nir) o "‘
WP G TRl by
B 4 L i ehe
4 11 10 13 12
5 14 15 14 13
8 19 17 25 22
10 23 17 28 30
20 47 34 54 43
40 107 64 95 86
80 260 151 188 189
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Run No. 15
Condition :
Kneading temperature = 140 °C  Speed of screw = 81 rpm.
Roller temperature = 77 ©°C Particle size of pigment = 0.20 pm.
Sample
n ks
-, 4
4 10
5 9
8 13
10 16
20 26
40 S
80 AW 116

AULINYNTNYINS
RN IUNRINEIAY
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A2.4 Theoretical number of particles in a sample

From experimental procedure, polyethylene and pigment are premixed in ratio
25:1 by weight.
weight of polyethylene = 25

g
weight of pigment = 1 g

density of polyethylene

volume of polyethylene=="" 25/0968 .=, 2583 cm’

| 150 = 020 cmd

Total volum £ /[, 25834020 %="W 26.03 cm3
volume of pigm L 201 jim) = 0.0056 pm3

013 particles
V ..

. Amount of particles pernit volus
_ LTI

3.57 x 1013/ (26.03)

7x.1012  particles/cm’

Analytical area of sample 7424 pm?

Fof 1 pm depthEsamp € m
Amount of particless, = al37x1012/(1x101%)
AUYINUNTHYNNGT  puricossn?

._amo tﬂgf articles in sampling area = : v/
AR TN TR ABAIAN AN Y
= 239 particles
" For 0.17 pum particle size of pigment
amount of particles in sampling area = 65 particles
For 0.20 pm particle size of pigment

amount of particles in sampling area = 40 particles
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In Terashita’s work (1988), polystyrene and pigment are premixed in ratio 10:1 by

weight.
weight of polystyrene = 10 g
weight of pigment = 1 g
density of polystyrene = 0.901 g/cm3
density of pigment Q g/cm3
volume of polystyrene N\ 11.10 cm3
volume of pigment : ) ‘ 3.85 cm? v
-, Total volume == +3.85" 14.95 cm3
volume of pigm/ | \ (005 )’ = 5.24x10* pm3
Total particles of pi A=A . 0. /5.24x10"
| ) particles
Amount of p X 1015’ /(14.95)
_ L401x10" particles/cm3
Analytical area of sample |
T 12530 ¢ ym?
Amount of pa _— = 7;"? .x 1012)

)
Y W NG
AAAINSUHITINETRY

amount of particles in sampling area

particles/pum?

492 x 174.24 particles
8.57x10* particles



A3. Listing of simulation program

A3.1 Listing of simulation program (QBASIC language)

DECLARE SUB SUB2 ()
DECLARE SUB SUBI ()

' * FoR Rk Kk
1ok Q
' kkk MS

' **% O

! * k¥ Z(X
! %% ST

' * %ok P( )
' * k%K SF()
' #xx MSF
! ***  SUM
' SSUM

! * %k

' K%k

' * %k

' *okok

' *kok

STD
DS

' k%% TP
B
TB
A

AFokokk *ﬂ**t**#t**#***w#****‘***

coee g NB VAU ANEAA oo
mmmmumwmaa

INPUT "SAMPLE POPOULATION SIZE = ", Q
INPUT "MEAN PARTICLE SIZE (MICRON) =", MP
AP =22/7*(MP/2)"2
INPUT "THE OBSERVED AREA = "; OA
INPUT "MAXIMUM OF DIVISION = ", MS
PRINT

107
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PRINT " "
PRINT "TYPE OF RANDOM"

PRINT " 1. UNIFORM RANDOM NUMBER GENERATOR "
PRINT " 2. NORMAL RANDOM NUMBER GENERATOR "
PRINT " "
PRINT

Z(X,Y) =

INPUT "TYPE OF RANDOM ( 1,2) =
PRINT ;

SELECT CASE N
CASE IS = 1
CALL

END SELECT
PRINT
DO ,
A=0.B=0:TB=0 NE (=0: SF (1,1)=0
INPUT "NUMBER OF DIVISION (S S}
IF S = 0 THEN END
ST = MS/S |
FOR I = 1 TO S &M ,
FOR J = 1 TOE —
P(1,) =

g AN

P(1,J) =P(1,1)#*Z(13,13) s,
QW?rﬁsaﬂ‘im UAIINYA Y
9 NEXT I2
A=A+1
IF P(I,J) =0 THEN B = B+1 ELSE TP = TP+P
SF(1,J) =P(1,])*AP/(OA/S"2)
IFSF(I,J) > 1 THEN SF(I,J) =1
SUM = SUM + SF (1,1J)
NEXT J
NEXT 1
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MSF = SUM/A
FORI=1TOS
FOR J=1TO S
SSUM = SSUM + (MSF-SF(I,J))"2
NEXT J
NEXT I
STD = SSUM/ (S72-1)
DS = STD/MSF
T™B =S572-B

PRINT "EVALUATIO
PRINT TAB (1) "MEAN §F #"/MSF, TAB(27), * STANDARD DEVE. =", STD ;
TAB (57); "DS = [4 g7
PRINT "
PRINT
LOOP
END

SWMIﬂUH?ﬂUﬂ§W81ﬂ§
%wﬁéﬁmm YAINYIA Y

= INT(RND*MS+1)

ZEXY) = Z( X, ¥)*1
NEXT 1
END SUB
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SUB SUB2
FORI=1TO Q

XO = SQR (-2! * LOG (RND ))
XR = 6.2831853072# * RND
XT = XO * SIN(XR)
XO = XO* COS (XR)
X = INT (XT/3*MS/2+MS/2+1)
IF X > 80 THEN X = 80
IFX<ITHENX=1 "

FY<1
Z(XY)=Z(¥Y)

NEXT I ’
END SUB

)

b\

(7 —= <
i

dF

AULINENINENT
ARIAIATALNING A Y
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A3.2 Simulation data
A3.2.1 The present study

A3.2.1.1 Sample population size = 10

e Number of counted segments in each sample ; N(r)
Uniform distribution,_ ' Normal distribution
n 1 2 i 1 2 3 4
80 10 10 10 ) 10 10 10
40 10 10 10 ’ 10 9 10
20 10 10 TR & : 10 o 9
16 10 . LA RN 9 9 10
10 10 1| 7o 8 8 9
s 10 10 = 9 9 8
5 8 & \ 7 6 3
4 s Biag 7 5 6
2 3 4 e io 4 4 4 i
A3.2.1.2 Sample pop] Y )
ple Number of counted segments in each >ﬁ:;e; N(r)
. Normal distribution
n 1 3 ‘v 14d ¥ Y IFI - I 12d 3 4
80 6 U 63 64 63 63 62 64 64
40 7 f% 57, a 63 63
20 21 J) sd ko 54
16 54 56 56 53 51 47 52 47
10 43 55 47 45 38 32 39 37
8 40 42 41 41 32 24 30 27
5 21 23 24 24 19 15 17 14
4 15 16 16 15 14 13 14 13
2 4 4 4 4 4 4 4 4
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3 A3.2.1.3 Sample population size = 256
le Number of counted segments in each sample ; N(r)
Uniform distribution Normal distribution
n 1 2 3 4 1 2 3 4
80 254 253 248 250 242 246 247 243
40 238 240 235 234 209 211 210 i
20 182 191 183 18 132 135 135 127
16 157 162 ‘ 102 107 107 97
10 92 90 ‘ 59 57 54
8 63 64 64 = 43 41 40
5 25 2 bl | 25 21 21 20
4 16 7 / ﬂf ;1\:1 - 16 13 15
2 4 4 A N 4 4 4
Y AN
il
oy Y|
A3.2.1.4 Sample popul e fﬁgﬂff"
I n
—
ple Ni T ts in each sample ; N(r)
tribut 8 __Normal distribution
n 1 52 2 3 <
80 604 617 563 563 549
40 525 : 542 413 396 408 390
20 321 3214 331 324y 4| 201 183 201 189
16 23ﬂ_ | \ Y145 152 140
10 100 1 1 00 | l6sd 74 72
8 _ 64 64 64 € 64 =3 47 54 52
o 1% ST IREASE | =
e B i 16 ol Nl T g 16
2 4 4 4 4 4 4 4 4




A3.2.1.5 Sample population size = 1280
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Number of counted segments in each sample ; N(r)

Uniform distribution Normal distribution
n 1 2 3 4 1 2 3 4
80 1175 1152 1152 1167 995 987 991 997
40 882 884 874 899 592 583 588 581
20 383 384 379 9 242 243 241 240
16 254 255 v 173 180 169 170
10 100 100 - 85 84 82
8 64 64 64 59 56 55
5 25 o) |25 25 24 25
—
4 16 TN 16 16 16
2 4 4 I ZANA N 4 4 4
NG AN\
Yy T h
BGE \
A3.2.1.6 Sample popul e ;—?ﬁ%
P e
— ts in each sample ; N(r)
ifo S AT __Normal distribution
2 3 = A b 4 2 3 4
80 2528 1| 283 13866 1829 1826
40 1382 139 855 JDJ‘B 856 844
20 400 4004 400 400, , | 299 307 311 309
16 25 6 | @] ) $) R 219 214
10 10 100 10 UL, 95 91
8 64 64 6a €| 64 1 59 61 61
5 ¢ 5 25| 0 ks 25
4 16 16 16 16 16 16 16 16
2 4 4 4 4 4 4 4 4




A3.2.1.7 Sample population size = 6400

114

e Number of counted segments in each sample ; N(r)
Uniform distribution Normal distribution

n 1 2 3 4 1 2 3 4
80 4022 4034 4078 4079 2569 2553 2578 2575
40 1569 1565 1573 1566 1019 1017 1024 1008
20 400 400 400 333 339 339 340
16 256 256 225 227 225 230

10 100 100 1 94 % 97
8 64 64 64 64 63 64
5 25 ) : 25 25 25
4 16 LN NS 16 16 16
2 4 - 4 N 4 4 4

A3.2.1.8 Sample popul
ple in each sample ; N(r)
_~Normal distribution

n 1 , H:f 2 3 4
80 5570 ssa ) 3360 3299 3332
40 1598 1600 1600 1600 1201 1191 1197 1198
20 400 400" 400 400, 363 364 364 358
16 2 5 236 ' B4\ [F) 5 238 240
10 1009 100 100 100 e e 97 08
8 4 L8 SE gk =564 64 O/ 63 64
5 q Fis | :] ﬁi Im : r,zsi 25 s 25
+ Y 6 16 16 16 16 16 16 16
2 4 4 4 4 4 4 4 4




A3.2.2 Terashita's work

A3.2.2.1 Sample population size =

10
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Sample Coefficient of variance ; Ds
Uniform distribution Normal distribution
n 1 2 3 4 1 2 3 4
80 03487 | 03487 | 03487 27 | 03487 | 03487 | 03487 | 0.3487
40 00868 | 00868 | 0d 1 00868 | 00868 | 0.1043 | 0.0868
20 00213 | 0.0213 0.0 s7 | 00213 | 00257 | 00257
16 0.0135 | 0.013 013 00163 | 00163 | 00135
10 0.0050 | o. 0050 00072 | 00072 | 0.0061
8 0.0030 | o | 0.0037 | 00037 | 0.0044
5 00014 | 00 14 | .o 00017 | 00020 | 00017
4 0.0015
2 0.0001
4
80 03458 | 03567 03458 | 03458
40 0.08 .09 0.0866 | 0.0866
20 o.ozliu 0.0218 0.0211 0.0252
16 o= 0. 00162 | 00193
10 ﬁ:—s 012 92 | 0.008s
8 00037 | 00030 | 00030 | 00040 | 00070 | 00103 | 00078 | 00084
5 00020 | 00008 | 00011 | 00015 | 00054 | 00087 | 0.0054 | 00063
4 00010 | 00008 | 00001 | 00011 | 00036 | 00070 | 00044 | 0.0051
2 00005 | 00002 | 00003 | 00004 | 00002 | 00002 | 0.0001 | 0.0001




A3.2.2.3 Sample population size = 256
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Sample Coefficient of variance ; Ds
Uniform distribution Normal distribution
n 1 2 3 4 1 2 3 L
80 0.3407 0.3435 0.3571 0.3516 0.3735 0.3626 0.3617 0.3726
40 0.0857 0.0850 0.0877 .0884 0.1171 0.1123 0.1095 0.1123
20 0.0227 0.0212 0.0 0.04%94 0.0438 0.0451 0.0520
16 0.0149 0.0149 0.6 2 0.0370 0.0372 0.0466
10 0.0052 0.0061 005 0.0298 0.0276 0.0330
8 0.0038 0.00 0.00 - .| 0.0285 0.0262 0.0297
5 0.0014 0.00 ﬁ &\;} N NA 0.0239 0.0229 0.0288
+ 0.0010 0.001 ’\: : 2 0.0205 0.0216 0.0210
2 0.0001 2 -l 0 10.0002 0.0001 0.0000
— N
N
\
A3.2.2.4 Sample populati
Sample
- ;\ + Normal distribution
n 3 4
80 0.4029 0.4219
40 0.1417 0.1581
20 ﬁ? 0.0817 0.0849
16 .0814 0.0773 0.0762
10 0.0632
8 0.0606
5 0.0561
4 0.0461
2 0.0001




A3.2.2.5 Sample population size = 1280
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Sample Coefficient of variance ; Ds
Uniform distribution Normal distribution

n 1 2 3 4 1 2 3 4
80 03382 | 03504 | 03522 | 03422 | 04219 | 04502 | 04584 | 0.4501
40 00857 | 00854 | 00906 | 00834 | 01581 | 02173 | 02157 | 02193
20 0020 | 00215 | 00 001 00849 | 01545 | 01521 | 0.1546
16 00133 | 00125 62 | 01430 | 0.1245 | 0.1449
10 0.0060 | 0.0053 00 01336 | 01312 | 01318
8 0.0027 | 0.003 002 01281 | 01246 | 0.1277
5 0.0010 | 0.001 0.0010_|_0: 01112 | 01138 | 01136
4 0.0001 | 0.000 o 01050 | 0.0980 | 0.1047
2 0.0001 | o | 00002 | 0.0000 | 00000

. % \"r
\ x\
'\
A3.2.2.6 Sample populati
Sample e ; Ds
. Normal distribution

n 1 <R R 2 3 4
80 | 03342 | 03 2 | oa s114 || 05075 | 05204 | 05185
40 00860 | 0086 00004 | 00921 | 03751 | 03702 | 03709 | 0.3806
20 0.0 2 03333 | 03323
01 o3a2o ||| 43202 | 03283 | 03348
00052 | 03189 | 03038 | 03132 | 0312
[ 6.6056 ) 031 (03083 0.3102
2 oo || d3s 2671 2721 | 02783
00005 | 02487 | 02499 | 02504 | 0.2581
00001 | 00003 | 00003 | 00005 | 0.0001




A3.2.2.7 Sample population size = 6400
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Sample Coefficient of variance ; Ds
Uniform distribution Normal distribution
n 1 2 3 4 1 2 3 4
g0 | 03023 | 03006 | 02067 | 02503 | 05209 | 05245 | 05220 | 05213
40 | oosso | o00sss | 00841 | 00875 | 04370 | 04439 | 04388 | 04429
20 | 00240 | 00209 | 002 04170 | 0428 | 04115 0.4222
16 | o013 | 00132 : 4112 | 04172 | 04084 | 04192
10 | 00040 | 0.0057 005 04080 | 04013 | 04140
8 0.0028 | 0.00 003 04243 | 04190 | 04223
5 0.0016 | 0.001 0008 | 04147 | 04010 | 0.4167
4 0.0014 | 0.0007 oot | 04811 | 04760 | 0.4770
2 0.0005 AW R 00002 | 00000 | 0.0004
A3.2.2.8 Sample populati
Sample
.(.\llormal distribution
n 1 3 4
80 | 0.1953 7 0.4735 0.4674
4 | 00646 | 0.068 00682 | 00678 | 03965 | 03925 | 04052 0.3977
20 | ool 0 75 0382 | 03802
ol3 1 03741 3 0.3837 0.3768
0.0061 #| 0.0058 3665 | 03674 .| 03800 0.3796
“0.0035 | |9 0.6038 “1) 03 (0.3638 0.3599
B0015° [T0013 || d3s 38072 | foSo77 | o056
00008 | 00008 | 03079 | 03066 | 03180 03153
00003 | 00003 | 00003 | 00003 | 00001 0.0004
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A4. Example of calculation of fractal dimension

A example of calculation of fractal dimension from the uniform random
dispersion data of case A3.2.1.7 (sample population size = 6400 ; 15t analysis)

n 2 4 5 , 16 20 40 80

N@ | 4 | 16 2 256 | 400 | 1569 | 4022

( _,.--ﬂI
rom chapter / \\
\ \\\
T4\

AR08 mmmagg

Plotting the relationship between
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Ni
10000 3 ©
1000
100 |
10 :
0.01 1
* From chapter ' & D ‘\"’-:\f 1 (3.3.4)
Next, calculatethe fractal dim slope of the convergent
straight line

() 52(001 '—10-5)
AuE AN NEIAS
AMIAINTAUNNIING 1A Y
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In case of Terashita’s fractal dimension, plotting the relationship between

coefficient of variance (Ds) and the similarity ratio (r) on the log-log scales.
n ‘ T : Ds
2 0.5000 5.184x10-4
4 1.420x10-3
i i639x10-3
8

Ds

| AUEINBNINEINS
o WANANN I UATINENAS

o/

0

r
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_ —log(Ds)
~ log()

From chapter 3,
Next, calculate the fractal dimension from the slope of the convergent
straight line.
at r= 0.255 Ds = 0.001

at r = 0.01 AN = 045

) - )
AULINENINYINS
ARIAIATAUNM TN
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