- of equipment and exper’ e

Chapter 4
Equipment and Experimental Mcthod on
Classification of Ocimum Seed Powder

4.1 Equipment and Exp : nditions

~ According to the standare e iﬁﬁcimum bulk laxative drug,

it should contain only the seedarficles of 125-840.um or 20-120 mesh size. The

freeboard height aregghSidered to be the mostessentials aetors. Thus construction

4.1.1 Range of"' erficial gas@velocit

In geneq‘ u 17; ﬂﬂ EL’] ﬂ ﬁuld fall between
minimu ﬁi he system.
O LR 1 o h [0S

experiment, however, the study was designed to investigate the elutriation
phenomena. Since elutriation will étart to occur when gas velocity exceeds the -
particle terminal velocity as shown in Table 4.1, removal of particles smaller than
136.5 um class size should be operated at gas velocity lower than 0.75 m/s. It was
found in preliminary study that this system could readily be operated only at the

gas velocity of 1.0-1.5 m/s. This may be due to the effects of particle shape and/or
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Table 4.1 Terminal velocity of each particles cut size, calculated from
equation 2.18-2.20

"W ermmal velocity

mesh class ,.:- —-ﬂ (m/s)

m\\‘\
N
\ ™,
/ \ \ "'-._‘

R .
.i:- \'\

20-40 982916
40-60 .- \“‘ 1.7851
60-80 AN NN 1617
80-100 63,77, "\, 0.8969
100-120 47 0.7474 __
120-140 0.6274
140-200 0.4827
200-325 757054/, 0.3146
325- (o3 22,00 £.0199 :
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surface characteristics, believed to be involved in the process and have never been
systematically investigated (5). Moreover, as generally accepted that the predicted
value in area of fluidization may deviate up to 50 %. As a result, gas velocity of

1.0-1.3 m/s (Table 4.2) was selected for this experiment, because when operation

8| W particles were elutriated from the

""'"-.ﬁ. '
; \\\ cd on TDH that could be

- -.,\\\H .
e, \H |
. AR

3‘ E' \\ 2.3826)

0.01 (2.3820)

was carried out off his limit,

system.

4.1.2 Range

1ei
Height of bed St

estimated from equati

Value of F, was deté the sum of elutriation

e

Ation and the predicted

rate of all particle ¢ V

values of Fgand Fcimed for this estimation are stﬁv

Appendix B2 1 I]J E‘I ?ﬂ‘ ﬂ&Tﬂ.ﬂe constant a varies
from 3.5-6.4 rﬁ us of this systcm may e in the 1nterva1 of 1.1-2.1 m.
0 AN £ N

0.515 and 0.757 m were also performed in this study to investigate the elutriation

n in Appendix C and

rate under TDH.

4.1.3 Construction of Fluidization Unit
Figure 4.1 is the picture of equipment used in this experiment. A 2 hp
variable speed motor was used as generating blower which could supply system

superficial gas velocity of 0.5-2 m/s or 0.02-0.10 m3/s, the range obtained from
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Table 4.2 Average superficial gas velocity, calculated from column
center velocity

column center correction ~ average
gas velocity factor gas velocity
(m/s) (m/s)
U3 1.304
U4 1234 -
Us 1.155
Table 4.3 Height of column.us periment
;r—tzw height
i 7 (m)
i¥ |
ﬂumwﬂmwmmﬁ
0. 757
QW’IMﬂ‘iﬂJ URIINHAA &
1.271 ‘

. H86 1.543




Figure 4.1 Photograph of fluidization unit

50



51

preliminary study. Inlet air was passed through the fabric filter of 20 um in
opening to prevent system from contamination of environmental fine particles.
Distributor was the perforated type since it was one which frequently used

in previous experiments (12). Because the system powder composed of high

content of fine particles, a nun re mesh screen was covered on
distributor to prevent loss of fine since % to be sufficient.

leaving from system. - mlumn wall in which the

anemometer probe was mierted to measure s&tem gas velocity.

4.2 Experll'@ntulsll/lghqalEI w j w EI ’] ﬂ ‘j
wa@@mmmma NYIRY

Flgurc 4.2 is the flow diagram of the ocimum seed powder preparation.
The seeds were ground, toxic substances and oil content in seed core were
extracted with organic solvent and air-dried for a period of time to eliminates trace
of solvent. The dry powder was ground again and passed through sieve number

20. The capacity of this preparation was 3 kgs per day. About 100 kgs of sample
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were collected and then mixed together in a rotating cube mixer. Each particle cut

size content was analyzed as present in Tables 3.4 and 5.3

4.2.2 Measurement of superficial gas velocity

To measure experimental superficial gas velocity, anemometer probe was

inserted into the empty column wi ter of column. The experiment

was started and when the i velocity was then recorded.
The average velocity ac lated by multiplyi'n«y the
column center veloci l owing the recommended

procedure in the "Op DATAMETRIC ™, see

The bottom piece of €olymn-was coi ed to the distributor, Figure 4.3,
to be the bed container of '—ig:;:.., T The amount of ocimum seed
powder elutriated froW w i different weight of the
powder in the colum ore cbed container being tared.
Ground ocimum seed poyder used throughout this study was oven-dried at 70 °C

S L Hﬂ@%ﬁl B e s ot

as follows;
AAABRTEHNR T Bt
ensure that there was no blockage of fine particles on opemngs
b) having assembled the fluidized unit to the desnred column height, the gas
velocity in empty column was then measured at center of the column and adjusted
to the test velocity
¢) the lower part of empty column, to be used as bed container, was taken

apart from the unit and weighed to tare the balance



Sk

Figure 4.3 Bed container, assembled of distributor and bottom piece of
bed column
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d) ocimum seed powder, which had been freshly oven-dried and shaken as
stated under the method of analyzing bulk density, was gently poured into the
container until 0.5 kg additional weight was achieved

e) with ocimum seed powder in it, the bed container was reassembled to the

fluidization equipment and the systei Wi or a specified time

f) bed container with-the remaini as removed from equipment

—

Experimental data gcorded 1 yput form, see detail in Appendix

. B, then typed and stored in miceoe : spuierfor fucther treatment.

4.3.1 Predlcuo? of elutriation rate from proposed model

o B R HEI oo

and evaluating experlmentdl data. This software cgﬂsts of three p&gs,
k@l ol IV 2
q . . .
- particle size analysis, and
- calculation of entrainment and elutriation rate following
Wen and Chen's model.

The program flowcharts and listings are shown in Figure 4.4 and Appendix

C. Program for data management, named DATA.prg, and particle size analysis,

named PCLEANAL.prg, were developed under dBASEIII (32)4 because of its



Figure 4.4a Flowchart of DATA.prg
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Figure 4.4b Flowchart of PCLEANAL.prg

data base file
EXPDATA.dbf

calculation of particle
weight content, mass
fractiom and mean
particle size :

to sequential file, used
in ENTRAIN.
2 4 LRy

particles analysis
report

return to main menu
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Figure 4.4c Flowchart of ENTRAIN.exe(bas)

range of application
of Wen & Chen's model

o
‘\\\1\\ \ variable.txt

?]'\\\\

k|
! \ e ation 2.18, 2.19 and 2.20

U

)
eqUidtion 2.11, 2.12, 2.13 and 2.14

entrainment and equation 2.3, 2.8-2.10,2.15-2.17

elutriation rate
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Figure 4.4c (continue)
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Figure 4.4c (continue)

Calculation of minimum fluidized
velocity and bubble diameter

Actype of fluidized powder
1= normal powder,

2= Geldart group A powder
B:type of distributor

1= perforated plate

= porous plate

quation 2.26

= .
~ ey 2
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Eqn. 2.11-2.13 Dbo = 0.00376 (U-Umf)2
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powerful data managing capacity. According to Wen and Chen's model,
calculation of entrainment and elutriation rate require high precision and may
consume much computer time so that the program, ENTRAIN.exe, was written

under Borland's Turbo Basic owing to its appropriate nature and capacity for this

V//@- (DATA.prg)

, ' g experimental data entry,

purpose (33,34).

4.3.1.1 Program

erent types of software
used in analysis of data. : prgfa d ENTRAIN.exe are called By this
program via main was typed in, the editing
screen on monitor dis 1 \ , and after being analyzed,
report was then printed 1 o it, 12 report form, as seen in

Appendix B.

4.3.1.2 b:-;@&m“‘
/ ' A
Having edited the ¢ 0 LI- ftware will be called by
DATA.prg for particle agaxms according to the method stated in chapter 3. The

s e GBI Ty Gancse, e

is able to be pcrﬂrmed by ENTRAIN.exe.

ARAINS NI NLINLL,

(ENTRAIN.exe)

The function of this part of software is to predict the entrainment and
elutriation rate of particles following Wen and Chen's model, equation 2.8-2.22.
After calculation, data was then transferred to dBASE fashion and returned to the
main menu. Example calculation following the instruction in this program is shown

in Appendix D.
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4.3.2. Determination of elutriation rate expression

from experiment

Raw data from experiment , weight fraction (Wj/Wijo) or mass fraction (Xy/

X;o) versus time, will be plotted in log—normal scale and anticipated that it would
be first order relation. Trying to tion, Least square curve fitting
method or regression analysiss lo ed ne constants of equation.

In the first place,i si | srmufirst order rate correlation

was performed, by app o lthe \ \!‘ tegrating first order rate

equation,
(4.1
o (4.2)
This linearized form may atuated and plotte by a function key in Lotus
software. However plotting _ﬁr oV that correlation of (Wj/Wig) or
(Xi/Xio) versus time'§efus apparently ¢ o be jn the fauh
i (4.3)

To confirm whether this iquauon was suffimently and satlsfactorlly described the

e charscerifiy fﬂe%ﬁ?ﬂ @WW i Pt

'From equation 41! one may write
AMARINTHUNIINYIAY @
Letzbe an approximate value of Z, by Taylor's theorem;
¥ = 2+ bzt =a + b(@) + bZ-2)(Z1) + oo (4.5)
where ¥ is the prediction value and if ¢ = b(Z-2), Xo = 1, Xy =zt and Xp = tz+-1,
then |
¥ = aXp+bXp+cXp (4.6)
Y - bXj1-c¢Xp 4.7

a
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here ¥, X, and X are the average value of Y, Xjand Xjo. Replace equation 4.6
with 4.7 gives

' ¥ - bX; - cXp + bX] +cX2 (4.8)

then

; +C(X21 X2) (4.9)

data pomt from prediction
v—

-4 =

where (Y;- &) or 8 is the

value. Lety =Y;- Y, x

5 = AR ko | 7 (4.10)

Estimation of constant btained by choosing the

- value which minimize thgfSum o

4.11)

By partial differentiated of d b, and setting the derivatives,

ing-equations, one could obtain

2S
3— andg- equal t¢ ’ g

the value of constants m @
b = (ZXIXZ)( X2 ) A (4.12)

q'u ? )‘j | (4.13)
AWIAN TN AL

The value of a is calculated from equation 4.7 and the coeff1c1ent of determination

(r2) is determined from;

201 - 97
2 = — (4.14)
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Its value lies between O to 1 and the closer to unity the value is, the more degree of
exists between the experimental values and the predicting equation.
Analytical procedure, using trial and error method, is as followed,;

1. approximate the value of z, the suggested first approximation for 6 data

points, may obtain from

(4.15)
2. determined val@ | ow 7,4.12 and 4.13
3. observe the res b \\ \: uat1on 4.14
4. then make th \ ‘
(4.16)
5. repeat, until th
By iterating appro n of zin Ation 4. 6, value of ¢ will decrease

re was performed in Lotus™

worksheet by transform experiment ';,,‘L data £ BASEIIL

v,
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