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A1 Specifications of aneiw model 100-VT-D

B

f\s\\ 0 to 3 m/sec. I

=. Specifications’

Velocity Measurement ranges
Low :
High

Temperature Measurement range
Meter ambient temperature range
Meter size

Meter weight

3 to 30 m/sec

-40°C to +100°C

+59C to +65°C

159 mm x 95 mm x 70 mm
Less than 1 kg

Probe Size
‘Diameter
Length(including sensor)

9.5 mm

Cable length

Sensor materials exposed to f

Power requirements : | : ) )
Nicad battery pack: (meter input) 15 VvDC 120 ma (as supplied by 100-VT's charger)

Battery charger: ‘ ‘ V?C 50-60Hz, depending on model.
m ‘I a or onj) below ,
L

Nominal time for continuo cy

operation: 4‘zo 7 hours
[y

e, e SRR TR AN SN A B

NOTE: Meter may bquperated through charger during re-charging of batteries.

SoL




-
l
|
|
|
|
|
|
|
!
|

L

’F‘J".I'

.u""‘a g

‘P @L200FPM =

\ TION
\

3 4 5 | sum |Av
1200]1200}1150 700} 5450 {1090
120012001140} 630} 5370 |1074

300}1400}1220 750 | 5870 |1174
0] 960] 420 4680 | 936
4470 2500 | 213704274
1117 ] 625] 5342]1068
1068 = 0
1200

amaﬁnmw’nﬂmaﬂ

¢ WEJW‘%‘W Eh i

90L
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Appendix B

B1 Experimental data input form

ENTRAINMENT : DATA FORM Experimental No =

Particle cut size and frame wt; of frame

'{ mesh : micron ) (grams)
20-40...601.04... » . - AR M eeeea
40-60...325.96 . A" | e
60-80...212.13 s, L N Y T
80-100..163.77 ; O T DR e .
100-120..136.47..40. 4. A RPN . .
120-140..114.56...4F. % ' e TR E TR e .
140-200...88.15.40. . .. - A ......
200-325...57.45... '
325-  ...22.00..... ! . (i) N
..... . m/s
.Y 7 veswse M
— ﬁ ..... min
Bed hight 'from distributor (h)l e B L m
~Sample & ame. - , kg.
mee weight _‘-___—k . . kg.
R SRTRLEAT I TR

- ——__..__.__._—..-.-——_____.-_——————————___——-—_.-——-—-—-——-————-—_-

| - - —— o = " - S - " o " " " - "




¥

'601.040 0.0896
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B2 Report form ; results of estimation from Wen and Chen's model

Entrainment and Elutriation Rate : Experiment No. 903
==== = == ==== ===
Dpi Xi Uti EiAl FiAl Fio Fi

22.000 0.1649 0.0199781 5. 94
57.450 0.0562 0.3146251 6.22¢
88.150 0.0231 0.4827538 .

114.560 0.0666 0.6273883

136.470 0.0839 0 )

163.770 0.0638 0

212.130 0.1764 1.

1
3

0.94470264 7.84145297 1.07102103
0.35008876 .67246607 0.39262459
.09846912 0.15206871
.16701498 0.38165833
-98967776 0.40453478
-03386708 0.22775436
.38830994 0.26298653
13.1055444 0.24003642
4.26072856 0.07803797

VWWWEFN

325.960 0.2756

DpMean (micrg 9446 r ! (micron) = 82,335

Free board hight (HT: 4 ) t;me (T:sec) = 0
| i yci ty = 1.3000
= 0.0100339
= 0.05360
Total entrainment ra = 47.5527760
= 3.2107227
Entrainment and Elutriat:.on"%'..

Dpi Xi Fio Fi
22.000 0.1649 67003312 0.97475556
57.459 0.0562 C { 5 b 27323141 0.34949154
88.150 0.0231 4 538 5915 0.93437089 0.13255142

114.560 0.0666 . d.207139458 .2798095 2.69390060 0.32402518
136.470 0.0839 o 3.28765690 0.27583440 3.39366733 0.33293951
163.770 0.0638 0. 8&68870 2.06776416 .13192335 2.58064341 0.17677323
212.130 0.1764 0.2196811 .038751 .13519615 0.16872767
325.960 0. : 77318 0.20417783
601.040 0. 00 3 6 22637 0.06638002
DpMe (micron) —149 463 Surface Mean (micron) = 82.335
. Free board hight (HI:m) = 1. 00 Runnij time (T:sec)

AR @sﬁeﬂfﬁmmﬁﬁ: ERE R

Total trainme rate at surface (Fo:kg/sqr.m-s) = 40.4489560
Total elutriation rate (F:kg/sqr.m-s) = 2.7298220
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Appendix C

C'~I> Listing of computer program : DATA.prg

* :’i’rogram DATA.prg : Entrainment experimental data management
* £

* EXPDATA.dbf : Source data direct measure or detected from experiment
* INPFORM. fmt : Monitor display format for editing of experimental data
ok EXPNO.ndx  : Index for gearching, key field "Experimental No.:RECNO"
-* PCLEANAL.PRG : Program for partic] ‘ e analysis of data in FXPDATA.dbf
PCLEDATA.dbf : Output resi .' f:;r”"m' AL.prg and data used for
calculatiol ,.‘:_" d atamen ate ’
SIZEFORM. fmt or editing of PCLEDATA.dbf
tered from PCLEDATA.dbf,

@ e called H@;‘.bh ‘bas (.EXE)
set talk off
- set echo off
do while .t. .

clear all

- store space(l) to &

clear
text

* % ¥ ¥ ¥

Analysis m

¢ ab Calculate EnfpAinment Rate

AUARETNTRENT

6. Quit #( 0 = exit program ) u‘
N

Select Choice ?

endtext
@ 21,42 get A
read




C1 (continue)
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do case
case A - "1"
use b:expdata.dbf mdex expno
set form to inpform.fmt
appe
reindex
clos data
case A - "2"

use b:result. dbf i)
appe from b:e :

reindexA

clos daka - -
case A =5" Y |

do repo m
case A =

quit

"ﬂﬂ’JﬂEW]iWEI']ﬂ‘i

@ 22, 20 say '"x&k Choxge Error : eﬂCry 1 Hxk"

ARTRINIUUNINYA Y

f endcase
enddo
set talk on
* set echo on
retu
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C1 (continue)

* Program : PCLEANAL.prg
set talk off
set echo off
clear
EXP =0

T ——
use b:expdata. : “H
sele 2 :
use b:pcledata.
zap
sele 1
go top
@ 3,3 say "%
@ 4,3 say "***
read
@ 20,10 say "'***
seek EXP
REC = recno()
do while .not. eof ( -
SAMWT (SF40—F40)+ SF6O-F60)+ 0-F80) + (SF100-F100) + (SF120-F120)
325-F325) + (SFRAME-FRAME)

e XP PICTURE "###"
a 'get Y

seiait | xxt

repl X
repl CU_FR+H -
repl X 325 o :
repl CU_325 sfith CU_] m
repl X_200 #With (SFZOO—FZOO) /SAMWT

repl CU_200 witth-CU_325+X_200*1

e AR 1 81179

repl CU_120 with CU_140+¥_120*100

RN 1870 Y

repl X 80 with (SF80-F80)/S

repl CU_80 with CU_100+X_80*100
repl X_60 with (SF60-F60)/SAMWT
repl CU_60 with CU_80+X_60*100
repl X 40 with (SFAQ-FA40)/SAMWT
repl CU 40 with CU_60+X_40%100

—
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C2 Listing of computer program : PCLEANAL.prg

store LOG(SAM_40)*X_40+LOG (SAM_60) *X_60+10G (SAM_80) *X_80
+10G (SAM_100) *X_100+L0G (SAM_120) *X_120+LOG (SAM_: 140) *X 140
+10G (SAM_200) *X_200+I.OG(SAM 325) *X_325+10G(SAM_FR)*X FR to SUMLOG
- repl DPMEAN with exp (SUMLOG)
SUMSUR = X_40/SAM_40+X_60/SAM
+X_140/SAM_140+X_200/SA
repl SURMEAN with 1/ R
20,10 clear
.10 say "Eb{perlmental ‘

@

@6

@6

@ 8,10 say "SUM IOG =
@ 8,21 say SUMLOG pic
@ 9,10 say "Mean ParticlesDig
@ 9,36 say DPMEAN pi :

@ 10,10 say " Surface Me
@ 10,36 say SURMEAN pi
sele 2
appe blank

repl H with expdata—)H o=
repl DPMEAN w1th expdat, )

repl SAM_40 3
repl SAM_60
repl SAM 80
repl SAM_100
repl SAM 120 wit expdata—)SAM 120
repl S ﬁm with' expdata->SAM_140 a

5 ke sssdasuces ) 11217179

repl S
repl SAMIFR * with expdata—)SAM FR

@m SHRER291917 1878 Y

pl X_100 with expdata->X_100
repl X_120 with expdata->X_120
repl X_140 with expdata->X_140
repl X 200 with expdata—>X_200-
repl X_325 with expdata->X_325
repl X FR with expdata—>X FR
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'C2 (continue)

repl X 60 with expdata->X 60 -
repl X 80 with expdata->X_80
repl X 100 with expdata->X_100
repl X_120 with expdata->
repl X 140 with expdata-’
repl X_200 with expdal '
repl X_325 with
repl X FR with™ Q
repl CU_40 expdata
repl CU_60 R ex
repl CU_80 wi
repl CU_100 v
repl CU_120
repl CU_140
repl CU_200
repl CU_.
repl CU_FR
if upper (Y)
exit

go REC |
set format td i

edit
copy to b:varige de
clos all

T Auginendnenns
ARIAININAMINYINY
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C3 Listing of computer program : ENTRAIN.exe(.bas) \

REM : ENTRAIN.exe(bas)
REM : Program for Estimation of Entrainment and Elutriation Rate
of Fluidized Bed

Calculation procedure was base
Developed by: Mu Somjangakul, I

cls -
clear -
$include "b:TITLE.bas,y .
gosub Anykey

cls

defdbl U,D,V,R,F,E
dim X(1:9)

dim Dp(1:9)

dim CU(1:9)

dim Ut (1:9)

dim FiAl(1:9)

dim Fio(1:9)
dim Fi(1:9)
YNS = " ‘ !‘f’ ‘ ‘J"
locate 1,10
input "Constant Data File '»-:'5’!“ v}/
if ucase$ (YNS) "N'

$include "b:inpy -u- 8 e 7
end if 1"'"
$include "b: openconﬂas m
delay 3
cls

cise 1 ﬂumwﬂmwmm

DEF FN ReNo (V ) = DenP*V*D#/Vls#‘ partlcle Renold's

< ABARIATALUANT RHGE

input 2 FbcpNo’s U, Lt
Dp(1),X(1),Cu(1),Dp(2),X(2) ,Cu(2),Dp(3) ,X(3),Cu(3),_
Dp(4) ,X(4) ,Cu(4) ,Dp(5) ,X(5) ,Cu(5) ,Dp(6) ,X(6) ,Cu(6),_
Dp(7),X(7),Cu(7),Dp(8),X(8) ,Cu(8) ,Dp(9) ,X(9),Cu(9),_
SamDpMean , SamDsm

close #2
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'C3 (continue)

for % =1to 9 'Cal. Ut Loop
do
Dp(j%) = Dp(j%)*10°-6 'convert to SI unit
Ut (j%) = ((3.1*(DenP-DenG) *g*Dp (%) *Shape) /DenG) * (1/2)
Re = FNReNo (Ut (%) , Dp (j%) *Shape)
IF Re>500 THEN
GOSUB Report
PRINT "( 500 ¢ Re < 200,
exit loop
ELSE
Ut (3%) = ((4*(DenP-Dent
Re = FNReNo (Ut (3%) ,Dnid
IF Re>.4 AND Re<=500
GOSUB Report
PRINT "( 0.4
exit loop
else
Ut (3% = (Dp(j%)*She
Re = FNReNo (Ut (7%
GOSUB Report
print "( Re ¢ 0.4
exit loop
end if
END IF
loop
rem

3) *Dp (%) *Shape

next j%  'End Cal _ S
delay 1 H

L A, L, Baq]_c I"f@at ion

- o YHINUNTNEINT

locate 2,3 : r1nt 'Calculation of Mininum Fluldlzatmn Veloc1ty ( ST Uit )"
1ocate 3,3 ¢ prmt "

el - Vo 2 SNHNMINIDA L., ——

locate 6,3
input "Select Mumber ( 1 or 2) "; Em$
if Eq.n$="1" or mrl$="2" then
exit loop
end if
gosub PrnErr
loop
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C3 (continue)

locate 9,3 : print "Estimation of Bubble Diameter in Gaseous Fluidied Bed"
locate 10,3 : print "Equation of Mori and Wen, (ATIChE J, 21:109-115, 1975)"
locate 11,3 : print "Unit Used in The Empirical Formula : CGS

locate 12,3 : print "

locate 14,3
print "Type of Distributor P
do
locate 15,3 : input "Se
if Type$="1" or Type$=
exit loop
end if
gosub PrnErr
loop

plate, 2 = Porous plate 1"

rem ;————————————
DpMean$ = DpMean'*lO -6
Dsmff = Dsm!*10°-6
select case Eqn$
case = "1" Lyely
Galt = ((DpMean#*Shape) " 3*Den > T
MF# = (33.7°2+(0.0408*Gaf) )4
Unff = (MFiP<Vist)/ (DenG* (Dp
case = "2" ==
locate 8,3 DT
print "{ Group A POWAEES +30°<-ap .
Unf# = (9e-4* (DenP=Den
end select i

Pagticle Density ¢ 1,500 1"

1s#0 87*DenG .066)

%zmwﬁuﬁﬁmﬁmsWHWﬂi

e HAAAN I Wﬂ’miﬂﬁﬂ

Bp(1),X(1),Cu(1),Dp(2) ,X(2),Cu(2),Dp(3) ,X(3) ,Cu(3),_
Dp(4) ,X(4) ,Cu(4) ,Dp(5) ,X(5),Cu(5),Dp(6) ,X(6) ,Cu(h),_
Dp(7) ,X(7),Cu(7) ,Dp(8) ,X(8) ,Cu(8),Dp(9),X(9),Cu(9),_
SamDpMean , SamDsm




C3 (continue)
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rem : -——Cal. Bubble diameter at bed surface
AAc = Ac*x10°4 'covert to CGS

hh = h*100

DDc = Dc*100

UUUmf = (U-Unf)*100
select case Type$
case "1"

Dbo = 0.347* (AAc*UUUnf /Nd!
case "2"
~ Dbo = 0.00376*UUUnf "
end select
Dbm = 0.652* (AAc*UUUnE
Db = Db~ (Dbm—Dho) *
Db = Db*10"-2 ' conver

Ulnf = U-Unf
Fo = (3.07E-9*DenG"3.

cls
locate 2,2
print "Entrainment and Elu
locate 3,2
print "

tal No.

locate 4,2
print " Dpi
locate 5,2

print "

f°;1’;§i“@ %J"’i“iﬂﬂmw TRl
“SREAN0I AANEAINGIAE

Re -DenG*UUt*Dp(J%)*Shape/V1s#
if ( Rep<=2.38/Dc ) then
Lanb# = 5.17*Rep” (-1.5) *Dc"2/K#

else
"~ Lambff = 12.3*Rep” (-2.5) *Dc/K#
end if
Epsilon$ = (1+(Lamb§*UUt"2)/(2*g*Dc)) " (-1/4.7)
EiAl(j%) = DenP*(1-Epsilonit) *UUt
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C3 (continue)

else
EiA1(j%) = 0
end if

FiAl(j%) = EiAl(j%)*X(j%)

riation rate of particle i

Fio(j%) = Fo*X(j%) ate of particle i (surface)

Dp(j%) = Dp(3%)*10°6

locate 6+3%,2
locate 6+j95 11 =2 pr'

locate 6+J96 32 s
locate 6+3%,44 :
locate 6+j%,56 :
locate 6+3%,68 :

next j% : 9 DATA POINT

locate 16,2

print " e s S ol
locate 17,2 fi AY )

brint using "8 B W
print "
"ﬂ#uﬂﬂ ANV n k)

locate 18,2
print " Minimum fluidized velocity ( :m/s) =

EE%EW” STIRl AN Y

print us:.ng "HELHEETCC; Db

locate 21,2

print "Total entrainment rate at bed surface (Fo: Kg/sqr m-s)
print using "##.###""""";Fo

locate 22,2

print " TOTAL ELUTRIATION RATE OF PARTICLE (F:Kg/sqr.m-s) :
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C3 (continue)

print using "##.4#3°" " FH

locate 23,2

print " ‘ Y
gosub Anykey |

Dp(4) ,X(4),
Dp(5),X(5),
Dp(6) ,X(6),Ut!
m(7)lx( - f‘.

Dp(8) X (8) , s 12l (),
Dp(9) , X (94Ut (9, G (6

LooP - £ EF - A0S EOF LOOP

close #2
close #3

END

Anykey:
locate 24,2
print "press any k&

while not instat

wend

Char$ = inkey$ jn. %ﬂ

return

A SRR

print 3% ’_“ 't(. : ¢ 2 A
R RN IUURIINYA Y

PrnErr:

locate 24,2

print "*** Data Entry Error ***"

beep 3

locate 24,2

print " "
return
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Appendix D

Example calculation of computer program ENTRAIN.exe

= 1304

Particle termina!iu E—lf uuﬁm j w El/] ﬂ ‘j
o Q“WW QN1T ima_gfa 1808

(22x10-6)2 (1400 - 1.1032) 9.80665
18(1.8464 x 10-9)

0.0199 m/s

U =

Pg Udpi

Re = T
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1.1032 x 0.0199 x 22x10-6
1.8464x10-3

0.0262 < 0.4

lutriation r nstant and Elutriation rate : from equation 2.3, 2.15 - 2.17

i
Aps M . ' -
—d—z- —2g5' = ‘5.17 RCP 1.5p2

" U ANININYINT

A1400 <1%ﬂ = i.,(5.17) (1.686)1:5 (0.254)2

AR INGIAT

I (0.04588)(1.304- 0.0199)2 JWAD

& 5 % 9.80665 x 0.254

0.9968

Ejoo (1400) (1-0.9968) (1.304 - 0.0199)

= 574 kg/m2.s




Fei = EjoXi

5.74 x 0.1649

= 094 kg/m2.s

Remf -

where Rems

il ﬁuﬂqﬁﬁﬁ?WHWni
qwﬁ&fn( Wik AR

= 148.221

U (149.463x10-6) (1.1032)
1.8464x10-5

_ Remf

Remt =  [(33.7)2+ (0.0408) (148.221)]2- 337




[(33.7)2 + (0.0408) (148.221)]'/* - 33.7
Unt = 803

= 001 m/s

Empirical correlation for calculating bubble diameter is in cgs unit

Dpm
Dbo
Dy | |
Fo - ___'_u‘. 0.80665)0-5 95
(0.0506) (0.0537) - e ; 10525 (1.304 - 0.01)
Foi
ﬂwﬁ“ﬁﬂmw YT

= 791  ¢kg/m2s

amaﬁﬂimum'mmaa
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Appendix E
A sample worksheet of non linea \\ lysis for curve fitting
Regression analysis : Y = A + B exp(kX)
informof Y =a+bX1+cX2
X=time| Y= Xi/Xio Xo . X2 x1*x2 X142 %242 x1*'y x2*y
. 8)(X2-X2ave)
first approx=  0.039 (6 point) 0 1.00000| 1.0000 3. ,-0.178 -0.148  0.685 0.032 0.664 -0.143
suggest=  0.033 1 0.06317| 1.0000 0.822 -0.115 0.019 0675 0.019 -0.111
2 0.03933| 1.0000 -0.112 0.019 0.029 0.013 0.027 0.018
testvalue=  0.033 3 0.02741| 1.0000 -0.175 00380 0030 . 0031 0029 0.030
4 0.03218| 1.0000 .0.178 0.031 0.030 0.032 0.029  0.030
oeff of det. =  0.9999 5 0.02741| 1.0000 .0.178 0.031 = 0.030 0.032 0.029  0.030
Sum=| 15.000 1.190| 6.000 0000 -0.151 _ 0.823 0.814 0797 -0.148
mean=| 2.500 0.198 5
D=| o0.6467 ' Experimentﬁ@ession Calculate y*2  Yreg*2
A=| 0.0312 gy 10000  1.0000 1.0000 0.643  0.643
B=| 0.9688 ﬂ u EJ | 0.0632  0.018 0.018
ke B4112 EJ j ’] 0.0323  0.025  0.028
Coeff of det. =| 0.999897 0.0274 o 0312 0.0312  0.029  0.028
Cc=| 0.0005 ; 4.0 omz 00312 00312 0028  0.028
z=| 0.9999 Q W’] a q ﬂ ‘i . 0.029  0.028
q

Calculate = a + bx1 + cx2

el
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An example resulting cuvre from regression analysis
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Appendix F

F1.1 Plot of Xi/Xjo versus time from experimental data set U3H1
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F1.2 Plot of Xi/Xio versus time from experimental data set U3H2
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F1.3 Plot of Xi/Xjo versus time from experimental data set U3H3
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F1.4 Plot of Xiy/Xjo versus time from experimental data set U3H4
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F1.5 Plot of Xi/X, versus time from experimental data set U3H5
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F2.1 Plot of Xi/Xjo versus time from experimental data set U4H1
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F2.2 Plot of Xi/Xjo versus time frorh experimental data set U4H2
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F2.3 Plot of Xi/Xjo versus time from experimental data éet U4H3
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F2.4 Plot of Xi/Xjo versus time from experimental data set U4H4
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F2.5 Plot of Xi/Xio versus time from experimental data set U4H5
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F3.1 Plot of Xi/Xio versus time from experimental data set U5H1
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F3.2 Plot of Xj/Xjo versus time from experimental data set USH2
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F3.3 Plot of Xi/Xio versus time from experimental data set USH3
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F3.4 Plot of Xi/Xjo versus time from experimental data set U5H4
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F3.5 Plot of Xi/Xj, versus time from experimental data set USH5
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Appendix G

G1.1 Comparison of elutriation rate between Wi/Wio and Xj/Xjo of
particle class 60-80 mesh (212 um) in U3 series
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G1.2 Comparison of elutriation rate between Wi/Wio and Xi/Xio of
particle class 80-100 mesh (164 um) in U3 series
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G1.3 Comparison of elutriation rate between Wj/W,, and Xi/Xio of
particle class 100-120 mesh (136 um) in U3 series

|U3-Wi : 100-1 20.
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G1.4 Comparison of elutriation rate between Wi/Wiqg and Xj/Xjo of
particle class 120-140 mesh (115 um) in U3 series
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G1.5 Comparison of elutriation rate between Wi/Wij, ahd Xi/Xjo of
particle class 140-200 mesh (88 um) in U3 series
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G1.6 Comparison of elutriation rate between Wi/Wio and Xj/Xjo of
particle class 200-325 mesh (57 um) in U3 series
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G1.7 Comparison of elutriation rate between Wj/Wi, and Xi/Xjo of
particle class 325- mesh (22 um) in U3 series
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G2.1 Comparison of elutriation rate between Wi/Wio and Xj/Xio of
particle class 60-80 mesh (212 .um) in U4 series

'|U4-Wi : 60-80.
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G2.2 Comparison of elutriation rate between Wi/Wio and Xi/Xjo of
particle class 80-100 mesh (164 um) in U4 series

'|U4-w1 : 80-1 oo.
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G2.3 Comparison of elutriation rate between Wi/Wj, and Xi/Xjo of
particle class 100-120 mesh (136 um) in U4 series

|U4-Wi : 100-1 20.
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G2.4 Comparison of elutriation rate between Wi/Wio and Xi/Xijo of
particle class 120-140 mesh (115 pm) in U4 series
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G2.5 Comparison of elutriation rate between Wj/Wijo and Xi/Xjo of
particle class 140-200 mesh (88 um) in U4 series

’|u4-Wi : 140-200.
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G2 6 Comparison of elutriation rate between Wi/Wj, and Xi/Xjo of
particle class 200-325 mesh (57 um) in U4 series
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G2.7 Comparison of elutriation rate between Wi/Wijo and Xi/Xjo of
particle class 325- mesh (22 um) in U4 series

|U4-Wi : 325-.
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G3.1 Comparison of elutriation rate between Wij/Wj, and X{/Xio of
particle class 60-80 mesh (212 um) in U5 series

|U5-WI 3 60-80.
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G3.2 Comparison of elutriation rate between Wi/Wio and Xi/Xjo of

24
particle class 80-100 mesh (164 um) in U5 series
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G3.3 Comparison of elutriation rate between Wi/Wio and Xi/Xjo of
particle class 100-120 mesh (136 um) in U5 series
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G3.4 Comparison of elutriation rate between Wi/Wio and Xi/Xjo of
particle class 120-140 mesh (115 um) in U5 series
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G3.5 Comparison of elutriation rate between Wi/Wjo and Xi/Xjo of
particle class 140-200 mesh (88 um) in U5 series

[U5-Wi : 140-200.
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G3.6 Comparison of elutriation rate between Wj/Wio and Xi/Xio of
particle class 200-325 mesh (57 pum) in U5 series
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G3.7 Comparison of elutriation rate between Wj/Wijo and Xi/Xjo of
particle class 325- mesh (22 pm) in U5 series
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Appendix H

Calculation of efficiency, operating time and energy consumption

for ocimum seed powder classifi 77

Efficiency :

I

From Appendix G3. riation of 80-100 and 100-120

particle classes g inated within a :# rom Table 5.1c about
50 % of these particleﬂ'ere CMO actua coll@ion of required particles

(W) is then detemuned from,the remaning weight fraction ;

W Hglm 2?]6~§J YJ4)X05+§J’1QO‘§839)(1 05)x05
ARININ TN HP1INAE

T%e classification efficiency = W—x 100

= 8929 %

Operating time :
According to the system of ocimum seed powder, elutriation rate of finest

particle was considered as rate determinating step, from Table 5.3 (U5 and HS of



~ Energy consumption ;
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325- particle group), the elutriation velocity constant, k or B, of this particle class is

-0.126 min-1. Thus, time required for operation could be calculated form ;

Lotal SRl = e

Practically, however, to ensuie.that & all removed, operation was

performed with about S-k dditio thermore, in preliminary
study of combined si \\\\\

complete the process.

out 30 minutes time to

Power consumptio derived from mechanical
energy balance (following ! etHod in- idization Engineering", Kunii and

Levenspiel, pp 100) (11) ;

forair, y=14, p1 ‘.ldtm

ﬂmmmwm |

(1.4 - 1) :
q W'W ﬂﬂﬂgm UNINBHA
l_y_l ol ,,,
= 0.2857
Wsi = 3.5pyVa (1- pp0285)
p3-pa = H(-e)ps-Pelg
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. _ (500 g)
volume of solid Tk g Jem)
= 357.14 cm3
volume of bulk solid = Ach

€
P3- P4
the pressure drop thro 10 % of the pressure drop through the bed
Z | A

P2-P3

'II IH‘
‘4 |

= £0,0024 atm

ﬂuﬁqngwgwﬂwni
RIS ING 1A Y

- B3
_ (usys06.7n0026 - 0.0024)

1.026

Il

58135.34 cm3/sec

Il

58.13 lit/s
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(3.5)(1.026)(58.13)(1 - 1.0260-2857)(0.1359)

=
=
Il

0.021 hp

assurned that blower efficiency is 60 %;

power consumption =

energy consumpiion

AusINeninens
ARIANTAUNNINGAE
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