ﬁ%%
USAGE OF THE DEVELOPED SYSTEM
AND DISCUSSIONS

CHAPTER1V

The CAL developed 1 earcil is a simple simulator program
including theoretical database f: .w students and one who is

interested in this field. icrosoft Windows Version

3.1 or later. Computers ' nust at least have 386DX

microprocessors with 4 B

Usage of each moc me basis. Users can call the

dialog boxes to input data . culation will be shown in
new windows. This part w it as an example.

=TT 24
4.1 Simulation Example . ———~" =

4.1.1 Datalnpt#’ X
When the Filtra Unit module 1s called, the mst menu with a figure of

plate-and-frame ﬁ . m 4.1-1,. The user can change
menu to Thai lan, ﬂﬂl ing “Tog , item'i lp menu.

U

AN TUNNINGAY
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FILTRATION

calculate. It is not nec 952

mark (v') will appear in
2 shows the dialog box that is

e NN NGNS
ARIANINUNNIING Y

front of the menu item tg: already selected. Figure 4.1-



FILTRATION

File Data Run Theory

ama:ilslumsnaaay

AN

Ausuyansav

ilufinsouvaunsasyansoy

It is convenien the ata in 4 table as illustrated in figure
4.1-3. For this unit, nns. The first column is

pair which must be filled iri the second and the third

columns. The uacﬂ[ﬁt % ﬂaﬂ wqﬁfwgﬂrﬁ;jomt format.
ARIAIN TN TN

consecutive order of dats
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FILTRATION w R ERIPITE s [z
File Data Run Theory Help

W E| Experimental Data =
e Time[sec) Volume({cu.m.)
out 110 0

2 |44 0.000498 -[

3 |95 0.001
material iff 1 Il.ll i |

D

6

7

8

9

b ﬂ‘lJEJ’mEJVliWEJ']ﬂﬁ
QW']@\‘iﬂ‘iﬂJ UANAINYAY
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FILTRATION &EEIEIFIEIEE

Eile Data R{SIT=] Total Data Help

# ama:filiflumsnaaay :
AU = 338.0000 kPa -
“usugansay = 1 ya
iuﬁnsscniuin-uansac = 0.0439 sq.ft.
d“‘:u'z“ # doyaifissiiviaging :
anwniiavavvaumas = 0.000897 kgim-s
Cs = 23.4700 kg/cu.m.

material|
# Husuilayaiiunwa = 11

Figure 4.1-4 Check input data mﬂ%_f 7 -

illustrated in figures 4.1-Bana 1-6. Furt €, Users ax access the theory section
by selecting the recommend button in these twowindows.

ﬂuEJ’J‘VlEJ‘Vl‘EWEJ’]ﬂﬁ
amaﬁﬂmummmaﬂ
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FILTRATION

materidl | fpafvovaumsmsnsau :

vo : o i
- L + o 4
1( ~
L 5| -

et |
t=(3.00867¢+ I/V / / .‘ \\ ‘--.

;5}“4 \\\\ s

%\

| ‘i’f_ ‘
Figure 4.1-5 The numerical S fe

r!j_k .«.ul"
P

. 77 — 77

) 2
ﬂﬁﬂ’.]“flﬂﬂ‘ﬁwmﬂ‘i
amaﬂmm UAIINAY



FILTRATION
File Data Run Theory
T ~ Graph |
R, - L
dT/4V [sec/cu.m.) nswdmiummaviluaumsmsnsau
3.5e+07

clear filtr}|

out 3.2e+07
2.8e+07

2.5e+07

material 2.1ee87

1.8e+07
1.4e407
1.1e+07
7.1e+06
3.5e+06

Figure 4.1-6 The graphical re ulfﬁ .

AT PR
gl

""‘- i

4.1.3 Theory Presenta
The user ¢4

“Theory” menu. The coQ:nts of the selected umt will appear as shown in ﬁgure 4.1-

o R T =
AR ANNIUUMIINYINY
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=l Iz FILTRATION
File Edit Bookmark Help

CREI|
® aanany
® F8msnses
® yiaiadoodiouazmaldiytoysd
® nuininies

® msmm’mﬁ'uaﬁmmﬂm‘lmu & ua LENNIDY

AUEINENINYINg
ARIANINNNIING Y



FILTRATION

Elle Edit Bookmark Help

1) E,....w_

Type a word. or select one from the list.
Then choose Show Topics.

Ifﬂnmiouﬂansonmrﬂﬁlsthmf

msnsoah.ﬂllomu "
smi alpha uaz Rm

mnruhnnu&un

ANVMUMUIIEBa AN

Figure 4.1-8 Search dialog b

These equations included iy hot spots. The user can

click on the symbol to Se]e nomenclature in pop-up windows as illustrated in figure

£ ﬂTJEJ'WIEW]‘ﬁWEJ’]ﬂ'ﬁ
AR ANNIUNRIINYIAE
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FILTRATION

Elle Edit Bookmark Help

d .
MINANARAAVDIVDI IWALNDHIWLAN UAZHINTDY

2 7 usmsnmmanzasiushngas usswAnifedunam L (m) et (sec) Auimanaas A (m?) ue
mundudausuna fitrate s L it v (m/sec) mialwaozfidnuamfaumalnari packed bed #slnaatinedh 4
wuy Laminar flow 1778ssanamiteunIuns Caman-Kozenny ua Blake -Kozenny anlaladail

Abg = lipv(l-z)’S)
So - Wwiifndumzuaeeuna (m?) (1)

j‘Diﬁ'erence among each

1n1' eory section. Table 4.1-1

shows the summary of i mput data and output data for each module in this system.

Table 4.1-1 The Qﬁrj'f#agJ of,‘%nput outp?data l{)e'rj e;lh Ele

Unit Name Data-Inp 3140 wt
a | [l -
1. Filtratio - presure and filfer area | - cake and filter media resistance

- density and viscosity of fluid - a basic equation for filtration

- slurry concentration rate in batch process
- data between time and filtrate

volume




Table 4.1-1 (Continued)
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Unit Name

Data Input

Data Output

2. Sedimentation

- particle size and density

- fluid viscosity and density
- total volume of fluid

- total weight of particle

- data between ti

interface i in!

- terminal velocity found by
using difference methods:
1. from batch settling test
2. free settling velocity

3. hindered settling velocity

| 4. terminal velocity based on

f@é

3. Sieve Analysis

_parti “o"
-sph city'a

4. Efflux Time of
a Tank

okes’ law

ass fraction of each increment

- specific surface of mixture

factof of péi | = number of particle per unit

- datadb | mass

and weight" \ierage particle size

- densityand s i \equivalent length of valve

- diameter tﬁﬁe’:—**valve - time and height of fluid in a

- the length gf‘i:af?;f_m:@ vipe tank with pipe fitting
dgﬁ between time and fluid

j.'J

5. Flow in Pipe

N’

and v1scos
ﬂuﬂ

of fluid

1' ﬁﬁﬁ%@ﬂfﬂd 0]
- density of fluid that used in
pressure measurement

- data between radius distance and
height difference of pressure
measuring fluid between pitot

measuring point and pipe surface

Vi3 welds

- veloci%distribution that
calc n 2 methods:

1. from theory

% from théaturement data




Table 4.1-1 (Continued)
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Unit Name

Data Input

Data Output

6. Fluidization

- cross-section area of chamber
- heater surface area
- experimental data collected in 2

cases:

7. Mixing

- the results depend on data
input :-

case 1 : superficial velocity
case 2 : heat transfer rate and
surface heat transfer

coefficient

‘ - goncentration ratio between
\ at time and final

concentration

- power used in agitation

Note : All output'“sults isin SI unit g'stem

ARIANN I UAIINYAY




58

4.2 Discussion

4.2.1 Calculation Section

This CAL system was tested its accuracy of calculation by comparing with
other sources, such as using Microsoft Excel package, and some of the examples in
the reference books. All modules in this CAL system give the results agreeing well
with those of other sources. Some \;a:l s' ight be a very small difference as about
10.03%. n {S;I//J/‘

> =
SI system, the official.i itional syst i

this research. Because

nowadays.

The following

e
results. -~ W
; |Ii_ _:_J; s q
1) Filtratio i 2Tl
Iy e e

Two simulation exatiples aregté for this unit. Example 4.2.1 is
an example problem from “Transg‘ig—*__[ ess.
R

Example 4.2.1 Data for the laboratory filtration of CaCOj; slurry in water at 298.2 K

are reporteﬂ we&'z’ﬂ a%] %Ijsm ﬁe%q%}g} %@2 The filter area of

the plate—andq‘-'h'ame press is 0.0439 m>. The slurry concentratipnis 23.47 kg/m’.

RN TMURIINYIA

Table 4.2-13Data for examp

time(s) | Volume(m’) | time(s) | Volume(m®) | time(s) [ Volume(m®)

0 0.000000 24.6 0.002000 73.6 0.004004
4.4 0.000498 34.7 0.002498 89.4 0.004502
9.5 0.001000 46.1 0.003002 107.3 0.005009

16.3 0.001501 59 0.003506
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The results for this example from this program, the calculation from MS Excel
and the answer from the reference book is reported in table 4.2-2.

Table 4.2-2 The comparison of the results from the program with those from other

sources in example 4.2.1.

The program Fxcel Ref. book
results ‘ =
: ce| Results |%Difference
B(S/m) | 635195 | 6351951 | - T 32.80
Kp(s/m6) 6.01733E+0 ( 04]. 0« 1 6.28E+06 -8.37
o(m/kg) | 1.86810E+1T" 1 -0.03 . [1.95E+11 -8.40
Rn(m™) | 1.05427E g _lei LA\ 0 .09E+10 31.96
() ;ﬂf \
Note : %Difference= (P ] ‘ult ;55' fifgari x 100
The results from this modﬁé;t) dif erent from that of MS Excel, but it
is about 32.80% dlﬂ'ex"gce from the ult in the -ﬁ ook. This is due to the
difference in finding lope ; lationship between V,,, and

AY/AV is a reason. Thl‘;tjm al regresﬂ)n method to fit the data
points. Data which plotted-between V,,, and A¥AV is illustrated in figure 4.2-1.

ﬂuﬂ'msm'swzrm
amaﬂﬂmwnwmaa
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40000
35000 >
30000 //
ng 25000
5 20000
3
< 15000 /< < 1 « Datapoints
Lkl —Ref. book
10000 /x/ Pl o
5000 2
0 7
0 ' 0.004 0.005
. -_7"_‘,1 :
22BN |
Figure 4.2-1 Determination/of ¢oust é‘ le 1.1 by various methods.
a
Example 4.2.2 Press-and- Iter'press is opera constant pressure of 186.314
kPa. The filter area 0'33@ the § concentration is 86.14 kg/m’.
Filtrate viscosity is 8.94@{‘?" : 2 time and filtrate volume are
reported in table 2 =
Py J
Table 4.2-3 Data for example 4.2.2.
time(min) Vm
me(min 1&
0 q0 : -
0.08 1 F ~ 9
AN AN o
0.15 g 2  ; 6 5 10
0.27 3 1.27 7

The result from this program and MS Excel is reported in table 4.2-4 with %
difference. The plot for finding both constants (B and K,) is shown in figure 4.2-2.
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Table 4.2-4 The comparison of the results from program with another calculator for

example 4.2.2.
‘ The program MS Excel
results Results % Difference
B(S/m’) 3780 781.82 131.45
Kp(s/m6) 1.08000E+06 | 2.84360E+06 -89.89
a(m/kg) 1.67283% | \ SIE+10 -89.89
R, (m™) 6.34;@ : 10 131.79

40000 - 3 P, 4 N
454
35000 - i 4
S Bxcel \
30000 - Lo
25000 - Peder ¥ //o
¥ 130
Jf*ﬁi_-zi /

20000 -

AVAYV,s/m3

15000

10000

5000 |

0

0.008 0.01

AUHINENTHEIN
R TN Y TR

The large difference between two methods is due to the different basis in

calculations. The results from MS Excel is obtained using the entire data in
regression to find both constants but this program uses only a partial range of data.
From figure 4.2-2, we found that the relationship is not linear and more dispersed at

higher V,,,. The reason is when the filtration time increases, more cake collected in
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frames causes an increases in cake resistance, so the filtrate volume decreases. This
method is valid only in the initial range of data for regression to find filtration
constants. This program will exclude especially the first point providing the
coefficient of determination (r2) more than 0.8. We select this value because we know
that the relation between V,,, and AVAV for constant pressure filtration is linear, so it
should have the value of r* approach to one. The value of r* higher than 0.8 indicates
that 80 percent of the variation in At/_f\\\/ v ryd'cted by the regression line with Vavg.

The user can apply t@‘ofﬂus l&several purposes, such as :

- 'J' T————
1. The user can use the.g ¢ equation for calculating filtration rate of

.,

ine fec;miq.predict the filtration time at

o

batchwise operations, and

N
-

i E.Qnstant for specific material, the

a given filtration volume,
2. Because the filte

user can find a new consta ‘ thn the operating condition is

changed but filter media i

3. For the incompre cific cake resistant (o) is

J-'v'
P s

constant, the constant K, for a mpcr ndition with the same cake can be
calculated directly from equatton‘(-%f—/f 1)/ -m:‘ "
The specific cake-iesista OF

:  -'- e will change with the
pressure drop in the sysf te for ciﬁc cake resistance and

pressure drop is given by

AUV INGINT oo

where o, and S até constants. The vzg,ue of Sis usuglly between 0.&}0.8.

R FRIFVEH RITYERE L drop vates
with fixed ‘@nother variables. The specific cake resistant for these two conditions can
be calculated after finishing the experiment. Two variables system equations are set
up by substitute the value of o and (-AP) in equation (4.2-1). The correlation
!aetween a and (-AP) is obtained, therefore the user can predict the value of o at a

given pressure drop. Then the parameters in the basic equation for filtration rate in
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batch process for the system with the same cake and filter media can be predicted at

various conditions.

2) Sedimentation Unit
The results from the sedimentation unit module are composed of four values of
settling velocity calculated by various methods. An example 4.2.3 uses sample data
obtained from the laboratory of dep

t of Chemical Engineering, Faculty of
Science, Chulalongkorn Umversn \ ,

Example 4.2.3 Data for ba 7,
p=998 kg/m°) are repg
CaCO; in 100 cm
particle diameter 1s 30

w in water (u=1x107 Pas,
\

. u Ty is prepared from 35 g of
"€aCo; is 2260 kg/m’. The
by © uri'y is 1.00208x10™ Pa.s.

Table 4.2-5 Batch settling test dat

VRS E0A




The results from this program are as follows:

1. Terminal velocity from batch settling test = 0.000607688 m/s.
2. Free settling velocity =0.000618321 m/s.
3. Hindered settling velocity =0.00061833 m/s.
4. Terminal velocity based on Stokes’law = 0.00061838 m/s.

These results are the same as those from MS Excel using the same basis.

ing the initial slope. The result for

, D
06 & —-
05 N ’ N“ g
R . "
i -r; 5”' | line
™ A
= a2
:0 ‘fﬂs;w
8 0-3 ‘-! 3;-';"1::' -;. i'._'
§ 55
E - 2 & K e P, ‘- -J - ‘ o ™.
EB;,K;_ 5 | 4!
) Il
0 T " n 1 A) ' U T
AUYINYLHYTTT =
q Lo

e 5 e VT 8 1]

It is known that the initial slbpe in batch settling process is constant and it will
change rapidly when it reaches the critical point. From this point, we can determine a
range before the compression zone by comparing the slope of consecutive data pairs.

With the several trial-and-error tests, we found that slope difference less than 60
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percent are acceptable in finding settling velocity. We assume that the initial slope

and the slope near the critical point is different more than 60 percent.

We can compare the result from batch settling test and the equations from
theory. The example shows that the velocity determined from both methods has a
little difference because the concentration of slurry is rather low therefore the

hindering effect is neglect.

The example data i om-* U@ of Chemical Engineering”
by McCabe, W.L. et al. / -

is a sample of crushed

quartz. The densi pe ' essis 265 ) ke and the shape factors are

Table 4.2-6 Screen analysi

T E—Y ¢ 0.0538
YWTND T HATIVE 1N Y

q 0.356 0.0102

0.252 0.0077

0.178 0.0058

0.126 0.0041

0.089 0.0031
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The result from this program is the same as that from MS Excel.

- Specific surface of mixture, A,=3307 mYkg.

- Volume-surface mean diameter, D; =0.001199 m.

- Arithmetic mean diameter, D, =0.0001829 m.

- Mass mean diameter, D,, =0.00169 m.

- Volume mean diameter, ! D, =0.0004833 m.

- Number of particle px ' N N =1.672x10° kg™

in figure 4.2-4.

Weigh Fraction, X,

ﬁus‘ﬁwﬁw%‘w‘mﬁ“ i

il

ARTANNIUARIINTTA Y

Figure 4.2-4 Fractional-distribution plot for example 3.

Various average diameters are obtained from this program. The most common
one is the volume-surface mean diameter. For this case, each average diameter is
widely different from other values, because this mixture contains a various sizes of

particles. The samples consisting of uniform particles will have the same values of

average diameters.
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Result from this program can be used for characterizing mixtures solid
particles. It is useful in many unit operations, such as crushing, drying, solid-fluid
reacting and dust collecting.

4) Efflux Time of a Tank Unit
The result from this modul

W

ux time of a tank with a pipe fitting.

%) is transferred from a storage

tank through : 8'm, valve diameter is 0.018 m
and pipe diam is 1 oth ¢ e is 0.118 m. The collected
data for the s /i in-tab)

The efflux time after fit 0.3 m

Table 4.2-7 Data betwel for example 4.2.5 (before fit a

pipe).

/s
W) d
9 14.95
30 18.1
20 21.24

The result of the program is shown in table 4.2-6 compared with the efflux
time that received from the laboratory.
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Table 4.2-8 The comparison of efflux time from this program and the experimental

values.
H(cm) T oeasran T %Error
100 0 0 0.00
90 2.10928 2.84 25.73
80 5.49 21.45

70 20.80
19.47
18.44
17.53
16.98

16.24

u_)Sfm

ﬂ.}
ﬁuid Height, cm

time, sec

Figure 4.2-5 The efflux time of a tank in example 4.2.5.
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The difference between the experimental data and that from program is due to
the fact that the equations used to find the efflux time are derived using many
assumptions as mentioned in chapter 2. Friction in the pipe must be taken into

consideration to correct the calculation results.

5) Flow in Pipe Unit
This unit module is used to W velocity distribution in a cylindrical
pipe in two approaches — tically imentally. The example 4.2.6 is

data collected from laboratg

ical Engineering, Faculty of

Example 4.2.6 The velogify distibiition for oil (1=1.0175 Pa.s, p=920 kg/m®) in a
inidé diameter is investigated. ' Mercury (p=13,550 kg/m®)

is filled in the glas be asuring | essure drop in the pipe. Data
between the posi plﬁt{ yipe. the height difference in glass
tube of Mercury bet ee(lfﬁg_ point at the pipe wall and pitot position

are reported in table 4_2@;;@3 ;
(N

1

7 Dis?ge from the pi&el Height Difference of

A P s

1 .OOE-(P

Gga R 3.00E-03 ‘ 6 i,
4.00E-03 T4
5.00E-03 ™)
6.00E-03 0.9
7.00B-03 0.5
8.00E-03 0.1
9.00E-03 0.1
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Result from the program agrees well with that from another calculation
method using MS Excel, as shown in table 4.2-10 and figure 4.2-6.

Table 4.2-10 The result for example 4.2.6.

r(m) u(r) Exp u(r) theory

1.00E-03 & " /;( 2.217184

2.00E-03 | 2201870 2.142657
3.00E-03 = 2.018445

4.00E / ///A‘ “ | T844543
>4 A’/ﬁ?.m“! e
6.008403 I/ﬁ ?t\\\\ 3477
7.00 ﬂg‘ : |1.024749
8,005 I‘ R %‘ 0.652113

9.00E-03/ /| . 0518988, | 0229792

radius from the center of pipe, m

E.EMT J A ‘j'_._theo:y
AF RN IAMIARYIAY
0.5 \A

Figure 4.2-6 Graphical result for example 4.2.6.
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This program provides two calculation results of velocity distribution in order
to compare these two values easier. In this case, the difference is observed. This is

due to an error in measuring.

6) Fluidization Unit

The calculation module fo are composed of two cases. Examples
4.2.7 and 4.2.8 are both s wa aboratory. The “Fluidisation and
Fluid Bed Heat Trans@us% has the cross-section area of

chamber and surface~arél of J € h_\cﬁ§6x10'3 m® and 1.6x107 m?

respectively.

Table 4.2-11 Data for e

Air velocity(l/s) .(K) |H bed(cm)| P bed(Pa)
1.41% 1.2 1.9
1291 = il 19

) 1
1.118 6.8 1.7
_f)
¢ N3’ :
7 = ' 6.45 0.5
0.2
0.05

Superficial velocity is obtained from this program and MS Excel is the same
as reported in table 4.2-12, and plotted in figure 4.2-7.
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Table 4.2-12 The result for example 4.2.7.

Air velocity(I/s) U(m/s)
T 1418 0.169704
1.291 0.154942
1.118 0.134179
0913 \', " 0.109921
070 | 27085655
T 0.061144

i iy ‘L e
7 VR TR » //

g d=z2io /
g‘ 6.8 / T , 7
-8 ' o] o ! :“i‘ il
; 6.7 %) [ ,

6.6 \ = : - /

2 ; ‘ 21 M/

6.4 & 0

e =
0 OﬂUum %EJ ’jw&J’]oﬂj(omlls) 0.15 02
ARTRINIUURIINYIA Y

Figure 4.2-7, Graphical result for example 4.2.7.

It is convenient to explain this phenomena by using graphical results. Figure 4.2-7
(a) indicates that bed height at the low velocity has a little change. Bed height increases
with an increase in velocity after the fluidization begins. Considered the pressure drop in
bed in figure 4.2-7 (b), one will see that pressure drop increases with an increase in
velocity until fluidization begins. After this point the pressure drop across the bed will be
constant.



Example 4.2.8 Data in table 4.2-13 is used for investigation the relation between air

velocity through bed with heat transfer coefficient.

Table 4.2-13 Data of example 4.2.8.

Air velocity Heater temp. | Bed temp. Heater Heater
(Vs) (K) (K) current (A) | voltage (V)
1414 228 ] 08 456
1291 Py a— & : 0.7 4235

w— " —
1118 28 | 327 0.71 355
7 TR
0.913 o2 18.72
0.707 N 5, 038 10.64
03 2 708\ 02 7.36
0.289 428 J |2 7032 7.36
s o b [ ) El J
AL/
PR Y
The result for e e4.2.8is shoy table 4.2-14 and figure 4.2-8.
Table 4.2-14 The fes A:Ef
Air velocity Heat eat transfer coeff.(W/m~*-K)
‘ Ralei:i 1
1.414 = 36.48 - 235.0515
r@
lﬁlu fg 1[] m w E“" ] f ?07.9688
1.198 25.205 155.9715
¢ £ o
. 7
2 RPN IR 1 T T
9 0.707 4.0432 27.17204
0.5 2.3552 15.49474
0.289 2.3552 15.33333
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250

7

8

H bed(cm)

W
(=}

(=}

Figure 4.2-8 Graphic: u!

Users can ' graphical result from his program to explain this
phenomena. The resulf sh¢ . 7‘ gufe/4.2-8 indicates that surface heat transfer
coefficient will increase with 7 =
velocity is mcrease%the void -m{ﬁéa :

\

around in bed better. =

n air velocity. Because when the air

e?tore heat can be distributed

7) Mixing UnJ {

m m power consumption in
agitation of :ﬁm m mno er curve is included in
this unit calculatxon moduflszI %aﬁout(ﬁ :w ,a]:? Wﬁﬁ ﬁlﬁ
Bmﬁa;@qN§§39 98 g is mixed with water in mixing tank. The diameter of
tank is 0.2 m. This system is a standard configuration so the height of water in
tank must be equal to tank diameter. Diameter of agitator is 0.07 m. The
viscosity and density of NaOH solution are 0.009 kg/m-s and 997.1 kg/m’,
respectively. A 0.129 M HCl solution is used for titration with NaOH sample.
The sample volume is equal to 25 ml. Data between time and volume of HCI

solution used in titration are reported in table 4.2-15.
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Table 4.2-15 Data of example 4.2.9.

time(s) Viuci(ml) used in
titration
0 0

30 ; 125
60 ;m" 3

‘K\
a0\
%\\\

JJ -u
QIL ek

il

AR N
The results of example/4.2.9 ob ;"3 2d from this program agree well with those

from another calculating m and graphical results of this system

is shown in table 4.2:1¢

Table 4.2-16 The res;pt of example 4.2.9.
‘o Q/

—4 0 : 5’00000. eOO(:O: : ‘
ARSI T s B e A )

' 60 0.6880 121.7476
90 0.7464 182.6214
120 0.9054 243.4952
150 0.9979 304.3690
180 1.0384 365.2428
210 1.0384 426.1166
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1.2000

1.0000 ' RS o

0.8000

L

concentration ratio, /C,
o

These results indi @e_n ption increases with time and the
concentration ratio (Cy/C,). app! unity finally. In this problem, the
concentration .1,.,‘,..;;..'.‘... aniits 0

¢ gt . . Silis
Power constumiption ant factor in design mixing tank

o GUEANENTNEINT
cor A LA ALY R S

section in two ways. The first is calling the content of the theory by selecting

system.

“theory” menu item. The second is selecting the recommend button in the result
windows to see recommend in discussing the result. Many colorful and graphic
images will attract the learners. Each topic is separated systematically, therefore it is
easy to learn. It has also keywords and hot spots that can help users to save a lot of
time in searching the interesting topic. The list of references are also included in this

section.



77

The user can access the interesting topic in several ways as follows:
1. Hot spot
Hot spots are characterized by
- green underlined text

- green dotted underlined text

- the high-light é trl+Tab
Hot spots are placed in ma y-position ® e keyword text, equations, and

' ing topic by using keywords.
The user can type or v \\\ h dialog as shown in figure
4.1-8.
3. Conte
n $ used ~: user want to see contents in the
selected unit. From the conten -= - B ,- .access any topics by clicking mouse on
the topic. 7 3 4

| itton whichis labeled by “>>” and “<<”.
They are used for quicksmoving forward and backward to any topics in the selected

el ﬂﬂﬂ?ﬂﬂﬂ‘ﬁwmﬂ‘i

5/ Back button
A M‘F‘?ﬁs?ﬁ? G0 4 e e o
6. History button
When the user press history button, the “Windows Help History”
window will appear as shown in figure 4.2-10. The user can select the history topic to

see the topic again.



78
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IATDINTIIULUTIEWIUNAS A { belt press filter ) wiasmasundifimaviam
windlu 3 Tuaaufla
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Figure 4.2-10 Theory sectioni —‘%{F' : "‘?‘-ﬂ“'*; with “Windows Help History”
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