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Chapter 4

Results and Discussions

4.1 Calculation of Precision

Before analyzing the results and comparing them with previous

works. It is necessary to ¢ the precision of various measure-

ments and calculate e ,.., group of measurement.

In the course of _Gthis s uugggL;tion in terms of dimen-

sionless groups._

4.1.1 Reynolld et - 2 particle Re = d Tuwp
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The physica and pare known to be

exact and the temp arfﬁfﬁié and height, H of vessel is

also exact, therefo -gﬂﬁﬁinﬂ
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4.1.2 Schmidt number , Sc = U
'} DDV

The foilowing equation is used to calculate the error

Schmidt number

k is determined by the

relation.

(m -m)

Q,M&J?Jﬂﬂn ’ml'm’am a
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A‘CML is determined from the initial concentration Co’ the

final concentration Cf and the saturated concentration Cs,by the

relation
AC
f
Ce> the final egtrati ined by calculation from
|V ; o 2
the initial mass m and thefinal 1 f'-f solid exchange, and the
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The mass m arﬁ are measur‘e}l by weight balance of 1000 g.

S umww ST e
q w?mﬂ mﬁ%mﬁ MEINY

Am -m) = MMy < 9.0002 x 100 =0.532%

ma--mf ‘ mo--mf 0.0376

and
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The speed of rOCation measurement error take about + 2 rpm

AN = Aw S 2 x 100 =0.8%
N w 250

The height of liquid measurement error in the agitated vessel

take about + 2 m.m.

o1
H
At is the dr .-. t 30 ses.
I
£
The error pnt is + 7.1%
The calcul-' eg¥or of [dimensionless group of this experi-

ment is following
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4.2 General Correlation

Mass transfer coefficient of the system is conveniently

expressed by the equation
. Sh = a Reg ch

where a dimensionless group, Sh is a function of other

NRE % 10—5Rep1°492860'336 '

6-blade fa turbine -+ 0025 Re p1.0025 Sc0.227

0.803 0.197
Se

Standard 6-bls:

Paddle w0377 Rep

0.957 ... 0,123

4-blade pitch 0.0135 Rep : Sc

0.866 0.212
Se

Marine propeller 1T 0.0191 Re
propeller i/ . .p

- For vessiﬁ[a 'H‘

Standard 6]ﬂlade turbine Shp = ul395 x 10 = ep1'269 Sco'465
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4.3 Comparison of The Experimental Results with Others

In this present work, experimental mass transfer coefficient
of a -napthol in water are obtained at.several rotation speeds of
agitator; temperatures of water, and types of impeller. No previous
work has been reported for the massbtransfer coefficient of e—napthol

in water, therefore the mass transfer coefficient of o -napthol in water

The n >f the dimensionless

different therefore, it

,

three important variableg, "Réyn ; ‘nur \\

group proposed by v
is difficult to carry sons. However,there are

chmidt number, and

type of impeller with

In table rhe “exponer od for various variables
of the other reseg¥che 0 = ﬁﬁ[

1l

It is seen that the range of exponent value for standard

e t“"ﬁ‘UEl’J VIEWI‘WIEI’]ﬂ‘i
QW'L@\?ﬂ‘ﬁfUNW]’mEﬂﬁEI

6—blade fan turbine

0.55: < Rep < D.62 , 0.3 <8ex 0.33



Table 15 Comparis . obtained for various variables
Author System of agitator utilize
Hixson and Baum ' ' : Q. Turbine incurved with 45°

Marine propeller

Barker and Treyba Standard 6-blade turbine

-
Horriott Standard 6-blade turbine

Keey and Glen Paddle

Weinspach Paddle

Nagata et al Marine propeller

Levins 6-blade turbine
Marine propeller
Miller =4 4-blade turbine
0! '|
Askew and Beckmann il 12 0. 0.30 IJ] 6-blade turbine
: € - 0.67 'y 0.30 Marine propeller
Boon-Long ﬂ u D |18 Yl ﬂuyl 5 “ ﬂﬂl n ?candard 6-blade turbine
= | 1 < L]
This work m it 9,1, s ,0.465 Standard 6-hlade turbine
; 7 4.06 £8.227 6-blade fan trubine
i K i
YRIANNPERURN TN ENRE
q ‘ ; . ! o1 4=blade“pitch fan turbine
: 0.87 0.212 . Marine propeller
i w
w
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marine propeller

0.2 < Rep < 1.40

0.3 <S¢ .< 0.5
paddle

015 < Rep < 0.8

0.5 <8¢

other investigation

are compared with

The X 3 z ’} 4\\\\\\
other correlations é : \\\\ ood number versus
Jj;

calculable Sherwood g ‘- b's @I srimental data from

Table 3 to 7 in the ¢

. Figure 15 and 6 show - ~omparison of this report with

five correlations 1, 2) “for de turbine.

Y e 7Y

Figure 17.I is work with two
(1,127

for marine propeller.

- correlations
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