HWAHAK KONGHAK Vol. 25, No. 2, April 1987, pp. 135-141
(Journal of the Korean Institute of Chemical Frgineers)

OH — OH
e | b |

CLEY

El
x
Ofn
Ju
B>
H
o
H
2
2
u
N

b
=l

08

Bi ™. 5| B4 - O HET - £US

*7 =] 3} ] 1 5o
4 7H oL H"—\P © 1:4!3:}5—.]”3}
"‘* SERT] 1 03 1) -
]5—'7'(]%['6‘(:#'<w34/

Godheb Boaohe sheg e

=14

(198651 8 19 %4, 1986w 128 159 =l &)

A Study on Power Consumption and Drop Size in Liquid-Liquid
Agitating Vessel

Young-Tae Park*, Hosang Choi*, Sung-Hee Lee** and Kap-Soo Doh

* Dept. of Ind. Chemn., Kyungbuk Open Univ., Taegu 635
** Kyungbuk Prouvincial Ind. Testing Center, Taegu 630
Dept. of Chern. Eng., Soong Sil Univ.. Seoul 151
(Received 1 August 1986; accepted 15 December 1986)

2 o

=2
7+ ﬂH FHa ekl i Af Y 74]4 **Oﬂ ﬂ%a TXM *Wﬂrﬂ |48 ofg-3 7o) A|AlEkaL o]
Aol A4k 77 AEAE
P./P,=3.38(1-0.53pc/pa) Nud®¢"°
Al A e 2elsich, o arlel g Aol dge Aadel BAE vl
Weber 4-2}+] 34|
Dyo/L=C(1-+Bg) Ng&*

r]r
a“
i
R
e
>
ik
-
30
32
gL

Abstract— An experimental study was carried out to investigate the dynamic characteristics of a power consump-
tion and drop size in the liquid-agitating vessel with 4-baffle plates for the MIBK-water, iso-amylalcohol-water,
n-hexane-water, and toluene-water system.

The power consumption for each system was measured for each experimental variables. A dimensionless correla-
tion for the power consumption was determined in relationship to the physical properties of the system, the hold-up,
and the Weber number as follows:

P, /P,=3.38 (1~ 053pc N;o™4 %% for ¢=0.2-0.5 N,,=-40- 1300

The drop size was measured by the photographing method. The effect of hold-up on drop size was linear, and the
relationship of the drop size to the hold-up and the Weber number was as follows:

D,,/L=C{1+Bg¢) Ng¢'™
Fur the MIBK-waler, iso-amylalcohol-waler, and n-hexane-water system, the constant C was 0.03 and B was 3.3, For
toluene-waler system, these were 0.073 and 4.8, respectively.
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Table 1. Apparatus dimension.

internal diameter of vessel 0.2 m
liquid height in vessel 0.2 m
height of vessel 0.25m
diameter of shaft 0.008 m
baffle length 0.23 m
baffle width 0.02 m
baffle thickness 0.002 m
length of baffle immersed in the liquid
from air-liquid interface 0.18 m
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Table 2. Impeller types and dimension.

T dimension
ypes
L[m] W (m) Tylm]
6-blade disk turbine 0.10 0.012 0.0020
0.08 0.010 0.0015
0.06 0.010 0.0015
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Table 3. Properties of liquid used at 20°C.
density[ K g/m3} viscosity[Ns/m?) Tvt:;f ?;irte[nNS;;r]l
material -
measured literature measured literature measured literature
water 998 998.2[21]) 0.00100 0.00100[21] — —
MIBK 795 795 [17] 0.00059 0.00059(18) 0.0102 0.0105[17]
iso-Amylalcohol 810 813 [21) 0.00380 0.00348[ 7] Q.OOGO 0.0062[13)
Toluene 867 866 [21] 0.00058 0.00055[21) 0.0323 0.0340[10]
n-Hexane 660 659 [21] 0.00032 0.00031[19] 0.0491 0.0450{10]
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Fig. 2. Variation of mechanical power with im-
peller speed in MIBK-water system (L =
0.08 m, h=H/2).
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Fig. 3. Variation of mechanical power with im-
peller speed in iso-amylalcohol-water
system (L =0.08 m, h=H/2).
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NOMENCLATURE

ab,cde : exponentsin eq. (5,6

B : constant

Cig . constants in eq. (2-12)

D,, . Sauter mean drop diameter [m]

F . constant in eq. (9) [-]

g . gravitational acceleration [m/s?]

H . height of liquid in the vessel [m]

h . height of impeller above tank bottom [m]

k . exponent of Weber in eq. (11)

L . impeller diameter [m]

m . exponent of eq. (5-9)

n : exponent of eq. (5-9)

N . impeller rotational speed [1/s]

Ny, . Froude number, [~}

Ny . Reynolds number, [-]

N, . power number, [-]

P, mechanical agitation power in liquid-
liquid dispersion [Kg-m/s]

P, . mechanical agitation power in only water
[Kg-m/s]

T, . torque of rotating impeller [Kg-m]

W, : width of baffle [m]

X . exponent of Ng, in eq. (2)

y . exponent of N, in eq. (2)
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Greek Letters

€ energy dissipation per unit mass [m2/s3)
“ : viscosity [Ns/m?)
Iy : density [kg/m3)
a . interfacial tension [N/m]
@ . hold-up fraction of dispersed phase [-]
Subscrlpts
: continuous phase
d : dispersed phase
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