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ABSTRACT

A generalised power correlated equation has been developed to account for all the important
factors such as geometrical variables and the shear-thining properties of highly viscous liquids
when agitated by off-centered helical screw impellers. To avoid the complexity of power equ-
ation suggested by Chavan and Ulbrecht, a modified equation which is neglected effect of c/d
term was suggested. This equation is verified within a deviation of 4+ 14%.

The correlation has been obtained when the Reynolds number were in the range of 0.01 to 20.
The validity of the relation has been verified only in the range of 0.3<n<1.
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Fig 1. Position of the screw agitator in the
tank; (a) Centric position; (b) Eccentric
position

Table 1. Validity range of eqns(10) (Re<20, H=D)

centric eccentric
position position

d/D 0.33~0. 60 0.33~0.68

s/d 0.50~1.50 0.50~1.50

1/d 0.94~3.00 0.94~3.00

w/d 0.33~0.45 0.33~0.45

z 1~2 1I~2

c/d 0.55 Bl 005 : g‘—

e/D - 0.100~0. 304*

*e<(0.5(D—d)
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Table 2. Geometrical variables of screw agitator

used (z=1.5)
No d(cm) s/d w/d I/d ds/d a
1 10.93 1.00 0.37 1.50 0.26 307
2 14.13  1.00 0.40 1.50 0.20 2.86
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Table 3. The results viscosity & slope measured at

various solution

Matrials wt % Viscosity (cp) slope
Corn Syrup 9619. 301 1. 000
47.0 9186. 488 J. 569
48.0 10839.797 0. 567
Corn Flour 49 4 12826.574 0.563
52.0 16428. 969 0. 559
2.6 9982. 303 0.521
2.8 13935.773 0.501
3.0 18541.535 0.483
CMC 3.2 25279. 332 0. 465
3.4 33498. 164 0.414
3.6 45979. 824 0. 355
3.8 63460. 715 0.304
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Table 4. The results of Power No.x Reynolds No.

at various solution

Solution d e a n Po.Re
14.13 0 2.86 1.000 166.51.4
< 1413 4 2.8 1.000 186.1=1.8
¢ 14.13 6 2.8 1.000 196.842.5
10.93 0 3.07 1.000 164.34-2.2
10.93 4 3.07 1.000 183.1%2.9
10.93 6 3.07 1.000 194.443.0
qwce 1093 0 3.07 0.569 45.3%13
£13 0 2.8 0.369 40.0-0.7
cocF 1093 0 3.07 0.559 43.8=1.2
1413 0 2.86 0.559 39.3—0.4
,gucmc 1093 0 3.07 0.521 40912
1413 0 2.8 0.521 34.8-0.6
' e
soucmc 1098 0 3.07 0.483 36,811
1413 0 2.86 0.483 32.2:00.4
o ggcMc 1095 0 3.07 0.414 3L0EL1
1413 0 2.86 0.414 26.8:0.2
s gucvc 1093 0 3.07 0.304 21703
1413 0 2.86 0.304 18.9:£0.2
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Table 5. Geometrical variables, exeprimental and calculated values

Experimental and calculated results by suggested eq. by Chavans eq.
No. d a D n Po-Re’  Po-Re’ Percent a  Po<Re’ Percent
expt pret. error pred. error
1 10.93 3.07 27.9 0.569 45.336 49.018 —7.512 3.04 42. 850 5. 802
2 14.13 2.86 27.9 0.569 40.019 46.291 —13.549 2.81 39.231 2. 009
3 10.93 3.07 27.9 0.559 43.844 47.53¢ — 7.763 3.04 41. 842 4.785
4 14.13 2. 86 27.9 0.559 39.252 44.815 —12.413 2.81 38.293 2.504
5 10.93 3.07 27.9 0.521 40.904 42.217 - 3.110 3.04 39.145 4.494
6 14.13 2.86 27.9 0.521 34.776 39.550 —12.070 2.81 34. 861 —0.244
7 10.93 3.07 27.9 0.483 36.798 37.369 — 1.528 3.04 37. 646 —2.253
8 14.13 2.86 27.9 0.483 32.233 34.786 — 7.339 2.81 31.631 1.903
9 10.93 3.07 27.9 0.414 30.619 29.619 4.611 3.04 29.747 4.162
10 14.13 2. 86 27.9 0.414 26.799 27.255 — 1.673 2.81 27.223 —1.558
11 10.93 3.07 27.9 0.304 21.726 19. 555 11.102 3.04 20. 320 6.219
12 14.13 2.86 27.9 0.304 18.966 17.667 7.352 2.81 18. 598 1.979
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Fig. 4. Experiments vs. predictions of power for

non-Newtonian liquid(50%CF)-
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Fig. 5. Experiments vs, predictions of power num-
ber for non-Newtonian liquid(2.6% CMC)
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Fig. 6. Experiments vs. predictions of power nu-
mber for non-Newtonian liquid(3.0% CMC)
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Nomenclature

a dimensionless surface area of the agitator

clearance between the impeller and the
bottom of tank

¢’ clearance between the impller and the
above of the tank

d diameter of the agitator

ds diameter of the agitator shaft

D diameter of the tank

e eccentricity; distance between the central
lines of the screw agitator shaft and
that of the tank

function only of geometry
height of liquid level in the tank
consistency index in power law liquid.

XX ot

< constant in power correlation for Newton-
ian liquids

ks constant of rheology and geometry
! length of the agitator
N rotational speed of the agitator
n flow behavior index in power law model
P power consumed
s pitch of the screw
w width of the screw
z number of screw leaves
Dimensionless number
P, power number 7‘?\%—
R. Reynolds number in Newtonian liquid
d®Np
=
R’; Reynolds number in non-Newtonian liquid
dZAYZ—np
K
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