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A Study of Liquid Mixing on Screen Blade Turbine Impeller (1)
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The effect of the screen blade turbine impeller on mixing was investigated by the droplet size
measurements. The droplet size was measured by using the photographic method.

A dilute solution of sebacyl chloride in carbon tetrachloride was dispersed in water by stirring in a baffled
mixing tank, After stirring for a few minutes to achieve dispersion, a small quantity of agneous (70%)
hexamethylene diamine was quickly added to the water phase.

Agitation was continued for a short time (less than a minute) and then terminated. Discrete droplets
(Nylon 6—10) settled to the bottom. A photograph of a random sample of encapsulated drops was made.

Discrete droplets were not formed below 200 r, p. m(impeller rotational speed). The diameter of the droplet
formed for the screen blade turbine was less than that for the flat blade turbine. In other words, the mixing
effect of the screen blade turbine was superior to that of the flat blade turbine. The droplet size was ranged
from 0.3mm to 3.6mm. The minimum droplet diameter was 0. 3mm when the impeller rotational speed was
800 r.p.m. In unbaffled tank, the diameter range of droplets was from 0.56mm to 3.60mm for the 6—flat
blade turbine and 0.45mm to 2.50mm to the 6—screen blade turbine. In 4-—baffled tank, it was from
0.32mm to 3.25mm for the 6—flat blade turbine and 0.30mm to 2.45mm for the 6—screen blade turbine.
The fine screen blade turbine was similar to the rough screen blade turbine in both the power requirements
and the droplet size.
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Fig.1. Droplets for the 6—rough screen blade

turbine at 400 r.p.im. (impeller rotational
speed)

Fig. 2, Droplets for the 6—rough screen blade
turbine at impeller rot. speed 500 r.p.m.
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Fig. 4. Droplets for the 6—fine screen blade turbine at
600 r.p.m. (impeller rot. speed)

Fig.3. Droplcis for t

the 6—fine screcn blade turbine
at 500 r.p.m. (impellcr rot. speed)

3. Experimental Results

Table 1, Dropret size for the three turbine without baffles-

6 FLAT BLADE TURBINE l 6 ROUGH SCREEN BLADE T. 6 I INE SCREEN BLADE T.
i ; o .
lr?lgxeld r I)}'oplet Si%\e n:”;;i%:r “S&L“(ff ‘ Droplet Size 1 Average Dia lfn}lj:éler ‘ Droplet Size i Average Dia,
FRPMY | Ran. (mm) (mm) (RPM) | Ran, (mm) ! | (mm) (RPM) Ran, (mm) 1 (mm)
200 3.95-2. 42 3.58 19 2.93-2. 10 } 2.50 220 ‘ 2.35-1.83 2,08
300 2.57-1.85 2,08 i 300 1.99-1. 82 1.92 300 ‘ 1. 48-1. 10 1.26
410 1.68-1. 24 1. 48 | 3490 1. 52-1. 65 1.25 400 ‘\ 1.09-0.98 1. 04
500 1. 32-0. 99 1.10 550 1. 00-0. 79 0.89 490 [ 0.95-0.75 (. 83
590 . 89-0. 82 . 86 590 0. 78-0. 65 0. 70 600 I 0.74-0.63 .70
700 0. 79-0. 62 0.70 700 0. 63~ 52 0. 59 700 L0634 O 54 0.57
8O0 (. 60-0. 51 0. 5 &90 0. 51-0. 45 0. 48 800 \ 0.52-0. 43 \ 0. 45
Table 2. Droplet size for the three turbines with 4 baffles

6 FLAT BLADF TURBINE ‘ 6 ROUGH SCREEN BLADE T. ) 6 FINE SCREEN BLADE T.

IT&“&](; T | Droplet size A\ﬁ{;ge i “Zlgehelij‘r Droplet size ’“Si;age | ixglp:élder Dropret size | Average Dia.

(RPM) ran  (mm) (mm) ‘ (RpM) | ren (mm) (mm) ‘ (RPM) ran(mm) (mm)

200 3.48-3.12 3.25 200 2.74-2.10 2.45 200 2.30-1.80 2.06
390 2.02-1.70 1. 86 300 1.83-1.58 1.75 300 1.48-1.12 1.25
430y 1.25-1.03 1.13 450 1. 37-1.00 1. 09 400 1. 08-0. 95 1.03
500 0.95-0.79 0.88 500 0.93-0. 74 0.82 500 0.93-0.72 0-89
600 0.73-0.53 ! 0. 60 600 0.70-0. 45 0.57 600 0. 70-0. 51 0. 58
700 0.52-0.42 | 0. 47 700 0. 44-9. 40 0. 42 700 0. 50-0. 37 0. 40
800 0.40-0.30 ° 0. 32 80 0. 38-0. 25 0. 30 800 0. 35-0. 25 0. 30
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Fig. 6. Impeller speed vs droplet size with 4 baffles
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