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Horizontal Paddle (50 Years Ago)
v

Vertical Flat Blade Turbine (40 Years Ago)
v

45" Pitched Blade Turbine (35 Years Ago)
v

32° Pitched Blade Turbine (30 Years Ago)
v

Hydrofoil Impeller (10 Years Ago to Today)

2.1.1 Horizon Paddles

- No design data

— Poor mechanical design

- Underwater bearing not reliable

- Steel requied high maintence on paddle supports
- Limits on basin sizes due to machine design

2.1.2 Vertical Flat Blade Turbine

~ Bearing and gears above water so the machine
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Fig. 1 Horizontal Paddle Flocculator
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was reliable

- High Power number impeller would cause floc
breakage at low G factors

- Radial flow of impeller was not designed for
vertical velocities to suspend solids easily

- Low pumping efficiency

1.3 45° Pitched Blade Turbine

- Good ratio of pumping to shear rate

- Higher flow than VFBT;s

- Velocities proper
suspension (axial flow)

- Still tended to break floc at relatively low G
factors

in direction for solids
- Power distribution across impeller high at tips
1.4 32° Pitched Blade Turbine

- Lower pumping to shear ratio, better for floc

Fig. 3 45° Pitched Blade Turbine Flocculator
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Fig 4. Hydrofoil Type Flocculator

formation at required G values
- Power concentrated at tips of the impeller

2.1.5 Hydrofoil Impellers

- Very Low shear rates (Pumping number is
higher than power number)

- Designed for high D/T ratios to provide
maximum floc contrating through out the basin

- Power/Pumping is distributed evenly across the
entire impeller blade

- Maximize floc formation and minimize chemical

use
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(b) Horizontal Shaft - Shroud Turbine Flocculator

Fig. 5 Horizontal Shaft Type
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(b) Vertical Shaft - Shroud Turbine Flocculator(1th 2-4)

Fig. 6 Vertical Shaft Type

Fig 7. Vertical Shaft Type — Hydrofoll(1C] & &)
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3.1 e SETIY MA At

N, XpxXN¥xD?
p= PP 2T () o
2.48 <10
= (0.35x0.4) X Te (m) (2
C = (0.5x0.6)xD (m) (3)
Te= 1.13 X V(L X W) (m) 4)
714, 2 Mg FeRE g gt
LY A%, m

D gy X flil (ah=ell A€l #ol), m
Te : 57M94323%4, m
P: $479 28 59 KW
3.2 PILOT ¥ FULL SCALE STXIQ MH Ak
3.2.1 Full Scale®iM9] 7&l+ =AH
SeHQy) © 150,000 m/Y/6A]
= 25000 m’/Y/A] = 17631 m’/min/A
= 0.289 m'/s/A
3.2.2 Pilot ScaleGIMe 7l =AH
(Q)/10°

FHQ) = FHQR = 7%

Table. 1 Pilot & Full scale®{A{Q] X|4:Hj

Pilot Scale Full Scale H] 1
Dp 0.3m D 30m | ¢¥4=237
Lp 0.88m L 88m | = Z ¢
Wp | 05w R W | 50m | =2 2
Tp 075m = T 75m =A%
7p 038%m 10 V4 38m | T A
Cp 0.18m C 18m | d=gadA
Vp 0.169m’ v 169m’ z A A

Dp/Tp 04 D/T 04
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Vslocity Vectors Colorad By Velocity Magnituck (m/s)
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