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Abstract: For the optimization on design and function of active sludge system, the influences of hydrodynamic turbulence characteristics on the
sedimentation of active sludge were studied. Hydrodynamic turbulence conditions were changed by adjustment of stirring paddle in sequencing
batch reactor (SBR). With the technology of particle image velocimetry (PIV), the distribution of turbulence intensity under different parts in
sequencing batch reactor (SBR) was analyzed. The results show that the turbulence intensity in area within the 15 mm distance around stirring
paddle was higher than other areas. The characteristics of turbulence were reflected by the turbulence intensity of string axis in 1-1 section and
2-2 section. With increasing of rotate speed of stirring paddles the turbulence intensity of different parts in SBR increased gradually, and the
sedimentation performances of active sludge improved first and then deteriorated. The best sedimentation performance of active sludge in the
experiment, which the smallest sedimentation volume index(SVI) was 67 mL/g, and the largest sedimentation velocity was 0.20 mm/s,
occurred when the turbulence intensity of the main part in stirring zone was 1.51% and other part 0.31% . The area of main part in stirring
zone was smaller than other parts, and the turbulence intensity of main part in stirring zone was higher than other parts. The hydrodynamic
turbulence characteristics of main part had remarkable function on the breaking up of active sludges while the hydrodynamic turbulence
characteristics of other part had higher influence on sedimentation performances of active sludge. Decreasing the hydrodynamic turbulence
intensity of main part in stirring zone and increasing the hydrodynamic turbulence intensity of main part in stirring zone can be performed to
improve the sedimentation of activated sludge in practice.
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Fig.1 Schematic diagram of the experiment
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Fig.2  Size of stirring paddle and the position of speed monitoring
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Table 1  Ttems and methods of wastewater test

R R |

CoD

NHy -N

DO

MLSS #1 MLVSS
EHIAH
HDR 2K B 5 1

77 9

TR IR AR v 1
BT 2 e LA
JPB-607 LT 45 20 S X
VAR EAEERTS

Nikon eclipse E600 2 & f 5%
PIV AL HT

1.60E | 0O

(2) 1-1 T
1 40 + 00 |-

1.20E + 00
1.O0E + 00 |-

R.00F - 01

HERIWE

6.00E - 01 -
400E - 01 |-

2.00E - 01 —

4.00F -1

(o) 3-8 TR
3.50E - 01

3.00E-01 -

250E-01

2.00F -1

FEal o

1.30F -
1.00E - 01

5.00E-02

-80 60 40

A7/ mm

&3

R %

ANRIEFEFE R SBR A 125 8RR

Bl 3 25 B T P 180 e min ™' IRV,
8 AT T T 1 35 Bl 8 8 40 A . ICA I S e
N B A I IR T Ak 35 By R 4 A KA AR ] AN
UATT T 4 A Ak 1) 35 20 5 P (L W 5 40 S0 S 1 348 o i
.

M 3 el LA H TS A AT e R
TN St IE LA T S N2 T R K R A s [ Y. 24 )
A28 17) 25 20 5 JEE 0 A 2 I L 6 i 1 Bl o AR A 1) 3R
B 58 JEE 43 AT 8 L — 2 1R 55 6 B P e Al )
KT B AT, 2520 5 B RO s B 5 i 1) 7K S 2
IS, 3520 5 B AR . E B Rl B4R 40 mm (138 [
P, 258505 IR T A X e, HO R 22 S5 R S B
U2 R T B8 S e T P ) 8 92D | At A
N SN A PN 35 BB o A AR I — S A, B
PR 15 mmCHERE 4l 1 ELAZR 40 mm) 1)
YO TE Y, 3550 i 5 T S T B AR R Y Xk

4.00E - 01

(b) 22857
IS0 - 01

3.00C - 0l

2.50E-M
200E-01
1.50E - 01 |-

1.U00E - 01 |~

5.00E - 02

¥ & /fmm

80 I I | I I I
0 025 050 075 1.00 1.25 1.50 1.75 2.00 2.25 250

AT %

SUMBERFEHRES (180 romin )

Fig.3 Distribution of turbulence intensity of each monitoring position (180 r*min~')
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Fig.4 Sludge volume index under different stirring velocity
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Fig.5 Sludge settling curves under different stirring velocity
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Fig.6 Relation between turbulence intensity and sludge volume index
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