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Effects of diffuser density on oxygenation performance in aeration system ZHUANG Jian,WANG Hongchen, LIU
Guohua ,QI Lu,WEI Yanling , ZHANG Yuankai, L1 Xiaodong , LONG Haitao. (School of Environment , Renmin
University of China ,Beijing 100872)

Abstract: Diffuser density (the ratio that the diffuser area accounts for the total area of the aeration system
services) is one of the important parameters for fine bubble diffusers. The paper assessed the impacts through a pilot
test of aeration system of different diffuser density using standard oxygen transfer coefficient (K, a,) as evaluation cri-
terion. The results showed that :(1) K;u, increased significantly with the increasing of diffuser density,however, the
layout of diffusers should be taken into consideration; (2) Under the same condition of air flow rate, when diffuser

density increased.the bubble became smaller and gas velocity decreased, while the retention time and gas hold-up were

increased.
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Fig. 1 Schematic diagram of test device
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Fig. 2 Fine bubble diffusers and pedestal

BABESBRES NI H BHRETAHE 10
MEFLBES B ARBSEREUAERNAKE M
ABMSBHFTRER, KRB EHE 1.2.3 8, 85
3,5.8,10 MMRFLBES A ALt 12 MBS BEBE,
RS BEN 0.027~0.269, SEN 2.3 m*/h,

1.3 REHH

Hﬁxﬁ?ﬂj:Nazsos ylﬂkg@n

%ﬂﬁﬂ]:coch ° SHzO:Iﬂk.ﬁEn

KRB K B RAK, SRR K (TDS) ¥ 1R |
BIRELH N 300 mg/L.

1.4 FARAEHREMNEF E

R FHEE R WHITMANS §#2 1 # R EE

RERBORSBHKTEHEREC/T
3015. 2—93) #47 , F b R A X E B W E K Eff |
PR AR OB IEF B (R (D)X TDS #

TBIE. DirEESEBREENTAERER TS
.
Kia,=K.a » EXP(0.000 096 5(1 000— cyps))
(L
A :Kia, I HEBHEB R - min™ ;Ko FHE
REBRB min™ joms iy TDS JREWKE ,mg/L.
1.5 REABARBESEENNTT %

8 A Tk AL B e L B S FE TR, —
WHIHE 100 M, AH 45 5 il [6] B (] (B} B 9 0. 002 s, &
AX A PRHEE S HREREETRIT, BAAR
FABESEETHSRER BN HLHBIKHE
AT AR E S B TEIT . BREARBRSE

0.21
020 -#-2mh .
019 | —o3m'h
0.18

0.17
0.16 0/

0.15
0.14 o«
013
0.12

K, a/min

.
0.11 . ; 1
002 GO3 004 005 006 007 008 0.9
BREE
(a) 15F

024
-~ 2wh et
0.22 —o— 3m’h
0.20

0.18

K,a/min™

0.16 -

0.14 _ s &

0.]20.04 006 008 010 012 0.14 0.16 0.18
BREE
(b) 23
024
023 —-a— 2m’h
0.22 —o— 3m’th
021 |
0.20 |
0.19 |
0.18 e
0.17 +
0.16 | — 4
0.15 | i
0.14
0.13 . 3
0.05 0.10 0.15 0.20 0.25 0.30
BAEE
(c) 35
3 ERfAEMSSINNTAAESEE TR
Fig. 3 Oxygenation performance of different diffuser
density given fixed number of row
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Fig.4 Oxygenation performance of different diffuser density given fixed number of diffusers in each row
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Fig.5 Oxygenation performance of different diffuser
density without considering diffuser layout
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Fig. 6 Bubble size changes with diffuser density

2.2.2 SHEHEE

£ 2.3 m*/h KET RBEEEHEBRIEE
MR 7 iR, BB 7 TR ER—-SETR
032 3 3 BE W R U B R AE A

0.18
R )
= 16 \.' L - 2ok
L2 .
.E Y —— 3Im’fh
E 0.14 \
w o
u
R0z u .
iﬂ! -\ ..
¥ olof re——
0.08 0 0.05 0.10 0.15 0.20 0.25 0.30
BEEE

B7 SfEshEENRSEENEL

Fig. 7 Gas velocity changes with diffuser density
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Fig.8 Bubble retention time changes with diffuser density

12

—=— 2m’h
1.0 Im’h
&
% g
{I‘ﬂ - 8"
¥
o o
0.6 o )I"./
04 i . i
0 0.05 0.10 0.15 0.20 0.25 0.30
BREE

9 SEEREMSTFENTL
Fig.® Gas hold-up changes with diffuser density
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