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High Efficiency Air Diffuser for Wastewater Treatment
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Abstract:

Performances of a metallic air diffuser with original slit orifice (JFE FINEBUBBLER) were investigated. Oxygen
transfer efficiency was higher than 30% by the air diffuser with pressure loss of below 200 mm-aq. This device could
contribute the reduction of energy consumption compared with conventional apparatused. In addition, the following
two methods against blockage problems were confirmed to be effective to maintain the initial performance of the air
diffuser when applied for real sewage aeration; (1) application of daily water-blow system to suppress increase of
annual pressure-loss; (2) application of chemical washing treatment to recover performances completely to its initial

level in case of a long-term increase of pressure-loss at the diffuser.

1. 1FC&IC

T/KMED X 4 > T at 2TdHh 5 LIRS 725 % it
By aicwn7avdig, FKUHGEEOMEE O
300~60%% HDHTEY, MMRLZHKEEDEAICLSE T
aUEHEERT 2 2 i, AR ¥ —8 LU CO: Hih
HIROmi» o BEERERYH T 5,

22T, JFEx>o=7 )23, 7TaviiofRicg
T A MEOHKILE Y H § % )8 (SUS316L) Ho X & v
2y FEEEE (RS JFE 774 2N T 5 —) BER.
BFE U Tco ABUEEE KL RS )] CIEH BN R
BIMAE R RS 2 2 v U, BLUEFKRPCHT 2 BI0%
BB D LRI E D 2 HEILOHARE L RER T 2 72D DIK T
0= 27 LY ATV IR BEYT2L0TH 2,

ARTIEET, MEHOBGIAMEEZ 7132108
oA 7 P e HBRET TR LN HRIC OV TR

2009 4F 5 H 26 HAZA{+

NT 2, 20T, HARKCHEY 28Kl TcOHER
SR [EEE - FREEBR T 2 7o 0 )Tk F RKICEH L
TBEOFBRAE RIS OV THET 2, SHIL, KYRT L%
TR EH U 7B OS2 7R,

2. AZ)IVAVY MEIREE
2.1 BRI I RERNGTEZS

7R OHEBEBE IR LHIRT 5700 OMKEEE R 5
NEFHARMREY LT, Q) suBRBEtEYET Y
¥, Q) BEKUCET 2 ESKHETSRV Y (RIEETH S Z
¥) D2 RUCENSIN G, BEBHIMEREL I L3 57001
R EOEMER LGOS LT, MlasEo
R KFTORIEE—HEOIEIZ >V T TR L., —
77, AREEZHE T 2 72013 BER © IR o R (57
RIEFD) 2RMETHIEE VO T, BESROFERILEX 2
¥ bz, FEIER O 2 IR ATRE 2 B AL IRIC D W» T
TRLS



RN JFE 7 7 A VN7 5 —

Upward force F =V *(p,-p;)'g¢ VB: Bubble volume
Downward force F,=Lo L: Contcting length, o: Surface tension

In the case of a “round oriffice” In the case of a “slit oriffice

F,=Lo=nDo

F =Lo=2\o
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Fig. 1 Static force balance model for bubble formation
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Photo 1 Appearance of metal-slit air diffuser
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Photo 2 Enlarged portion of the slit
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Table 1 Specification of metal-slit air diffuser

Material SUS316L

Media of diffuser 250 mm"”>250 mm®x0.3 mm’
Effective surface of diffuser 225 mm"x225 mm*

Slit width 0.08 mm, 0.10 mm

Air flow rate 20-50 m*/m”-h
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*1 Values of oxygen transfer efficiency are equivalent to water
depth of 5 m values in tap water.
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Fig. 2 Relationship between air flow-rate and oxygen transfer

efficiency
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Fig. 3 Relationship between air flow-rate and pressure loss of
diffuser
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Fig.4 Schematic diagram of water-blow system
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Table 2 Experimental conditions for blockage brake by water-
blow system

1 000 mm
30 m¥m?-h
1-2 times/day

Diffuser depth

Air flow rate

Frequency of water -blow

Tap water (Containing small

Water for blow amount of sodium hypochlorite)

Manometer

Flow meter

Inlet of water
for blow

X
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Dehumidifier Blower
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Fig.5 Schematic flow diagram of experimental equipment
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Fig. 6 Change of increased amount of pressure loss
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Fig. 7 Relationship between air flow rate and pressure loss of
diffuser

FTHE LI 2 A, =y ZREICE 2 F 3 HERE L Cif
EO—H &M L Cw 2 RNDBR I N, 22T, K
W3, r—3 > ZNOHEREZ 2 F D& EZ LD BR
WTHRE LY 2A@EKIEPUIEE L/, HEA R M2
R U CHEMEE TS Lz vy 2 A, T o —KkiEkO BB
MEBELIZZ L IFIEARORRCMETH -T2 8D
HERE 2 2 M3 FEBREE LD KK T 2 XA DT
o —JKEANCAAEL, K7 —%21F75 720527 r—iKIZ
BALTTr =y IAEICERLILDTHIEEZ LN
7oo Z 2 CT7R—KIEAOLIBIZZ 2 MBI O A 3~
REKLIY A, HE% BHERHE350 HLRE) 0@k
BHEARIMMRSECREHEB LI, B7104A 91 R
R L B B BB OBGRE R T,
ARFBRUAE L 7c &I 37K 7 e — 2 3204 371 Bk
BAUEIE 21T 28 TABANICHEAILZHZES B2 DT
3 275, RGBS A FH o BER O i G ST
CIIIFRHOME LR L, SRS & - CRESHEIY
REREETE S I kR T,

4. BB

B8icx xRy y MR Y R IEHA T 255
DB 2R T, BEAEDET 4 F—EIZTr—/K (5
WK BHKT 2700 OEENF — VB & OEMER 2T
ATBRDOBWALMZTEY, ZNoOFHEIHEMHD

. Motorized ball valve | Control panel of
....................... Solenoid cleaning equipment

Compressed air -/ To each valve <

A.
== —]
BFel g= BFel gFel gFg

|AEREE

air

X8 =EHEA

Fig. 8 Example of system configuration



RN JFE 7 7 A Y NT T —

TAEAEE ¢ H B S 5, EHRZE RIS BURCRE IE NI R
WIRAL, ffERIZ7Ta—21T ) REERE 2> T\w3,

5. HHYIC

MEOHEINEZET 2 X2 v 2 v FR&EEE (FE
T 7 AN T 7 =) ORAREREEBE L, LITOMA LG
725
(1) ABGEEEOVIATERE, EROBEEEE ¥ gL <

EEBEIRIE L, FRBREFLNSVLI s,
Az vF—LICEMRATRETH 5 2 ¥ IR LT,

Q) AMEEEEZF FKRM T 285812, YItkEE
EWMMRE T3 7R LT, Q) HEWNZKT o —04
ThH D BELEHOLAPRTCEE e, Q) EME
T TR E O mAIRHIH A LT3k 2175
Y THEER R RICEETE 5 2 e R IR CRERR L T2,

BIfE, AREGUEE 2 RS LItk 7 ey 2 292K
KAFRZIZRE L, 2 OBKERHEZHERL W8 IAT

% 6 o
BEXH
1) R, @AREEAKEEE O EANERE 2 45 M FAGERTFERER

2)

3

4
5)

AR, 2008, p. 578-580.

WHEE D, ERhFRR B E O MEREHERE. 5 46 [ FKERFIRR
2. 2009, p. 661-663.

Burgers, J. M. Verh. Akad. Wet. Amst. 1941, vol. 44, p. 1045; 1942,
vol. 45, p. 9.

NAGABR 7L 1%, AARTNKER S, 1997.

Eckenfelder, W. W; O’connor, JR&D. Biological Waste Treatment.
PERGAMON PRESS. 1961.

JFE £ No. 25 (2010 4£ 2 H)



