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On the Oscillating Mixer for Rectangular Anaerobic Treatments Tank
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In large size waste water treatment plants, rectangular tanks
are usually adopted for the anaerobic reactor tanks for re-
moving nitrogen and phosphorus. “Airator”, the mixer for
both aerobic and anaerobic reaction tanks, is usually used
as a mixing device. As Airator has heavy weight and needs
much electric power for mixing, also needs scaffolding for
installations, inspections and maintenances, there are strong
demands for improvements from the viewpoint of running
costs and maintenances. In order to find a solution for these
problems, an application of propeller type mixer, which has
the blades with horizontal rotation axis, is investigated and
a new propeller type mixer which has oscillating ability
like oscillation fan is developed and applied for the anaero-
bic reaction tanks. This paper deals with various experi-
mental investigations in order to clarify the hydrodynamic
characteristics and reaction performances of newly devel-
oped oscillating mixer.
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Fig.30 Arrangements of oscillating mixer in model tank
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Table 10 Conditions of wipe out ability of sunk plastic

tracers
Position | Rpm |Angular velocity Range of Without With
of mixer of oscillating | oscillating angle | oscillating | oscillating
C 360deg. O o
L2 180deg. o o
N3 1205 3.0 deg/sec 90 eg. o o
N2 90deg. o o
L5 | 180deg. o o

gogobooobooobobooobooobboobo
000000 PhotolOO0O Photo2O0 000
gobooomoboobobooboboooboooboobo
0000000000000+ 90degy 180deg OO O
gobooooboobbuoo™@obooobooooog
ggoooooooooobbobobobbbbbbb

Photo 10 Result of wipe out experiments without
oscillation
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Photo 20 Result of wipe out experiments with oscillation
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0 K—waste water treatment centerQd

oooooooooooooooo

i Loe
o
= Specifications of mixer
Motor output 00 1.5Kw
1 Blade angle 0 O 4.0deg.
| | Number of blades ooosod
§ B ® Revolution of mixer 0 0 852rpm
L jﬁk 77777 L1 Force 0 O 340N
] @g : . A Angular velocity of oscillation O O 3.0deg./s
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Fig.60 Oscillating mixer for clean water loading tests
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Table 200 Testing conditions of tracer tests using LiCl,

Inflow rate Range of Angular
Rpm| (m®min) |Oscillation |oscillation angle|oscillation elocity
(deg.) O deg./sec)
Condition-1 0 3.0 No 0 O
Condition-2 | 852 3.0 No 90 fixed 0
Condition-3 | 852 3.0 Yes 180 3.0
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Fig.80 Points for measurements of tank bottom velocity
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Table 40 Measurement results of ORP

ORP

No.8 (inflow side) —170mv
No.5 (center) —199mv
No.2 (outflow side) —200mv
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0 Fig.120 No.2, No.50 00 No.80 00000000 30
00000000000000000000000000
00000000000000000300000000
0000000000000000

000000 Table5000000000000000
000000000000009deg. 00000000
00 0deg. 00000000000000000000
oooo

Table 50 Measurement results of PO —P
O sampled on 20" Feb. 20010

mg/l

goooooooooooon Sampling position PO,-P
4400000000 No.8 (135) 243
(UOODOOooOooO No.8 (150) 237
No.8 (165) 24.4

0 Fig.120 No.2, No. 5000 No 8OO OOOOOOO3 No.5 (115) 23.8
0O0D0D000000(@OOoRPODDOO)DDODOOODO No.5 (130) 256
No.5 (145) 25.6

000000000 Table4OOOOOOOODOO No.8 No.2 (85) 253
0 ORPO -17OmVIOOOOOOOOOOOOOOO No.2 (100) 25.5
—200mVOOO00000000000000000000 No2 (119) 250

Table 30 Distributions of MLSS in anaerobic reaction tank
| No.1 No.2 No.3 No.4 No.5

Angular | MLSS | Angular | MLSS | Angular | MLSS | Angular | MLSS | Angular MLSS
position | concentn | position | concentn | position | concentn | position | concentn | position concentn

Shallow 90 2100 75 2200 75 2300 90 2200 90 2200

O 105 2300 90 2200 90 2300 105 2200 105 2200

0 65 2400 85 2300 75 2200 105 2380 105 2380

Middle 80 2300 100 2300 90 2300 120 2200 120 2200

O 95 2400 115 2300 105 2800 135 2300 135 2300

O 50 2300 70 2200 60 2200 90 2200 90 2200

Bottom 65 2300 85 2200 75 2200 105 2200 105 2200

0 80 2300 100 2200 90 2200 120 2200 120 2200

| No.6 No.7 No.8 No.9 No.10

Angular | MLSS | Angular | MLSS | Angular | MLSS Angular | MLSS Angular MLSS

position | concentn | position | concentn | position | concentn | position | concentn | position | concentn

Shallow 45 2300 0 2300 30 2400 60 2300 50 2300

O 60 2300 15 2200 45 2400 75 2400 65 2300

O 15 2300 125 2200 135 2200 45 2300 35 2300

Middle 30 2300 140 2200 150 2200 60 2300 50 2300

O 45 2300 155 2300 165 2300 75 2400 65 2400

O 0 2400 110 2400 120 2400 30 2500 20 2600

Bottom 15 2400 125 2300 135 2400 45 2400 35 2500

0 30 2400 140 2300 150 2400 60 2300 50 2500
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Table 600 Measurement results of PO,—P
O sampled on 21t Feb. 20010

mg/l

Sampling position PO,-P
No.8 215

No.5 22.6

No.2 235
Outflow 5.8
Inflow 6.6

gboboooobobooobboooboboooboooobooo
go@yoooomoooooooooooooooo
oooooooooboboooc,,0021omg/i000Qn
OTable 50 000000000000D0O0OOOOOOO
goooobbooobo0o@™@obooooboooboo
gboboooboogo

gboobooobooobooobbooobobboooboo
gboboboboboobooooboooboboboobo
goboobobooobboobobuoobobooboboo

goooooood

sgon
O000000000oDooooooooooooooon
O0o000oooooooooog
(OHoOoOoooDooooooooooooooooooo
goddbooooooooobooobobooooooa
gdooooooboboobooooooobooooooa
ooooooooooog
(U0D0DO0DOooDOoooOU0ooO0oOO0ooDOooooooo
0000000000000 moooooooon
0+ 90deg.0180deg.0 000 0O0DODOOOOODOOOO
ggooad
(3)0000000000000@O0000000000
00000000 0o0oo0oooooooooooooon
10cm/sec000O00OO0ODO
@UooU0oo0ooO0oooooDOoDOooOooooOooooo
godooooooooooooooooooooooa
gooooooooooboooouoooboooooa
MLSS [ (22000 2500mg/HO0 00O OO0O0O0OOOOOO
0000000000000 000000o0OooDooon
opoooooo
G)0DO0DO00D0DO0oOO0oUoOooooooooooog
00000d0ooooooooooooosd ew/midodd
gooobooooooooooouooon

/)00 0D0D00OD0DOOO0ODODOOO0ODDOOOoDooOOoOon

goooooooobooooooo

gobooobobuoobobomuooboooboooooo
gopoooobomooboboooboooboooobog
gobobooobboooobooobbooobobooooo
gboboooooooboobooooboboboboonoo
gobooooog

6.0 0000
gobooobobuoobobuooboomooobooooo
gobobooobboooboboooA0OO0DOOODOO200
goobboooosoooooooobobooooooobo
gboboooooooboobooboobooboboboonoo
gooooon
oobmboobobooobboooboooboooooo
gboboooooooooboboobobobobooog
goboobobooboboobboooboooboooboo
goooooooooobooobobbbbboboooooo
gobooooboooboooboooooboooooo
gopboooboobobuoobobomuooboooog
gobooooboooobboobboooo
gooboobboobbooobooobboooooo
goooooooboobooboobobbbboboboboooooo
gobboooboboooboboobooomImToooooo
gobooboboobbooomobooobooobooo
gooooon

goooooo
noooooo.oopoooooooo.
2000000-0000000000@).00000D00D0OO0
ooo.
jy00o0ooooopooo@).oooooobooooo.

gooooogoo
goooooooobboOoooD

OTel. 03 (3217) 2611000000

0 Kazutoshi_Ohashi@ntsgw.tokyo.nkk.co.jp



