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A study on the Development and Evaluation of Sludge Occlusion Reduced Diffuser
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Abstract

The diffuser which is conventionally adapted to MBR, has problem that decreasing the cleaning effect of membrane module

by inflexible air supply due to the occlusion of sludge from diffuser hole. To solve this problem, diffuser structure of submerged

module should be improved to discharge sludge which is flow into the diffuser for prevent occlusion in the diffuser.

In this study, the structure of the diffuser was reformed to open lower part for preclusion the blocking. And the outlet diameter

of the diffuser was drawn through the condition for the depth of water and air rate, to prevent air—leak condition of improved

diffuser. Moreover, application is evaluated by comparing test with occlusion effect of the conventional and improved diffuser.

From the results, air—water boundary changes are steady with changes of water depth and it shows linear relation about air

rate. By using this linear numerical formula, the height of

the occlusion effect during the comparing test.

diffuser’

Hereafter, if this diffuser is applied to practical MBR process, the occlusion problem of diffuser will be disappeared.
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Figure 1. Improved diffuser flow

Figure 2. Diffuser with outlet diameter(h) 5cm
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Figure 3. Diffuser with outlet diameter(h) 10cm

Table 1. Specifications of diffuser

Specifications Diffuser with outlet diameter 5cm Diffuser with outlet diameter 10cm
Width(mm) 30 30
Length (mm) 300 300
Height (mm) 50 100
Diffuser Hole Size (mm) 1.5(¢) 1.5(9)
Interval of Diffuser Hole (mm) 30 30
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Air-water Boundary

Figure 4. Air-water boundary changes when air rate is 20L/min.

Air-water Boundary

Figure 5. Air-water boundary changes when air rate is 50L/min.

1.5me] AHs FAloxe] T Wste] wE A2 F2HE 371 719 A ko] v A As
o] 718 A A Wisl= Table 2, 37 2t v|&77} 5cm igiag il ey
Ql A71#e] A9 A1F ] 71 AA= 20L/minolA

1.6ecmolgl oM, F7]%e] S7F= F7Fsto] 40L/min ) #ET 5em AP

oAl 4.5cme] 719 AAE &Rl F7F AUTE 1 o] %, y = 0.1457x — 1.3286

A7) shER 3717} Alojurhs @] sk A

< AT 5 Ak wiET7F 10eme] A 1#2] A5 7] i) W& 10cm A7]#

& AAE 20L/minelA 1.6cm, 30L/mine 3.0cm, y = 0.1749x — 2.2486
60L/min°ll* 8.5cm] 7] FA1E 242t el it Fig

7, 82 AR A (Lom) oM 9] 2717 miste] whE 4] A71A, y = A1 W 7147 A (em)
o o 71 A WskE 223} g glojrh Ad A x = ¥7]%(L/min)

45—



Journal of Korean Society of Water and Wastewater

Vol.25, No.1, pp.41-49, February, 2011

A X2 A2

=

o
3
nz
4a

2
o0
0z
okt
N

10
O Water depth 0.5m
W Water depth 1.0m 84 8.5 8.5
O Water depth 1.5m
~ 8 r
5
@
£
s 6
=
>
8
5
3 4t 37 3.8 3.8
3]
=
=
L
< L
2 14 1.6 1.6
0

20L/min

35L/min
Air rate(L/min)

50L/min

Figure 6. Air-water boundary changes inside diffuser outlet by air rate follow water depth

Table 2. Air-water boundary changes of diffuser with outlet diameter 5cm

Water Depth (m) Air-Water boundary (cm) Air rate (L/min)
15 1.6 20
1.5 3.0 30
1.5 38 35
1.5 over 40

Table 3. Air-water boundary changes of diffuser with outlet diameter 10cm

Water Depth (m)

Air-Water boundary (cm)

Air rate (L/min)

15 15 20

15 30 30

15 37 35

15 45 40

15 6.4 50

15 85 60
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