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Abstract

In Compact Water Treatment System (CWT), the mixing degree of mixture in the reactor is the key
factor affecting the efficiency of biochemical reaction. In the anoxic tank, mechanical stirring is
generally used to make the mixture uniform. Because of the different proportion of length and
width in CWT poo], the selection and installation position of mixer have great influence on the un-
iformity of mixing. Sometimes, the highly concentrated active sludge and the large number of im-
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purities may cause the mixer damage. Once the mixer breaks down, the maintenance is inconve-
nient, which affects the normal operation of the equipment. In this paper, swirl gas stirring tech-
nology was applied to the stirring of anoxic tank. By improving its structure and controlling aera-
tion volume, the efficient stirring of anoxic tank was realized, and the dissolved oxygen of anoxic
tank maintained below 0.20 mg/L. The main characteristic of swirl gas mixing technology is that it
can be installed and repaired without shutdown and drainage. Compared with mechanical mixing
equipment, it has low cost, long service life and good mixing effect.
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Figure 1. Profile of swirl aerator
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Figure 2. Contrast diagram of main structure of swirl aerator before and after change
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Figure 3. Contrast chart of swirl aerator guide cover before and after change
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Figure 4. Schematic layout of swirl aerator in CWT-A-300 (top view)
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Figure 5. Installation schematic diagram of swirl aerator in CWT-A-300 (face view)
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Table 1. The relationship between the ratio of air to water and dissolved oxygen in anoxic tank

1 REMSKIESABENXER

RIS K B 31 2:1 15:1 1:1
S AR molL 0.56 0.33 0.19 0.13
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SR RENS SEELEY SIREHE R AT TR L H B, AHIT 5T 3 R A R L B AS [FIR L T s Yk
JERAT RIS, A AIFEAUKEE Y 2210 151, L1 REMT TR, 453k 2~4 For.

Table 2. Sludge concentration at different positions and depths at gas-water ratio of 2:1
= 2. [okbt 21 MARMLEARERE THISRIRE

TR, glL

MRE A
i K 0.8 2K KR 2.1 K KR 2.3 K
150 8.43 8.54 8.33 10.5
K& R 8.33 8.47 8.42 B
750 8.38 8.26 8.28 95

H: BUKER 2.5 Ko

Table 3. Sludge concentration at different positions and depths at gas-water ratio of 1.5:1
F 3. 57kt 1.5:1 BRI E R ERE THITRIRE

TG, g/l

WA
Eq1] KR 0.8 K KR 2.1 K KR 2.3 K
150 8.53 8.42 8.61 11.8
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750 8.09 8.46 8.37 11.2
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Table 4. Sludge concentration at different positions and depths at gas-water ratio of 1:1
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Figure 6. Effects of anoxic pool gas stirring and mechanical stirring on total nitrogen in CWT water production
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Figure 7. Effect of anoxic pool gas stirring and mechanical stirring on COD in CWT water production
7. BREGSIEEE S EERTF CWT 7k COD #I%2N

DOI: 10.12677/aep.2024.143076 559 SR AT T


https://doi.org/10.12677/aep.2024.143076

BER %

60
—a— ik
50 4 —e— SHHCWT=K
—A— PLRBEFECWTF= K
40+
N
gsm
& 5]
]
o f§%<i>;¢\37/1/k\y
N == —
0 20 40 60 80
BITRE (d)

Figure 8. Effect of anoxic pool gas stirring and mechanical stirring on ammonia nitrogen in CWT water production
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