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Abstract: With the gradual improvement of water purification plant diacharge standards, there is
a growing demand for stability, low carbon emissions, and energy efficiency in the construction and
operation of such facilities. Accurate oxygen supply has become a standard feature in the construction of
water purification plants. In order to fully utilize its function, it is essential to assess the changes in water
quantity and quality of water purification plants, and implement appropriate oxygen supply equipment
configurations. A water purification plant is designed with an underground layout, and the primary
effluent indexes need to comply with the quasi-Ill class limits specified in Environmental Quality
Standards for Surface Water (GB 3838=2002). The biological reaction tank is equipped with blast aeration
and oxygen-enriched aeration. The two sets of aeration equipment were adjusted in tandem to achieve
accurate oxygen supply. Through optimization, the configuration of the oxygen generator was adjusted
from 3 sets with aeration intensity of 170 m’/h to 2 sets with aeration intensity of 80 m’h plus 1 set with
aeration intensity of 160 m*/h in the near future, and eventually to 3 sets with aeration intensity of 160 m’/h
in future. After carefully selecting the blower, it was essential to establish a continuous connection of the

air volume within the range of operating conditions. It highlighted the importance of pre-estimation in
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ensuring smooth and efficient operation.

Key words: water purification plant;

oxygen-enriched aeration; blast aeration
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Fig.1 Flow chart of sewage treatment process of the water

purification plant
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Fig.2 System oxygen supply process
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Tab.2 Calculation of blower air volume

GAHLREE/ (m*-h™)

HiH
1x10* m*”/d|1.5%10* m*/d|2x10* m*/d|2.5%10* m*/d
UKHE2:1 833 1250 1667 2083
AUKEE4:1 | 1667 2500 3333 4167
SUKEE6:1 | 2500 3750 5000 6250
SOKEE8:1| 3333 5000 6 667 8333
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Tab.3 Calculation of excess oxygen after operation of oxygen generator
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m’/d m¥/d | m¥d | m'd m*/d m’/d m’/d m’/d m*/d m’/d m’/d
COD =Rt N4 mg/l| 2.17 325 | 433 542 | 1628 | 2438 | 3248 | 40.65 | 153.72 | 145.62 | 137.52129.35
COD LBREH 8 mg/L| 4.67 7.00 9.33 | 11.67 | 35.03 52.50 | 69.98 87.53 134.97 117.50 | 100.02 | 82.47
CODZEBREMN12me/l] 7.00 | 10.50 | 14.00 | 17.50 | 52.50 | 78.75| 105.00 | 131.25 | 117.50 91.25 | 65.00 | 38.75
CODEBREMN16mg/L] 10.00 | 15.00 | 20.00 | 25.00 | 75.00 | 112.50 | 150.00 | 187.50 95.00 57.50 | 20.00 [152.50
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Tab.4 Parameters for converting oxygen quantity

into blower aeration quantity
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quantity

HEN EEEGBIT1~28)/
(m*0,-h™)

e 1.5%
10*

m’/d

2.5%
10*
m’/d

1x | 1.5%
10* | 10*

m’/d | m*/d

2%10*
m’/d

1x10*
m’/d

COD| 4]153.72|145.62|137.52{129.35[2 244[2 126[2 008

S an

=)

134.97(117.50{100.02| 82.47 |1 971|1 7161 460|1 204

1/

( 117.50] 91.25 | 65.00 | 38.75 |1 716|1 332
mg-

L") [16] 95.00 | 57.50 | 20.00 |152.50(1 387| 840

@ BB AR EE

il AL E ALY R G, SOAPLE KR 7
ARSE I A, 75 UPRE S B0 o o . MRk (1~
2.5)x10" m*/d i, A4y S 0 it 7 XU 5 e of] e R
A AT AR A S R LA 3

| X 10% m¥/d AR w1, 5%10* m?/d il E XU
9000 2x10* m*/d ﬁ%u%ﬁi\uﬁh% ) 5x10* m*/d il E ALK
8 000 —o—=LL 0y B i M
~7000 f
=6 000
“25 000

=4000

Z3000
2000 I/I/
1000 | |

4 8 1216 4 8 1216 4 8 12 16 4 8 6
SUESEALEE COD 2Bt/ (mg- L)

B3 £YRMtFENESHAUNENXR(FEATER)

Fig.3 Relationship between the required air volume of

1
12 1

bio-reaction tank and the amount of air supply oxygen by
concentrator (original plan)
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