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A Study on Energy Saving Effect from Automatic Control of Air
Flowrate and Estimation of Optimal DO Concentration in Oxic Reactor
of Wastewater Treatment Plant

Kim Min Han - Ji Seung Hee - Jang Jung Hee""
PANGAEA21, Ltd, ‘Institute for advanced engineering
(Received 21 April 2014, Revised 3 June 2014, Accepted 5 June 2014)

a0}

AEsH skrA g s ol ARl R g1t A Hl8-S AA k= AL w9 T8sh
AT g %% 2 AR = E‘ii@r@r v AES] ARl S5, 71E ﬂﬁ [l JaiA
HAH] A AE sI7F A @71 wzoll, 7159 skrAeldel s Bagh & o] «] 271 &
stetEde A —Zr%] sh= W T ARSSIITE B ATellM e 7] FelA w el ek 854t

AEEE A FAlO HE7 ]i Ak e vE-S AT e HA Al HEE Zﬂc’]'o}‘ﬁ‘jr
HA A= HO}‘# AAIZE U1 A8E 585 57%7](Oxygen uptake rate, OUR)S ©|-8-5lo] S35,
AN 35E SRS viEe R AAl vAEe] 83k HH DO FEE AlRISIIeH, o4 E}E]r
FAEEI DL AEACI S Y T, A4 Aol WS Fohe] Al Er120] 3]

SETE = J‘%‘Hl%% 4 Aol

Feo] : aA@d, Do HH3), 37 $FF ouA 4z

Abstract - It is important to keep stable effluent water quality and minimize operation cost in biological
wastewater treatment plant. However, the optimal operation is difficult because of the change of influent flow
rate and concentrations, the nonlinear dynamics of microbiology growth rate and other environmental factors.
Therefore, many wastewater treatment plants are operated for much more redundant oxygen or chemical dosing
than the necessary. In this study, the optimal control scheme for dissolved oxygen (DO) is suggested to prevent
over-aeration and the reduction of the electric cost in plant operation while maintaining the dissolved oxygen
(DO) concentration for the metabolism of microorganisms in oxic reactor. For optimal control, The oxygen uptake
rate (OUR) is realtime measured for the identification of influent characterization and the identification of
microorganisms' oxygen requirement in oxic reactor. Optimal DO seT-Point needed for the microorganism is
suggested based on real time measurement of oxygen uptake of microorganism and the control of air blower.
Therefore, both stable effluent quality and minimization of electric cost are satisfied with a suggested optimal
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setpoint decision system by providing the necessary oxygen supply requirement to the microorganisms coping

with the variations of influent loading.

Key words : wastewater treatment plant, DO optimization, Air flowrate control, Energy saving
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Fig. 1. The flowchart of the proposed DO optimal
set-point decision and air blower control.
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Fig. 2. The scheme of OUR measurement in
WWTP.
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Fig. 3. The process of respirometry measurement.
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Fig. 4. The respirometry used for this study.
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Fig. 5. The measurement results of (a) DO and (b)
OUR.
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Fig. 6. The system configuration for this study.
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Table 1. Influent and effluent conditions in wastewater
treatment plant.

Influent conditions Effluent conditions
flow-rate | 4,000 m3/d -

BOD 198.2 mg/L BOD 4.2 mg/L

COD 114.5 mg/L COD 10.2 mg/L

SS 196.4 mg/L SS 4.6 mg/L

T-N 59.673 mg/L T-N 10.075 mg/L

T-P 6.245 mg/L T-P 1.156 mg/L

XH DO -F%(DOt)ol] &3 & ot 471”—"|:(safety factor,
DS Hestel nAE 25 DO FEE AL

coD, TN,

PO=max| =50 T,

X DO, < s.f (3)

)
T
il

FraS 58 34 DO 552 Ao zs
IEE =4S 53 ¥4 DO & A AyEs A
Aol 485 slets A BE Ak@ﬂ o) e
T 3, HEHoR = Hz%ﬂxu Joll 71 =
83t 7|F0] He R ES ‘ﬂ&@l?l% Sk
ol HWPAS AAEH T % AT g2 555 A
o] 717] oF 2L FAF A, = 3 ol 2
TAT F9 F8F ol LIS o= oAl
WHRTFAS AlESES 4 DO §& A7) 7Fs3t
=3

3. AT A

2 ATelA= AA 7hs T2 skEEA RS Bl
Ed=g o] g3l HAEM =R 285 sl
e G 4000m3/Y FEe] AEHoR, 2B
g7] AbEa oS o]t A=A Sl
TEC-BNR 30| Z&Eglon §9l4 9 whai
ke Table 13} ) 20139 1€ ~ 20144 3¥

Journal of Energy Engineering, Vol. 23, No. 2 (2014)



54

oy
%

ol

ot

Table 2. The results of the DO, effluent concentration, air flowrate and eletric energy.

Content " 2014.03.01. ~ 2014.03.16 2014.03.17. ~ 2014.03.31

ontents unt Min. Max. Avg. Min. Max. Avg.

#1 DO conc. mg/L 0.86 7.30 4.10 1.04 5.55 2.21

#2 DO conc. mg/L 0.50 6.24 3.01 1.01 4.13 2.14

#2 Opt. DO conc. mg/L - - - 1.04 3.50 1.79

Eff. COD conc. mg/L 4.9 15.1 13.4 12.2 154 13.7

Eff. T-N conc. mg/L 5.74 78.26 17.10 15.59 77.69 16.9

Air flowrate m3/hr 329 971 671 248 931 558

Eletric Energy KW 8.28 24.89 16.83 6.33 24.62 14.20

2013 Air flowrate m3/hr - - - 510 1187 731

2013 Eletric Energy KW - - - 12.01 27.64 16.18
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Results of DO Cocnetration
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