Korean Chem. Eng. Res., 52(5), 581-586 (2014)
http://dx.doi.org/10.9713/kcer.2014.52.5.581
PISSN 0304-128X, EISSN 2233-9558

Ijol

£ 3 &27| Hof 718 TIIE FA DO ST AN} MR HIG BY AT

[=] =
i e R A L A e B e e AL
446-701 7715 8AA] 7157 AT 1

463-400 Z71% A'FA] 3T AEE 685
***OOHT]__ ME
152-053 A&A] T2
(20144 39 149 A5, 20149 42 102 ?Xé

iz &U
o offl
4
3
b)

Optimal DO Setpoint Decision and Electric Cost Saving in Aerobic Reactor Using
Respirometer and Air Blower Control

Kwang Su Lee***, Minhan Kim**, Jongrack Kim*** and Changkyoo Yoo*''

*Department of Environmental Science and Engineering, Center for Environmental Studies, College of Engineering,
Kyung Hee University, Seocheon-dong 1, Giheung-gu, Yongin-si, Gyeonggi 446-701, Korea
**Pangaea?l, Ltd., Sampyeong-dong 685, Bundang-gu, Seongnam-si, Gyeonggi 463-400, Korea
**¥*UnUsoft, Ltd., Guro3-dong 222-3, Guro-gu, Seoul 152-053, Korea
(Received 14 March 2014; Received in revised form 10 April 2014; accepted 26 April 2014)

2 o
SIS $9T slo] QYA W s ole) BE A S AL Aol T2 5ol o)
ARE 419 619 51 4 el Wslo) v BES] AL S, ZIek 89 29lef ol A9 £ Al

o

SE717F A 7] wizell, 7158 skAleldels Aot & ol F7] ¥l slelads wF ke W
ARSI 2 AelME 37|RelA vdEe] Badt AT s FAlehAA IETIR g Y vleS Z:Li
Sz F4] Alo] WS AlRkelSIt. skrxrd ol 2713 pIdE e 58S AARE PAE T5E 57971(Oxygen uptake
rate, OUR)Z ol g5t S, AARE 558 SAgh= vpgom @Al vjdze] fé g #% DO F5=E AlRkst
k. %?J“’F Hapizel wep Wslehs vdE gl Bash ks vEt ZIIskeR Ao wA, R A
7l W Sl A9 ne-S Haskd = Qs ek AAsksit

F

Abstract — Main objects for wastewater treatment operation are to maintain effluent water quality and minimize oper-
ation cost. 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 treat-
ment plants are operated for much more redundant oxygen or chemical dosing than the necessary. In this study, the opti-
mal 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 microorgan-
isms in oxic reactor. The oxygen uptake rate (OUR) is real-time measured for the identification of influent characteri-
zation and the identification of microorganisms' oxygen requirement in oxic reactor. Optimal DO set-point needed for
the micro-organism is suggested based on real-time measurement of oxygen uptake of micro-organism and the control of
air blower. Therefore, both stable effluent quality and minimization of electric cost are satisfied with a suggested opti-
mal set-point decision system by providing the necessary oxygen supply requirement to the micro-organisms coping
with the variations of influent loading.
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Fig. 1. The flowchart of the proposed DO optimal set-point decision
and air blower control based on OUR measurement.
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Fig. 2. The schematic diagram of the respirometry used in this study.
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Fig. 3. The operating sequence of the respirometry based on DO and
OUR measurements.
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Fig. 4. The respirometry installed in D-wastewater treatment plant.
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Fig. 5. The respirogram results of DO and OUR for influent character-
ization of readily biodegradable component.
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Table 1. Influent and effluent conditions in D-wastewater treatment

plant
Influent conditions Effluent conditions
flow 4,000 m*/d -
BOD 198.2 mg/L BOD 42 mg/L
COD 114.5 mg/L COD 10.2 mg/L
SS 196.4 mg/L SS 4.6 mg/L
TN 59.673 mg/L TN 10.075 mg/L
TP 6.245 mg/L TP 1.156 mg/L
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.|  Respirometry .
> OUR meast 0 ‘ Air blower ;

Fig. 6. The SCADA system configuration with the respirometry in
the plant.
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Table 2. The results of the DO concentration, optimized DO set-point at aerobic reactors (#1,2) and effluent COD, effluent TN, air flowrate and

electrical consumption

2013.12.11.~2014.01.10

2014.01.11. ~2014.02.10

Contents unit - -
Min. Max. Avg. Min. Max. Avg.
#1 DO conc. mg/L 2.20 3.90 3.14 1.59 2.85 1.96
#1 Opt. DO conc. mg/L 1.11 2.15 1.78 1.21 2.15 1.70
#2 DO conc. mg/L 2.10 4.15 3.19 1.59 2.58 1.97
#2 Opt. DO conc. mg/L 1.12 3.02 1.73 1.31 2.34 1.75
Eff. COD conc. mg/L 8.50 15.10 11.23 10.30 15.90 13.17
Eft. TN conc. mg/L 8.20 12.4 9.95 9.50 14.30 11.66
Air flowrate m’/hr 642 889 766 480 681 567
Electrical energy consumption KW 13.8 19.1 16.5 10.3 14.5 12.2
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Fig. 7. The results of the DO optimal set-point decision system based
on OUR measurement (a) DO concentration #1, (b) DO concen-

tration #2, (c) Air flowrate and electrical energy, (d) Effluent
COD and TN.
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