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5 20  
emerging contaminants  

tetramethylammonium hydroxide, TMAH  
ionic strength  

membrane bioreactor, MBR  

20  

10 mg as Cl2 /L [HOCl] + [OCl�] pH = 7
pH  8.5 HOCl 80

OCl 25 HOCl pKa = 7.537 20  

200 m3 15 mg/L H2CrO4

Cr 52 Ca 40  
5  
NaHSO3 Ca(OH)2

5  
Cr+6 Cr+3

10  

d = 50 �m �0 = 920 kg/m3

25 �w = 997 kg/m3 � = 0.894 × 10-3 kg/m/s
2,100 m3 20  
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d = 0.5 cm R = 4 cm 5.0 L/min
881 kg/m3

10 20  
 
rev/min  
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1

cx=δ , c 10 20  

no-slip v (x, y)
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sm 2U /= 1.1cm� = x = 0.5 m v  
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Adaptation
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Control Cost, MCC
MCC MCC

W
10

Open Government Data

Big Data Data Mining
SOP Cross Industry 

Standard Process for Data Mining, CRISP-DM 10
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Data Mining
Supervised Unsupervised

15
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Quality Assurance, QA
Data Quality Objectives, DQO

15
Zero drift Span drift
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 1 30

43420
43520

R σs Pi

Po σs 10
R σs Pi

Po σs 10

25 kW 0.9
0.1 m3/s 8 cm 12 cm
250 kPa kinetic correction factor 1.05

mechanical efficiency 860 kg/m3

9.81 m/s2 20

7.5 cm 28 m/s

momentum correction factor 1 1000 kg/m3

9.81 m/s2 20
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D ω ρ μ
torque T D ω ρ μ method of repeating 

variables T dimensionless relationship
ρ ω D 20

1.1683 kg/m3 1.918×10-5 kg/ms 40 m
0.5 m3/s 0.2 m×0.3 m

Re 10 f friction factor 0.01833

pressure drop hydraulic diameter
p
AD c

h
4=

Ac p 10
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