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Abstract

One of the major challenges in the operation of wastewater treatment plants is the lack of

experts and the lack of use of new methods in the management of this system, which has rarely
been addressed in the past. Therefore, the application of new methods in exploitation is of great
importance and in this regard, in the present study, using the mass flux approach, velocity and
behavior of sediment particles and sludge masses in the secondary sedimentation pond by
performing Settling column experiment with observance of the sludge index range between 150
and 250 mg/L, with the preparation of 6 different concentrations of raw wastewater, effluent and
returned sludge continuously for more than 18 months (551 days) and in different climatic
conditions were studied. By drawing graphs of height-time, concentration-velocity,
concentration- mass flux, the relationships between important parameters were obtained using
MATLAB software and new mathematical and experimental models that could estimate
velocity in a wide range of different concentrations were presented and observed in unusual
conditions. By determining the optimal operating point (sp), the capacity of wastewater
treatment plants can be increased between 15 and 20% at no cost.

Keywords: Integrated Water Resources Management, Treatment Process, Activated Sludge,
Mass Flux, Mathematical and Experimental Models.
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Table 1. Technical properties of the sewage treatment plant

Unit name / System

Technical description

Screen

Grit chamber
Primary settling tank

Aeration pond

Secondary sediment
tank

Type of grid-arched shaped grid, the width of the channel -120 cm
Type-horizontal flow, length-20 m, maximum speed -3/0 m/ s,
time remaining 2-3 minutes
Number -4, circular, diameter -18 m, depth-3 m, slope -10%,
length of overflow -427 m
Length -28 meters, width 14 meters, effective depth of 3.5 meters,
effective volume 1372 cubic meters
Number -8, circular, diameter -18 m, depth-3 m, slope -10%,
length of overflows -452 m

Length -26 m, width 15 m, reservoir volume -550 cubic meters,

Chlorine contact tank

time remaining 20 minutes, number of baffles -4 pcs.
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Fig. 4. a) State point analysis (SP), b) Diagnosis of clarifier performance based on inlet flow line, c)
Performance detection based on return sludge (reference: research findings)
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Fig. 5. a) Impact of inlet flow to sedimentation pond b) Impact of concentration,
¢) Impact of return flow (reference: research findings)
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Fig. 6. a) Sediment column height with respect to time at different concentrations, b) Particle sedimentation rate
changes with respect to concentration, ¢) Mass flux changes with particle concentration (reference: research data)
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