
Accepted Manuscript

Estimating the hindered-settling flux function from a batch test in a cone

Raimund Bürger, Julio Careaga, Stefan Diehl, Ryan Merckel, Jesús Zambrano

PII: S0009-2509(18)30499-8
DOI: https://doi.org/10.1016/j.ces.2018.07.029
Reference: CES 14383

To appear in: Chemical Engineering Science

Received Date: 22 November 2017
Accepted Date: 13 July 2018

Please cite this article as: R. Bürger, J. Careaga, S. Diehl, R. Merckel, J. Zambrano, Estimating the hindered-settling
flux function from a batch test in a cone, Chemical Engineering Science (2018), doi: https://doi.org/10.1016/j.ces.
2018.07.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ces.2018.07.029
https://doi.org/10.1016/j.ces.2018.07.029
https://doi.org/10.1016/j.ces.2018.07.029


  

Estimating the hindered-settling flux function

from a batch test in a cone

Raimund Bürgera, Julio Careagab,˚, Stefan Diehlb, Ryan Merckelc, Jesús Zambranod
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Abstract

The hindered-settling velocity function for the modelling, simulation and control of sec-

ondary settling tanks can be determined from batch tests. The conventional method is to

measure the velocity of the descending sludge-supernatant interface (sludge blanket) as the

change in height over time in a vessel with constant cross-sectional area. Each such exper-

iment provides one point on the flux curve since, under idealizing assumptions (monodis-

perse suspension, no wall-effects), the concentration of sludge remains constant just below

the sludge blanket until some wave from the bottom reaches it. A newly developed method

of estimation, based on the theory of nonlinear hyperbolic partial differential equations, is

applied to both synthetic and experimental data. The method demonstrates that a sub-

stantial portion of the flux function may be estimated from a single batch test in a conical

vessel. The new method takes into consideration that during an ideal settling experiment in

a cone, the concentration just below the sludge blanket increases with time since the mass

of suspended solids occupy a reduced volume over time.
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