ABSTRACT

Sewage sludge presents disposal problems unless properly sterilized.    The presence of human pathogens prevents its direct use as a fertilizer.  Unsterilized sludge must be disposed of in special landfills while sterilized sludge has immediate agricultural use.  Sterilization by conventional pasteurization is energy intensive.  Anaerobic thermophilic treatment sterilizes the sludge, reduces the solids content and produces byproduct methane.  Batch processes are immediately acceptable to regulatory bodies, but batch processing is economically infeasible.  Certification of a continuous process requires an assurance that each portion of the fluid will experience a minimum residence time.  Sewage sludge is viscous, and Reynolds numbers of about 1 are typical of proposed designs.  Relative short and fat reactors are desired for economic reasons.   Surprising to the designers, residence time measurements on a cold flow model showed minimum residence times less than expected for fully developed laminar flow.  This is a classic problem in entrance length flows.  Using static mixers can increase the minimum residence time, but conventional static mixers are ill suited for the purpose.  CFD was used to test a simple design using axisymmetric baffles that increases the minimum residence time beyond that expected for fully developed laminar flow.

