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This modeling study was used to improve the design of the Performance indicators ABR - 3 LS |
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Anaerobic Digestion-Pasteurization Latrine (ADPL), a novel onsite Improved g y ABR - 4
A - - ber of -4 10.811.11 1.38 0.67 0.10
fecal sludge treatment system that uses anaerobic digestion INCrease in num
. L ] . tments. but ABR-5 1081107 1.32 0.71 0.10
coupled with pasteurization to self-sustainably remove fecal compar ) ABR-6 077103134 07 01
pathogens [1]. The ADPL was created for communities that have Improvements because less - ' ’ ’
either inadequate access to sanitation or sanitation that does not significant after 4 HABR - 371065141 258 0.5 0.15
treat waste before entering the environment (60% of global compartments. For example, HABR-5 0721.23 1.70 0.69 0.15
population [2]). Theory as well as experience informs that the dead space decrea§ed from HABR-7 077121 158 075 0.13
current design is liable to short-circuiting and therefore inefficient 0.80t0.14 and.15Inthe ABR- o o
digestion of substrate. Two alternative reactor configurations were 3 and HABR-3. 0./61.14 1.46 0.7/ 0.1
iInvestigated: anaerobic baffled reactor (ABR) and horizontal Table 1. Performance indicators for selected reactors

anaerobic baffled reactor (HABR). The following study used
computational fluid dynamics (CFD) to evaluate these reactor
configurations In order to inform future reactor designs and

implementations of the ADPL.
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COMSOL CFD was used to determine residence time distribution o1 T
(RTD). All reactors had the same outer dimensions with flow of | . 0o a0 w0 om0 o0 o 2 4 : :

Time (hr) Number of compartments

120 L dt (-50 people). RTD results were analyzed with
dimensionless time © and compared to indicators [3] using dead
space fraction V V- [4], short-circuiting factor ls- [5], Morrill Index Figure 4. RTD for selected reactors (left)
(MI) [6], and hydraulic efficiency A [6].
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Figure 5. Dead-space fraction according to number of
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Oe at The addition of baffles dramatically improved performance, but
€ = ep: up = pC k? yields were minimized after 4 or 5 compartments for both the ABR
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and HABR. This number should be the target range for future
studies to optimize performance while minimizing complexity and

Efficiency O OBl MmIB! )l i — B9 materials. Future modeling work to optimize baffle configuration
0 and incorporate biological reactions will focus on this number.
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V, 1 Results from this modeling exercise have already been
Compromising 0.2-0.4 2.0-2.3 5.0-10 A={1 V. | 1- N implemented. Two 2 m3 HABRSs with 4 baffles were installed in
0, Kenya in April 2016. Preliminary results show th_at Chemicql
Acceptable  0.4-0.5 1.5-2.0 2.5-5.0 0.5-7.5 Ise =5~ oxygen demand (COD) and total suspended solids (TSS) in the
% m HABR effluent are 53% and 65% less than the previous reactor,
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