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Abstract: The MELiSSA loop has to maximize the recovery of the main elements of
waste recycling in order to produce the mandatory human metabolic needs of the
consumer compartment. Therefore it is meant to become as much as possible a
circular system especially in close and remote environments as the planetary stations,
the space vehicles or terrestrial closed ecosystems (e.g. deserts). Although many
progresses have been realized in the modelling of the MELiSSA processes at the
knowledge model and consecutively at the control level, these progresses were mainly
carried out at independent unit (e.g. a compartment). (The objectives of the control of
a circular system raises numerous challenges that need to be taken into account). The
MELiSSA loop is composed of interacting processes and technologies: bioreactors,
filters, catalysers, plant chamber and crew compartment and faces a real diversity of
dynamics and of non-linear processes. The final objective of this work is to manage
the flows and stocks of the MELiSSA closed loop to reach the best set of ALISSE
criteria (e.g. mass, efficiency, energy, crew time, safety).
Starting from the existing state of the art within MELiSSA community, the proposed
PhD project would first study and propose a dynamic model of the MELiSSA loop for
further assessment of the control strategies.
This work shall be supported with MELiSSA simulation tools. This MIL (Model In the
Loop) methodology will be used to test in virtual environment the control and assess
the performance and robustness of the system.

Impact on MELiSSA: Definition of control strategies and operation.
MELiSSA partners: Sherpa (F), UClermont Auvergne (F), Enginsoft (I).
References:
Lasseur, C., Brunet, J., de Wever, H., Dixon, M., Dussap, G., Godia, F.,Leys, N., Mergeay, M.,
Van Der Straeten, D. (2010)
“MELiSSA: the European Project of closed life support system”
Gravitational and Space Biology, 23: 3-12
Poughon L., Farges B., Dussap, C.G., Godia F., Lasseur c.

“Simulation of the MELISSA closed loop system as a tool to define its integration strategy”.
Advances in space research, 44, 2009, p1392-1403
Poughon L., Dussap C.G., Gros J.B.
Dynamic modelo fa nitrifying fixed bed column: simulation of the biomass distribution of
Nitrosomonas and nitrobacter and of the transient behavior of the column.
Bioprocess Engineering 20, (1998), 209-221.
Fulget N., Poughon L., Richalet J., Lasseur C.
MELiSSA: global control strategy of the artificial ecosyetm by using firts principles models of the
compartments.
Advances in space research, vol 24, N3, 1999, p397-405.
Cornet J.F., Dussap C.G., Cluzel P., Dubertret G. ( 1992)
“A structured model for simulation of cultures of the cyanobacterium Spirulina Platensis in
photobioreactor : II Identification of kinetic parameters under light and mineral
limitations”.
Biotechnology and Bioengineering, 40, 826-834
Desired knowledge: Candidates preferably possess a degree in control engineering,
system or mathematics. They have to be familiar with biology principles and
process engineering.

