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1. Abstract: This paper deals with the model predictive control (MPC) of an infrared drying
process of a water based epoxy-amine painting. During the drying cycle, the control problem is to
minimize the processing time (hence maximizing the drying rate m ) while accounting for any
constraints dealing with the drying characteristics (i.e. the temperature T(t) and the humidity
profile X(&,t) ). This approach is based on a nonlinear dynamic unidirectional diffusional model of
the infrared drying phenomena where both heat and mass transfers under shrinkage conditions
are accounted for. For the on-line application, the nonlinear diffusional model is solved off-line
whereas the infrared flow to apply is computed on-line by the MPC using a linearized model.

2. Knowledge based PDE model 4. Optimal control strategies to minimize the processing time
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5. Perspectives: No measure of the humidity profile required by the MPC is available. Therefore,
an observer (model based soft-sensor) is under construction. It will estimate the entire humidity
profile according to the infrared flow applied, the measured temperature and the model while real
sensors are also needed for the observer validation. Moreover the constraints that really limit the
processing time need to be defined before real validation of the approach.




