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ABSTRACT: The Control of vehicle powertrain thermal management systems is becoming more challenging as the

number of components is growing, and as a result, advanced control methods are being investigated. An organized
controls development process is necessary to allow comparison of multiple configurations to select the best option. Model
predictive control (MPC) is particularly interesting in this application because it provides a suitable framework to manage
actuator and temperature constraints, and can potentially leverage preview information if available in the future. The
development of an MPC controller from conception to controller deployment in a vehicle will be discussed in this seminar.
Various challenges were faced related to robustness, system nonlinearities and chronometric limitations. Each of these
challenges was addressed through enhancement of the MPC formulation. Concepts related to economic MPC, robust MPC
and mixed integer programming were evaluated with varied levels of success and failures. The aim is to provide a flavor
of the various developmental steps that need to be addressed for evaluation of MPC as a potential control solution for
implementation in an automotive industry setting.
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