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Model-based predictive control of a solar reactor dedicated to syngas production ▶ Goal: maintain reactor's temperature to ensure its stability and optimal chemical reactions.

[1] Q. 

Reference controller

▶ Oxygen flow rate is controlled by an adaptive proportional integral derivative (PID) controller with optimized gains.

▶ Defocussing factor is controlled by a rule-based controller as follows: 

D(t) =    1, if DNI(t) ⩽ 800 W m -
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	implementation of a model-based predictive control
	(MPC) algorithm.

  Curcio et al. "Experimental assessment of woody biomass gasification in a hybridized solar powered reactor featuring direct and indirect heating modes". In: International Journal of Hydrogen Energy 46.75 (Oct. 2021). Without O 2 : CH 1.66 O 0.69 + 0.31 H 2 O --→ CO + 1.14 H 2 With O 2 : CH 1.66 O 0.69 + 0.31 H 2 O --→ CO + 1.14 H 2 CH 1.66 O 0.69 + 1.07 O 2 --→ CO 2 + 0.83 H 2

	Bellouard et al. "Biomass Gasification in an Innovative Spouted-Bed Solar Reactor: Experimental Proof of
	Concept and Parametric Study". In: Energy Fuels 31.10 (Sept. 2017).	
	[2] H. Boujjat et al. "Experimental and numerical study of a directly irradiated hybrid solar/combustion spouted bed
	reactor for continuous steam gasification of biomass". In: Energy 189 (Dec. 2019).	
	[3] A. Solar reactor modeling
	DNI	
	Oxygen	
	Biomass	Syngas
	Steam	
	Radiation losses	Conduction losses
	The model also includes the thermal balance of the reactor walls, and a
	thermodynamic calculation using the open-source library Cantera [4].

[4] D. G. Goodwin et al. "Cantera: An object-oriented software toolkit for chemical kinetics, thermodynamics, and transport processes". https: //www.cantera.org (2022).

This research was financially supported by the European Union's Horizon 2020 research and innovation programme under the grant agreement No. 823802 (Solar Facilities for the European Research Area -Third Phase (SFERA III)).