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Model predictive control of a solar-thermal reactor

This paper presents the application of a Model Predictive Control
(MPC) system to a solar-thermal reactor for carbon-steam gasification.
The controller aimed at rejecting the disturbances in solar irradiation,
caused by the presence of clouds, through the manipulation of the flow
rates into the reactor. Simulations of a first-principles dynamic model
were used to fit a linear, time-invariant model, to be used directly in the
MPC algorithm. The MPC was tuned through simulations, until robust
control was achieved. The proposed control system was compared to a
fine-tuned multi-loop feedback control strategy. Simulations of the
controlled reactor system showed that the linear MPC was capable of
minimizing the effect of the disturbances within the entire operating
region, outperforming a more conventional multi-loop feedback strategy.
The results obtained suggest that the proposed controller is suitable for a
real-world implementation.
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1. Suitable
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He was just not suitable for the job. it = SEE/0 LIE -

2. minimizing
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We ' ve taken steps to minimize the losses .  FffIEREGE ==K
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3. suitable
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He was just not suitable for the job. fELE N ESEED TIE -
4. through

The river runs through our village . B 2 EFATHIR T -

5. proposed
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It was proposed we go to the station to meet our guests. G AEz#Ff1E
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7. directly
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She drove directly to school .  HiFAELEEEELEEE
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Be tuned to us for the latest sports results . S e B TS HE R BHT
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9. manipulation
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Some people can put back a twisted joint by carefulmanipulation . Hib
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It is now our aim to set up a factory . A ERAERY HAYZEHF— T
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The proposed control system was compared to a fine-tuned multi-loop
feedback control strategy.
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2. The results obtained suggestQh&ﬂﬁ proposed controller is suitable for

a real-world iéplementation.
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3.
The MPC was-tuned through simulations, until robust control was
achieved. S
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