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Highlights

• A new approach is proposed to decrease computational time for cyclic problems involving different time scales.
• The approach is based on the use of pre-computed space-time modes which are further collected in a dictionary.
• For a physical time belonging to the range of the dictionary, the solution can be accurately predicted.
• For a given cycle time, the solution is predicted accurately if the dictionary contains the space-time modes associated with this specific

time.
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