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Abstract: The prediction of solar irradiance plays a crucial role in the optimization operation of multi energy collaborative
heating systems. As a key factor affecting the efficiency of the heating system, the accuracy of solar irradiance prediction is
directly related to the operational efficiency and energy consumption of the heating system. However, solar irradiance has
uncertain characteristics such as intermittency and nonlinearity in time and space, which poses challenges for existing machine
learning prediction algorithms in hyperparameter optimization and makes it difficult to meet optimization and regulation
requirements. To address this issue, we propose a solar irradiance prediction model based on Whale Algorithm Optimization
Time Convolutional Network (WOA-TCN). This model fully utilizes the parallel processing capability of TCN time
convolutional networks and the temporal modeling function of recurrent neural networks. The hyperparameters of the TCN are
optimized by a swarm intelligence optimization algorithm that simulates the behavior of whales, which improves the
prediction accuracy of the model, enables the temporal and spatial evolution patterns of solar irradiance to be captured more
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accurately, and also provides strong technical support for the optimal operation of the multi-energy cooperative heating system.
The prediction indexes of CNN, RNN and other algorithms are also compared through experiments, and the results show that
the prediction accuracy of the solar irradiance prediction model based on WOA-TCN is higher.
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