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Dynamic modeling and control of liquid ammonia gasification system
based on mechanism and data
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Abstract: Ammonia, as a low-carbon fuel, has important application prospects in the field of industrial combustion.
However, the dynamic characteristics of liquid ammonia gasification process are complex, and conventional
mechanism models are difficult to meet high-precision control requirements. To address the problem of unstable
control caused by insufficient modeling accuracy in the liquid ammonia gasification process in ammonia
combustion systems, a dynamic modeling method that combines mechanism with data fusion is proposed. By
establishing a nonlinear mechanism model based on thermodynamic laws, and combining with a data-driven model
based on recursive fuzzy C-means (RFCM) clustering and recursive least square (RLS) algorithm, a hybrid dynamic
model with adaptive weight optimization is constructed. On this basis, decoupling control strategies are developed
to achieve precise control of the gasification systems. Experimental verification shows that, the proposed model
significantly improves the prediction accuracy of the gasification process, and the decoupling control scheme based
on this dynamic model achieves stable ammonia supply, verifying the effectiveness and engineering practicality of
the dynamic model that integrates mechanism and data for the control system. This method provides an effective
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solution for intelligent control of ammonia fuel combustion systems and has promotional value for the engineering

application of clean energy technology.

Key words: coal-ammonia coupled combustion; liquid ammonia gasification; dynamic modeling; RFCM-RLS

algorithm; decoupling control; simulation analysis
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Fig.1 Principle of the liquid ammonia gasification system
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