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Design and parameter sensitivity analysis of small modular
synthesis ammonia process package
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Abstract

In the context of global energy transition and carbon neutrality goals, small modular synthetic ammonia processes have gained
attention for their flexibility and efficiency. Particularly suitable for wind-solar hybrid systems integrating electrolysis-based hydrogen
production, these processes enable direct installation near renewable energy facilities, effectively addressing intermittency issues
in renewable power generation as well as challenges in hydrogen storage and transportation. This study focuses on small modular
synthetic ammonia processes, conducting design and parameter sensitivity analysis of process packages. Through systematic process
design, key parameters such as reaction temperature, pressure, and hydrogen-to-nitrogen ratio were identified. Chemical simulation
software was then employed to model the designed process packages, analyzing how parameter variations affect ammonia synthesis
efficiency. Results demonstrate that reaction pressure and hydrogen purity are critical factors influencing ammonia yield.
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