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Research on dynamic characteristics of synthetic ammonia system based
on simulation
YU Shuang-en'” , CHEN Bin®, HAO Pei’, WANG Cui-ping”, ZHANG Zhao-huan'

(1.National Institute of Clean-and-Low-Carbon Energy, CHN Energy, Beijing 102211, China;
2.Shandong Guohua Shidai Investment Development Co., Ltd., Jinan 250002, China)

Abstract: The demand for new energy generation and consumption is increasing day by day.Electrolysis of water to
produce green hydrogen and further to synthesize ammonia has gradually become the main way to consume new energy
electricity. However ,new energy electricity features with randomness and volatility , which is significantly different from the

¢

requirement of traditional ammonia synthesis that requires “safety, stable,long period, full load, and excellent benefit”
characteristics. Connecting to new energy power can easily cause irregular fluctuation in the load of ammonia synthesis
system.A simulation model for ammonia synthesis is established based on Aspen software. The influence of system
temperature and pressure on the temperature of outlet gas,ammonia content in outlet gas,circulation ratio,system energy
consumption and other parameters are analyzed.The response characteristics of hydrogen/nitrogen ratio, temperature ,
pressure , velocity ,main energy consumption, circulation ratio,and ammonia content at the outlet of tower during dynamic
load regulation are analyzed.Results indicate that system energy consumption is closely related to system pressure, 1. e.
ammonia conversion rate ; The hydrogen to nitrogen ratio of the incoming gas will change slowly when the hydrogen to
nitrogen ratio of fresh gas remains constant; Temperature and flow control are prone to disturbances when the load
fluctuates.Some improvement suggestions are suggested for the situations where low loads are difficult to control.
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