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Modeling and operational optimization control of packed tower system for
ammonia removal by circulating spray
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Abstract Spray packed tower is a common equipment for the treatment of ammonia gas. The spray packed
tower system was taken as the research object to study its optimal operation, with hypochlorous acid solution as
the spray liquid.. A simulator of the spray packed tower system was established, based on the efficiency model
and the dynamic model of solution circulation. An. optimal control strategy was developed to minimize the
consumption of hypochlorous acid solution, which was verified by simulation and compared with other two
control strategies with fixed spray rate. Compared with the experimental data of the literature, the deviation of
the efficiency model of spray packed tower was within £3%, which indicated that the simulation established in
this paper hadhigh accuracy.” Simulation results showedthat the optimal control strategy
could maintain ammonia concentration -of discharge gas to satisfy the requirement of GB14554, and the
ammonia concentration of the’ waste solution was lower than the other two control strategies. In the same
running time, compared with the two fixed spray rate strategies, the consumption of hypochlorous acid could be
saved by 34% and 18% respectively, indicating that the proposed optimal control strategy could effectively save
the consumption of hypochlorous acid. The optimization strategy proposed in this study can effectively improve
the operation efficiency of the packed column for ammonia removal.
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