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Dynamic simulation of three effect concurrent evaporation system of
ammonium sulfate solution
LI Qiu-rong' , XU Yong-wei' , LIU Yan® , ZHANG Wei’ , ZHANG Shao-feng'*
(1. School of Chemical Engineering and Technology, Tianjin 300130, China; 2. Engineering Research Center of
Seawater Utilization Technology of Ministry of Education, Hebei University of Technology, Tianjin 300130, China)

Abstract: Taking three effect evaporation system of ammonium sulfate solution ( containing a concentration of
ammonia) of a chemical factory in Jiangsu as an example,the steady state simulation is performed by using Aspen Plus
software. With the steady state simulation results as initial conditions of dynamic simulation, a dynamic model of three
effect concurrent evaporation system is established. Three effect evaporation-condensation system with basic control
structures is studied with Aspen Dynamics software. When the feed flow, temperature and composition are changed, the
change of other parameters in the system is also analyzed. The results show that the outlet concentration of liquid phase
has a step change with tha change of the feed flow rate, temperature or composition. In order to make the outlet
concentration of liquid remains constant, two kinds of control schemes, feed flow cascade control and heating steam
cascade control ,are put forward. Their control effects are compared. Dynamic simulations show that two kinds of control
scheme both can achieve the stable liquid concentration of export,but the control scheme with heating steam flow cascade
control has a smaller overshoot volume and a shorter recovery time. Dynamic simulation results provide some guidance for
the control of the multi-effect evaporation system for the practical production operations.
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