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Design and application of virtual simulation in chemical safety experimental

WEI Dan, ZHAO Sheng-ping
(College of Safety Science and Engineering, Nanjing Tech University, Nanjing Jiangsu 211816,
China)
Abstract: As most experiment was hazardous, complicated, time-consuming and costly to conduct the
thermal runaway hazard evaluation experiment of chemical process, making it hard to teach offline

labs. The virtual simulation technology was applied to online experiment in chemical safety, which



also can promote the reform of the practical part of chemical-safety engineering training system.
Evaluating thermal runaway hazard of chemical process is critical to prevent accident caused by
thermal runaway. There is an urgent need for professionals in chemical industry, who can conduct
assessment of thermal runaway hazard. Practical training for college students on thermal hazard
evaluation should be conducted. Thus we construct online experiment for assessing thermal runaway
hazard of chemical process. Critical parts of thermal hazard evaluation were reappeared, including
calorimetric test of materials, calorimetric test of reaction, data analysis, and thermal hazard evaluation.
The experiment contains five modules, preparation for experiment, test of thermal hazard, thermal
hazard evaluation and optimization of chemical process, and expand. Test, data analysis and
application part were connected through virtual simulation. The virtual experiment has been used for
students majoring in chemical engineering, safety engineering and so on. And it also was used as a
training course for employees of chemical enterprises. The application of virtual simulation enriched
the teaching resources in chemical safety. And it was useful in improving the competence of chemical
safety engineers.
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