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Overview: Advanced three-dimensional virtual environment technology, similar to that used by the film and computer games industry is being used to generate an interactive learning environment that will allow students to design and perform a virtual engineering laboratory experiment. Other ‘virtual’ teaching and training applications from a range of industries (flight, surgery and driving simulators to name a few) have proved the value of this technology in these areas, however it is not widely utilised in the higher education sector. 

Previous research work in SChEME and a prototype interactive chemical engineering experiment (developed under the university rapid response fund - see figure 1) have shown the huge benefits of using this type of learning environment, and also highlighted a few of the potential problems.

Damian Schofield and Ed Lester (lecturers in SChEME) supervise the project. In October 2001 a software developer (Lorna Goodwin) was employed on a one year contract to create the virtual learning environment. A chemical engineering PhD student (Eric Gimber) is contracted for three months work generating the large data sets needed to accurately simulate the process equipment.

Development: The main stages in the project development were defined as follows:

1) Data collection – the gathering of all the information on the experiment to be simulated.

2) Virtual environment – the building of the three dimensional virtual world.

3) Simulation model – programming the simulation of the chemical process.

4) Interface design – building a method for the students to easily interact with the system.

5) Support system – integrating a user support system into the software.

After meetings with other academics in SChEME (particularly those involved in delivering the core Chemical Engineering Laboratory Module) it was decided that the virtual environment to be developed should replicate a ‘real’ industrial process rather than a ‘laboratory’ experiment. This will allow undergraduate students to experiment with large scale equipment they would not normally use.

Once the process to be modelled (a three stage distillation process: feed flow, reactor and distillation columns) had been decided, initial data was generated using steady state chemical simulation software (HYSYS). A simulation model (programmed in Visual Basic) based on the data generated so far has been developed – see figure 2 and the attached Excel file. 

Evaluation: It is intended to introduce ViRILE to the student cohort (approx. 60 students) on the module H83CEL in October 2003. Initial feedback will use questionnaires and by monitoring other forms of course feedback.

Dissemination: The simulation will be converted into the Lingo programming language, modelling will be undertaken using 3D Studio Max and it is intended that the final version will be distributed using the Director Shockwave engine. Interest has been expressed in this training simulation system by the Institute of Chemical Engineers (who are interested in reselling it) and by industrial contacts.

Work for the next 3 months: Four main tasks are proposed over the next three months:

1) Generate the rest of the process simulation data.

2) Extend simulation to take account of new data.

3) Visit a chemical process plant and obtain dimensions, photographs and plant data.

4) Begin modelling of three-dimensional objects for the virtual environment.
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