






 

 
Fig. 5. Airplane model's fidelity evolution 

 
Fig. 6. Aerodynamic CAE analysis based on airplane's geometric model 

 
Fig. 7. Structural CAE analysis of the airplane's wing 

VI. RESULTS VALIDATION 
Parameterized CAD models, developed by the masters students, need verification. In order to determine validity of the designed models, each model is tested in comparison to a number of similar airplanes, designed by specialist students as their semester project. Each of those projects corresponds to a different set of starting design parameters and the automated model must obtain result, similar to the student’s. Specialist students conduct their work in a form of weekly laboratory courses, where every step of their project is being evaluated by tutors thus minimizing the possibility of rough mistakes. If the created automated model hold up to the test, it is accepted as a part of the robot-designer as a possible design solution. 

VII. AERODYNAMIC EXPERIMENTS 
The results of the aerodynamic testing, obtained using CFD software are checked using the university wind tunnel. A model of the airplane is manufactured using a rapid prototyping system (a 3D printer) and is placed into the wind tunnel on the aerodynamic scale, as shown on figure 8. Measurements taken during the experiment serve to validate the results of the CAE and CFD modelling. 

 Fig. 8. Aerodynamic tests performed on a scale model obtained via rapid prototyping hardware 
VIII. CONCLUSION 

The results obtained with a prototype robot designer in the preliminary design of the aircraft, demonstrating the feasibility of design automation systems based on parameterized CAD models in the design of complex technical artefacts. The presented prototype allows users to successfully create three-dimensional model of the aircraft and its components, as well as their various representations, automatically performing complex actions. Thesaurus is used to attribute models parameters and simultaneously serves as the prime source of terms and definitions for the HLP generation interface and a means of linking of terms and parameters from databases, containing information about past projects. 
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