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Abstract 

The present work focused on the full characterisation of a blended-wing-body UAV airframe 

recurring to a wind tunnel testing approach known as Modern Design of Experiments 

(MDOE). The results of this project are going to be applied in the design of a new control 

system for the aircraft. The tests were completed in a low-speed wind tunnel facility at 

Council for Scientific and Industrial Research (CSIR) in Pretoria, South Africa. The model 

had to be prepared for the wind tunnel tests, which included a structural analysis, 

reinforcement and instrumentation of the model. As part of the MDOE technique, the 

experiment design of the test program had to be considered and analysed prior to the testing 

itself. The tests were then executed and the data collected and analysed. The final results 

consist in 12 models that fit the data for the 6 considered aerodynamic responses (2 per 

response): Lift, Drag, Side Force, Pitching Moment, Rolling Moment and Yawing Moment 

coefficients. All the models were extensively analysed using confirmations points. An 

example of significant systematic variation for the drag coefficients was detected and 

corrected. A study of the bias and tolerance trade-off resulting from the data correction for 

the wind tunnel influences was also conducted. 


