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PURPOSES 1. Investigate the influence of MAV wing shape on aerodynamical characteristics 2. Investigate the influence of profile shape and winglets on aerodynamical MAV characteristics 3. Investigate the influence of powerplant on aerodynamical MAV characteristics 4. Investigate the influence whole MAV design on aerodynamical MAV characteristics 5. Investigate possibility of numerical investigation of pressure distribution 6. Compare the results of wing tunnel and flight experiments



WING TUNNEL AND EXPERIMENTAL MODELS
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WIND TUNNEL EXPERIMENTS Influence of wing shape investigation Wing 1
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Wings with the same wing span DRAG coefficient vs. LIFT coefficient



DRAG vs. LIFT



Drag for the same lift is independent of wing shape for moderate CL



WIND TUNNEL EXPERIMENTS Influence of wing shape investigation “Energetic” characteristics (POWER)-1 coefficient vs. LIFT coefficient



(POWER)-1 vs. LIFT



WIND TUNNEL EXPERIMENTS Influence of profile investigation Wing 1
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Curved and flexible profile gives some advantage in comparison with rigid flat plane. Winglets are effective for CL>0.3



WIND TUNNEL EXPERIMENTS Influence of propeller investigation



Flow from powerplant allows to obtain higher values of CL. Polar curves are the same up to separation



WIND TUNNEL EXPERIMENTS Characteristics of the whole MAV



Empennage, additional parts and devices decrease maximum of L/D up to about 20%



NUMERICAL INVESTIGATIONS Pressure distribution



Red line – XFoil with fixed transition location, blue line – XFoil with free transition location, small circles – experiment results



XFoil can be used for the pressure distribution and separation localization



FLIGHT EXPERIMENTS



SEPARATION OCCURS ONLY ON THE WING TIPS DURING THE LEVEL FLIGHT!



CONCLUSIONS The results obtained allow to make some conclusions. 1. XFoil program can be used to determine the location of separation bubble. 2. All the wing with the same wing span give nearly the similar characteristics in the region of moderate CL. 3. Profiled wing, flexible wing can improve the MAV characteristics. Winglets are effective for CL>0.3. 4. Wind tunnel experiment results are in coincidence with real flight. 5. The separation without re-attachment on the MAV with working powerplant occurs only on the wing tips.
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