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ABSTRACT

The tip clearance effect on counter-rotating ducted fan of VIOL UAV in hovering

condition, was investigate using computational analysis. The k—w SST turbulence model

is employed in this study. The numerical results of baseline model are validated by wind

tunnel test in hovering and forward conditions. It is observed that if tip clearance of one

rotor in the counter-rotating ducted fan increase then the thrust coefficient of another rotor

increases. In Addition to this, when the tip

clearance of the rear rotor increases, the thrust

of the ducted fan is improved due to increasing of average total pressure at exit plane.
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Fig. 2. Test section of wind tunnel for the
counter-rotating ducted fan
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Table 1. Specifications for the baseline of
the ducted fan

oL
o

Parameter Front rotor | Rear rotor
Fan diameter 150 mm
Tip diameter 148 mm
Hub diameter 37 mm
Airfolil NACA 65 series
hub 39.3 mm 42,7 mm
gnot [ mid | 358 mm [ 351 mm
tip 34.0 mm 34.0 mm
hub -41.7 deg. 549 deq.
Stagoer | mid | 666 deg. | 686 deg.
tip -73.6 deg. 74.1 deq.
Number of 3
blades
R?Stg‘ggga' 10,000 rpm | 10,000 rpm
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