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CFD Analysis of Smart UAV with Power Effect

Cheol-wan Kim*, Jin-deog Chung**

Abstract

To validate the rotor performance analysis, 3D Computational Fluid Dynamics(CFD)
analysis was performed for tilt rotor aeroacoustic model(TRAM). Also, 3D vehicle with
rotating rotors was simulated for rotor power effect analysis. Multiple reference
frame(MRF) and sliding mesh techniques were implemented to capture the effect of
rotor revolution. CFD results were compared with the wind tunnel test results to
validate their accuracy. At helicopter mode, CFD analysis predicted lower thrust than
the wind tunnel test but CFD results showed good agreement with the test result at
cruise mode. Rotor power effect decreased the lift but did not change drag and
pitching moment.
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Rotor Rad. 475 ft 145 m
Rotor Disk 70.88 ft"2 6.59 m”"2
Solidity(sig) | 0.105
Rho (SLS) | 0.00237 slug/ft’ | 1.22 kg/m’
Sound Speed| 1116.45 ft/s 340.29 m/s
Airfoil XN28, XN18,
Sections | XN12, XN09
Blades 3
@ = 1414 @ = 1414
100% rpm, pm pm
) QR = 703 ft/s QR = 214 m/s
helicopter
Mip= 0.630 M;p= 0.630
Q@ =1324 rpm & =1324 rpm
@R = 659 ft/s @R =201 m/s
100% rpm, |Mg= 0.590 M4p=0.590
airplane |Vi = 214.08 ft/s |V; =65.25 m/s
V, = 23050 ft/s |V, =70.26 m/s
Vs = 247.01 ft/s |Vs3 =75.29 m/s
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