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FLOW SIMULATION AROUND DUCTED-PROP

S.W. Choi®

The flow simulations around ducted-prop of tilt-duct aircraft were conducted in this study. For the investigation
of aerodynamic characteristics of various configurations of duct, the axisymmetric flow calculation method combined
with actuator disk model for prop were used The rapid two-dimensional calculation and fast grid generation enable
aerodynamic analysis for various duct configurations in a very short time and anticipated to active role in optimal
configuration design of duct exposed to various flight modes. For the case of angle of attack or tilt angle, the three
dimensional flow calculation is conducted using the three dimensional grid simply generated by just revolving the
axisymmetric grid around center axis. Through the three dimensional calculation around duct, the aerodynamic
effectiveness of duct as a lifting surface in airplane mode was investigated. The flow calculations around the control
vane (wing) installed in the rear section of duct were conducted. The aerodynamic data of wing were compared
with the data of the ducts to evaluate the aerodynamic effectiveness of ducts.
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Table 2 Configuration of duct

Base | NACA0020 0.0, 1.0

Circular | Circular inlet 1.0
Wide | Wide inlet 1.0
Baseline with separation holder 0.2,0.5,08
Hole | Baseline with separation holderl 0.5,0.5,0.8
Baseline with separation holder2 0.7

Fig. 5 Three-dimensional grid around wing
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Fig, 6 Flow around base duct (gap=1.0%R)

Fig. 7 Flow around base duct (gap=0.0%R)
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Fig. 11 Thrust coefficient increments due to ducts

Fig. 8 Flow around duct with circular inlet (gap=1.0%R)
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Fig. 12 Flow around 3D base duct
(M=0.1, AOA=4deg, DP=0.0)

Fig. 13 Flow afound 3D base duct
(M=0.1, AOA=60deg, DP=0.0)
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Fig. 14 Flow around 3D base duct
(M=0.1, AOA=0deg, DP=0.0015)
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Fig. 15 Flow around 3D base duct
(M=0.1, AOA=60deg, DP=0.0015)
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Fig. 16 Flow around wing(M=0.1, AOA=4deg)

Fig. 17 Flow around wing (M=0.1, AOA=60deg)
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Fig. 19 Drag coefficients variation for duct and wing
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Fig. 20 Pitching moment coefficients variation for duct and wing
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