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An Aerodynamic Modeling and Simulation of a Folding Tandem
Wing Type Aerial Launching UAV

Seungjin Lee' - Jungmin Lee - Jeongwoo Ahn - Jinyong Park

The aerial launching UAV(Unmanned Aerial Vehicle) mainly uses a set of folding tandem wings to maximize
flight performance and minimize the space required for mounting in a mothership. This folding tandem wing has
a unique aerodynamic problem that is different from the general type of fixed wing aircraft, such as the rear
wing interference problem caused by the wing of the front wing wake and vortex, and the imbalance of the pivot
moment applied to the front and rear wings when the wing is deployed. In this paper, we have modeled and
simulated various cases through computational fluid dynamics based on the finite volume method and analyzed
various aerodynamic phenomena of the tandem wing type aircraft. We find that the front wing shall be installed
higher than the rear for minimizing the wake influence and the rear wing can be deployed faster than the front
because of the pivot moment due to aerodynamic forces. Also, considering the pivot moment due to aerodynamic
force, the rear wing can be deployed much faster than the front wing. Therefore, it is necessary to consider it
when developing the wing deploy mechanism.
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Fig. 1. Tandem wing type aerial launching UAVs,
above : Coyote UAV, below : IM61 UAV
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Fig. 2. Mesh models for simulation (7.6million elements).
(above) ISO view of total elements (below)
detail view of UAV skin elements
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Fig. 3. Configuration of aerial launching UAV for analysis
(vertical fins and propellers are not displayed)

Table 1. Dimension parameters of aerial launching UAV

Parameter Value Parameter Value
bl 1400mm vl 70mm
b2 1400mm d1 800mm
cl 100mm Airfoil NACA2408
c2 100mm
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Table 2. Rear wing aerodynamic forces of various configuration

Fwd High Fwd Low
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Fig. 11. Wing deploy angle vs pivot moment
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