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Aerodynamic Characteristics of WIG Effect Vehicle

with Direct Underside Pressurization
Juhee Lee*

ABSTRACT

DUP (direct underside pressurization) is a device that can considerably increase lift,
reduce take-off speed and minimize hump drag when a WIG effect vehicle takes off
on the water surface. A 3-dimensional numerical investigation of a WIG effect vehicle
with DUP is performed to analyze aerodynamic characteristics and the static height
stability. The model vehicle, named Aircat, consists of a propeller in the middle of a
fuselage, an air chamber under the fuselage, Lippisch-type wings and a large
horizontal T-tail. The lift is mainly increased by the stagnation of the accelerated air
coming into the air chamber through the channel in the middle of the fuselage.
However, the accelerated air increases drag as well as reduces static height stability.
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Table 1. Specification of Aircat
Maximum Speed 25m/s (72km/h)
Cruise Speed 15m/s (54km/h)
Engine Power 1ps at 15000rpm
Propeller Diameter 30.5cm(12inch)
Main Wing Area 0.10976m
Tail wing Area 0.07558m
Control Surface Rudder
Total Weight 2.7kg
Total Length im
Span 0.7m
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Fig. 9. Static height stability ( /S for
v,=0,2 and 3
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Fig. 10. Aerodynamic center of pitch angle
(x,) for v,=0,2 and 3
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Fig. 11. Aerodynamic center of height ( x,)
for v,=0, 2 and 3
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