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Experimental Study on Lift Characteristics Considering Moving Ground
Effects of Low Aspect Ratio Wings for Wing—In Ground Effect Crafts
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Abstract

In this study, we are focusing our attention on lift characteristics of the low aspect wings for Wing—In Ground effect crafts (WIG),
Experimental measurements at an open—type wind tunnel are carried out and results are comparatively presented, In order to simulate
the realistic ground condition in where the WIG craft is flying, moving ground is implemented by a conveyor belt rotating with the same
velocity of the inflow, We consider two different wings (NACAO012 and DHMTU section) which have four different aspect ratios (0.5, 1.0,
15 and 20). Forces acting on the wings are measured and lift characteristics are elaborately investigated for various different

conditions, In addition, end—plate effects are estimated, Results are validated by comparing with theoretic solutions of the symmetric
airfoil, Present results show that ground effects are differently generated in moving or fixed ground conditions, and hence left
characteristics are affected by the ground condition, Consequently, accurate aerodynamic forces acting on the WIG craft are

guaranteed in a realistic moving ground condition,
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Table 1 Configurations of wings

Section AR chord X span
0.5 280 X 140 mm

DHZWU 1.0 140 X 140 mm
NACA0012 1.5 140 X 210 mm
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Table 2 Experimental conditions
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Fig. 19 Effects of the end plate (NACA0012, AR=0.5)
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Fig. 20 Effects of the end plate (NACA0012, AR=1.0)
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Fig. 22 Effects of the end plate (NACA0012, AR=2.0)
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g 0.7
[ =
-~ hoe
B NN 0.65
- '\_'v e 1
g W el 06
- "1:::::
E 0.55
- 05
- -1
g O o045
—— AR 2 0}
g 0.4
g —--—m—-— NACA 0012 No End Plate 558
—— —-—w—-— NACA0012d/C 0.1 i
g —--@—— NACA0012 d/C 0.2 6.3
- —-—e—— NACA0012d/C 0.3
oo ] he

0.2 0.4 0.6 0.8 1 1.2

h/C

Fig. 25 End plate effects (DHMTU, AR=1.5)
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