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A study on the Aerodynamic Characteristics of a Flat plat
Variable Wing by Combined Swept Back and Forward
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ABSRTACT

A new variable wing that can be swept back and forward synchronously were developed to
enhance the aerodynamic and stability characteristics of a high speed airplane.

The configuration of the new variable wing changes in such a way that inner part of the
wing sweeps forward and outer part of the wing sweeps backward, the shift of aerodynamic
center of the wing is small, therfore the static margin that is required for the stability of a
airplane is not affected.

In this study, various configurations of wing models by combined swept back and forward
were designed and a wind tunnel tests were conducted to investigate the aerodynamic
characteristics of these variable wings.

The experimental results showed that the variable wing by combined swept back and
forward has no effect on the pitching moment coefficient affecting on an aircraft stability
margin and enhance the aerodynamic characteristics for a given approach angle of attack.
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Table 1. Variable wing models

Model | Maodel b/a A Ay c d S )
. group | name : ; (mm) | (mm) | (mm°)
- Basic | Basic L0 0 - 1 480 @ 31656
AP3030 30 30 | 242 | 314 | 31414
A | AP3045 | 07 | 30 | 45 | 229 326 | 31225
AP4530 45 130 | 211 331 | 30511
BP3030 30 130 | 208 374 | 31398
B | BP3045 10 30 45 | 195 320 | 31209
BP4530 45 30 | 183 337 | 30%1
CP3030 30 30 | 173 376 | 31398 |
C | CP3045| 14 30 45 | 160 315 | 31209
CP4530 45 30 | 155 344 | 30%2
DP3030 30 30 | 139 | 3716 31398
D | DP3045| 20 _ 30 45 | 125 | 308 31209
DP4530 45 130 ) 126 350 | 30952
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Fig 3. BD3030 wing/body model configuration
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Fig 6. Lift coefficient characteristics for A group models
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Fig 9. Lift coefficient characteristics for B group models
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Fig 11. Lift~drag ratio characteristics for B group models
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Fig 13. Drag coefficient characteristics for C group models



BE A AAAM s-FHR Pl FNOl WY W] FHEY A AF 45

Lo

——— CP3030
—O— G P3045
—O—— CP4530

(=4
O

T T ~T

0 2 4 6 8 10 12 14 16
o

Fig 14. Lift-drag ratio characteristics for C group models
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Fig 18. Lift-drag ratio characteristics for 3030- models
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Fig 24. Comparison of moment coefficient for various
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