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Fig.1 Test model in wind tunnel
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Fig. 3 Comparison between calculation and test values
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Numerical simulation of ventral sting interference in high Reynolds
number wind tunnel for civil aircraft low speed configuration

WANG Jiming" * , GAO Yunhai', JIAO Renshan’

1. Shanghai Aircraft Design and Research Institute , COMAC , Shanghai 201210, China
2. AVIC Aerodynamics Research Institute , Harbin 150001, China

Abstract. The wind tunnel to flight correlation correction is an important means t\obtain the low-speed aerodynamic char-
acteristics of modern civil aircraft. The method of increasing the wind tunnel {é&t dp'ressure is usually used to improve the
Reynolds number. and the sting interference correction is a key part oY\thQ\}cp?rection system. The numerical simulation is
used to study the sting interference of the pressurized wind tunnel, ar’f?gha”variation of flow field and the main affected parts
are analyzed. The comparison of the numerical simulation with ﬁ‘p\‘wind tunnel test shows that the lift coefficient differs by
0.006, the drag coefficient has a maximum difference of 0. O(kf fér gnd the pitching moment coefficient has a maximum differ-
ence of 0.01, verifying the reliability of the CFD numer\i(‘faT)sirﬁﬁlation method. The CFD simulation results show that the ven-
tral sting increases the lift of the whole aircraft, ‘Ei\c&c)s‘t%e drag. and increases the pitching moment. The ventral sting has
a major influence on the lift of the wing. The "Ve%trél‘&ting increases the dynamic pressure above the center of the wind tunnel
and increases the flow velocity of th ub eri;gpf‘:fge of the wing. thereby increasing the lift of the wing. Different from the tra-
ditional understanding, the ventral s‘ti has a negative influence on the drag, and the main aff\eﬁ‘sg parts are slats because
the deflection of the slats mazke ﬂw‘gno al vector part forward and reduces the drag. Th m%iwa?fected parts of the ventral
sting on pitching momentsa, Qﬁhg ’Pu\selage and the horizontal tail. The results reveal t%\r}ag‘hitude of the ventral sting on the
aerodynamic characteristicsanainly affected parts, and the variation of flow fields.?be"r'esults can provide reference for the
correction of the sting interference and the optimization design of the suppor;.\ @éonclusion can be better used in the wind

¢
tunnel sting interference test and wind tunnel to flight data correction\with\ée‘;téfn engineering practicability.
4

A
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