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The study of aerodynamic characteristics
to design of optimum jetvane

W. S. Shin, K. S. Gil, T. S. Lee, J. H. Park, Y. G. Kim’

ABSTRACT

Thrust vector control system is control device which is mounted exit of the nozzle to generate
pitch, yaw and roll directional force by deflecting flow direction of the supersonic jet from the
nozzle. By obtaining control force, jetvane which is exposed in jet flow is working thermal and
aerodynamic load. Axial thrust loss and side thrust is affected by shock patterns and interactions
between jetvanes according to jetvane geometry and turning angle.

In this study, we designed 6 types of jetvane to evaluate pitch, yaw and roll characteristics of
jetvane in supersonic flow, and perform the cold flow test in range of turning angles of jetvanes
between 0° and 25° by 5° respectively. Also, calculation is going side by side to analyse flow
interaction. Results show that there is no interactions between jetvanes upto turning angle 20° ,
chord and lead length ratio is very important parameter to aerodynamic performance and
maximum thrust loss is appeard to 17% of axial thrust in roll directional control.
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Fig. 3 Geometry of jetvane
Table 1. Specification of jetvane

No. R(mm) Ls(mm) |Le(mm)|Li{mm)
1 0.5 12.3 24.7 10.7
2 0.5 13.3 28.7 12.3
3 0.5 14.3 24.7 11.5
4 | Rectangular 12.3 26.7 10.7
5 | Rectangular| 13.3 26.7 12.3
6 | Rectangular| 14.3 28.7 11.5
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Fig. 7 Mach contour at plane of
jetvane trailing edge
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