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Performance Test of a Jet vane type Thrust Vector Control
System

W. S. Shin"- J. M. Lee" - T. S. Lee’ - J. H. Park” - Y. G. Kim™ : B. Y. Lee™

ABSTRACT

Theoretical analysis and performance test of Jet vane type Thrust Vector Control(TVC)
were conducted using supersonic cold-flow system. The use of TVC Systems an in
particular jet vanes, are currently being researched for use in air launch, ship launch,
underwater launch and high altitude maneuvering of tactical missiles and rockets. The
necessity to generate control forces to rapidly change the course of the missile is frequently
required when traditional, exterior aerodynamic surfaces are unable to produce these forces,
when the flow over the control surface is insufficient. This situation can occur at launch, or
high angles of attack of the control surfaces. Jet vanes performed well at all altitudes and
environmental conditions, and jet vanes are extremely effective at deflection angles up to as
high as 30°, make them ideal for the launch and maneuver applications.

In this study, performance test of supersonic cold-flow system and visualization of
supersonic jet was conducted, and shape and deflection angle effect of two types of jet
vanes are investigated.
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Fig. 1 Test time according to low pressure
chamber pressure
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Fig. 3 Photograph of low pressure chamber and
nozzle
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Fig. 5 Photograph of jnstalled jet vane

Table 1 Specification of jet vane

No. R Ls Le L1 a t

1 |RO5| 123 247 {107 | O° 3.0

2 |ROS5| 123 | 267 | 115 | 10° 3.3

o &% % kg A7) 48 K-Type EAd
9} 200 kefem® R 100 kg/om?S] FHANE Z
2t A28

A3 78 7B A% kEvle dd
St 350kgf/0m2, A58 200 kgf/(—‘m2°]n1, s
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Fig. 7 Properties according to time
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to valve opening ratio
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Fig. 9 Comparison of theoretical and
experimental thrust

Fig. 10 Schlieren photograph of Supersonic jet
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Fig. 11 Thrust of Jetvane No.1 & 2
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