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An study on the ramp tabs for thurst vector control symmetrically
installed at the supersonic nozzle exit

Kyoung-Rean Kim, Jae-Myoung Ko, Jong-Ho Park”
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ABSTRACT

Aerodynamic forces and moments have been used to control rocket propelled vehicles. If control is
required at very low speed, Those systems only provide a limited capability because aerodynamic control
force is proportional to the air density and low dynamic pressure. But thrust vector control(TVC) can
overcome the disadvantages. TVC is the method which generates the side force and roll moment by
controlling exhausted gas directly in a rocket nozzle. TVC is classified by mechanical and fluid dynamic
methods. Mechanical methods can change the flow direction by several objects installed in a rocket nozzle
exhaust such as tapered ramp tabs and jet vane. Fluid dynamic methods control the flight direction with
the injection of secondary gaseous flows into the rocket nozzle. The tapered ramp tabs of mechanical
methods are used in this paper. They installed at the rear in the rocket nozzle could be freely moved along
axial and radial direction on the mounting ring to provide the mass flow rate which is injected from the
rocket nozzle. !

In this paper, the conceptual design and the study on the tapered ramp tabs of the thurst vector control
has been carried out using the supersonic cold flow system and schlieren system. This paper provides the
thrust spoilage, three directional forces and moments and distribution of surface pressure on the region
enclosed by the tapered ramp tabs.
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Fig. 1 System schematic of the experimental apparatus for
thrust vector control
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Fig. 3 Shockwave pattern with the porosity ratio
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Fig. 7 Thrust spoilage with the porosity ratio
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Fig. 5 Three directional force with the porosity ratio at 25
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