=3 Ee s 20119 % FAStEt 3 =53 pp.283~291 2011 KSPE Fall Conference

gz E e el 3349 LEEE 4
7)1+

An Analysis on 3-Dimensional Temperature Distribution of
Jet Vanes for a Thrust Vector Control

Ki-Young Hwang**

ABSTRACT

A computational investigation has been carried out to study the heat transfer characteristics of
jet vane assembly used for the thrust vector control(TVC) of a vertical launch motor. In this
study, the coefficients of convective heat transfer on the jet vane are calculated using the
solutions of thermal boundary-layer equation and several semi-empirical equations. The calculation
of 3-dimensional temperature distribution for the jet vane assembly was performed using the
softwares called PATRAN and ABAQUS. The accuracy of the present numerical method is
verified by comparing with the measured and calculated temperatures within jet vane shaft. The

temporal variation of jetvane temperatures for three deflection angles(Oo, 12.50, 250) was

discussed.
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Fig. 1 Schematic Diagram for Flow Field around
a Jet Vane
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Fig. 2 Grid Structure of a Jet Vane Assembly
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Fig. 3 Temporal Variations of Pressure for Three
Initial Temperatures of Propellant
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Fig. 4 Thermocouple Installed inside a Vane Shaft
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Fig. 5 Comparisonof  Measured and Calculated

Temperatures Inside a Vane Shaft
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Fig. 6 Temperature Distribution of Jet Vane Assembly
with Deflection Angle of 0°
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Fig. 7 Temperature Distribution at the Bottom of Jet
Vane with Deflection Angle of 0°
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Fig. 8 Temperature Variation along Vane Chord
Direction at the Bottom of Jet Vane with
Deflection Angle of 0°
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Fig. 9 Temperature Variation along Vane Thickness
Direction at the Bottom of Jet Vane with
Deflection Angle of 0°
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Fig. 10 Temperature Variation along Vane Thickness
Direction at the Bottom of Jet Vane with
Deflection Angle of 12.5°
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Fig. 11 Temperature Variation along Vane Thickness
Direction at the Bottom of Jet Vane with
Deflection Angle of 25°
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Fig. 12 Locations C-1, C-2, and C-3 Inside
a Jet Vane Shaft
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Fig. 13 Temporal Variation of Temperatures at
Locations C-1, C-2, and C-3 for Deflection
Angle of Oo
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Fig. 14 Temporal Variation of Temperatures at

Locations C-1, C-2, and C-3 for |Initial
Temperature of Propellant with +20°C
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