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Study on the Correction of a Wing-tail Interference Effect
in a Semi-empirical Aerodynamic Analysis Tool

Dae-Yeon Lee!, Jae-Hyun Kim? and Dong-Gi Kang’
System Design & Performance Analysis Group, LIG Nexl

ABSTRACT

In this paper, the aerodynamic characteristics of general tail controlled missile were predicted
and corrected the result using semi-empirical analysis tool. The cause of the error was
confirmed by comparing the aerodynamic characteristics prediction result of the semi-empirical
analysis tool with the wind tunnel test result, and the main error factor of the semi-empirical
analysis tool was the interference component between the main wing and the tail wing. The
semi-empirical analysis results were corrected using the wind tunnel test results and the
computational analysis results, and it was confirmed that the corrected data agrees well with
the wind tunnel test results. Through this study, it was confirmed that the wing-tail
interference component correction is needed when predicting the aerodynamic characteristics of
a general tail controlled missile using a semi-empirical analysis tool.
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Fig. 4. Comparison of center of pressure
: Body-Wing-Tail configuration
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Table 1. Normal force coefficient error vs correction
Configuration Ver2 Configuration Ver3
Without With Without With
Correction | Correction | Correction | Correction
Max 22.7% 4.6% 24.2% 10.2%
Error |at AoA 2°|at AoA 1°|at AocA 2°|at AocA 1°
RMS 12.6% 2.1% 14.1% 3.6%
Error
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Table 2. Pitching moment coefficient error vs
correction

Configuration Ver2 Configuration Ver3

Without With Without With
Correction | Correction | Correction | Correction

Max 62.0% 6.8% 56.7% 6.5%
Error |at AcA 1°|at AoA 2°|at AoA 1°|at AocA 1°
RMS 32.3% 3.4% 31.6% 2.6%
Error
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Table 3. Center of pressure location error vs
correction

Configuration Ver2 Configuration Ver3

Without With Without With
Correction | Correction | Correction | Correction

Max 29.5% 6.4% 25.0% 3.7%
Error |at AoA 1°|at AoA 1°|at AoA 1°|at AocA 1°
RMS 16.1% 2.7% 14.1% 1.7%
Error
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