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The purpose of this paper is to investigate and compare the aerodynamic coefficients obtained
from the wind tunnel, numerical solution (Fluent) and engineering software (MD) for a cruise
missile. The results are obtained in zero deflection of the control surfaces. For this purpose,
the analysis has been carried out on the aerodynamic coefficients of the three Mach numbers:
0.6, 0.75, and 0.85, and various angles of attacks. The results of the numerical solution for
calculating the coefficients of the lift, drag, normal and axial forces are respectively with a
mean difference of 8.6, 1.7, 8.3 and 8.4 percent, respectively, in comparison with the wind
tunnel. The results of the MD software for drag and axial forces are acceptable with an average
error of 11% and 20%, respectively. Also, the existence of errors in the MD software, such as
taking into account the effects of the air inlet opening only in the axial direction, shows that
this method is unreliable in the present study. The results show that there is a great similarity
between the behavior of the aerodynamic coefficients changes relative to the angle of attack in
all three experimental and numerical methods and the MD software. Also, the pitching moment
coefficient variation according to the angle of attack indicates that the trim angle varies from
+6 to + 7 degrees.

Keywords Aerodynamic Coefficients; Thermic Angle of Attack; Wind Tunnel; Numerical Solu-
tion; Semiempirical Method
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Exxxx THE USAF AUTOMATED MISSILE DATCOM * REV @3/11 *##==x CASE 1
AERODYNAMIC METHODS FOR MISSTILE CONFIGURATIONS PAGE 13
MD-MME

INLET AERODYMAMIC INCREMENTALS

* #% FLIGHT CONDITIONS AND REFERENCE QUANTITIES #sssxss
MACH NO = 8.68 REYNOLDS NO = 1.848E+087 /M
ALTITUDE = e4s.0 M DYNAMIC PRESSURE = 17564.64 N/M**2
SIDESLIP = 6.00 DEG ROLL = 0.0 DEG
REF AREA = 0.182 M**2 MOMENT CENTER = 2.800 M
REF LENGTH = 8.36 M LAT REF LENGTH = 8.36 M

ALPHA CN-INLT CM-INLT CA-INLT  CA-ADD CY-INLT CLM-INLT CLL-INLT
4.88 9.8352 -08.8311 0.8235 0.0000 ©.0000 0.0008

6.68 ©0.8583 -8.8520 @.8235 0.0000 ©.0000 0.0000
8.6 ©.8850 -0.8814 @.8235 0.0000 ©.0000 O.0000
1e.8e ©.1151 -8.1193 @.e235 0.0000 ©.0000 ©.0000
12.8e ©.1484 -8.1654 @.8235 0.0000 ©.0000 ©.0000
14.8@ 0.1848 -8.2196 @.8235 0.0000 ©.0000 0.0000
16.88 0.2241 -8.2816 @.8235 0.0000 ©.0000 0.0000
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