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In this research, a numerical investigation of the steady flow around an
air-to-surface missile has been done by using Fluent and Missile Datcom
software at different speeds and angles of attack. Force and moment
coefficients and contours of Mach number, pressure and temperature
around the missile have been investigated. In order to reduce the
numerical error of the grid, the flow in the critical aerothermal conditions
is examined around the nose of the missile using a structured mesh. The
results show that the missile has static stability at all speeds and a vortical
flow is formed on the body and control surfaces, and with the increase of
the angle of attack, these vortices become larger and cover more areas of
the body and control surfaces. Examining the temperature distribution on
the surface of the missile showed that the point of maximum temperature
is located at the missile’s nose and at the leading edge of the control
surfaces, and with the increase of the angle of attack, this point inclines
towards the bottom of the missile’s nose. Also, with the increase of Mach
number, the temperature value at this point increases. The temperature
distribution on the surface of the missile in steady conditions showed that
these conditions are equivalent to a very long flight of the missile with the
maximum Mach number of 3.7. In such conditions, the temperature
reaches a range where there is a possibility of damage to the metal and
composite structures, and the need to check the heat transfer of the missile
is necessary considering the duration and conditions of the flight and the
material of the body.
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a | Capressure | Caviscous C, C, Crneg Crmx=0
0 0.461 0.121 | 0.582 | -0.0001 | 0.0003 | 0.0008
2 0.446 0.119 | 0.565 0.72 0.0225 | -0.4339
5 0.428 0.118 | 0.547 | 1.877 | 0.0407 | -1.1499
10 0.403 0.119 | 0522 | 4.304 | 0.0036 | -2.7269
15 0.395 0.117 | 0512 | 7.047 | 0.0667 | -4.5369
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a Ca—pressure Ca-viscous Ca Cn Cm-cg Cm-><:0

0 0.324 0.113 0.437 | 0.002 | 0.0003 | 0.0011

2 0.279 0.09 0.369 | 0.676 | 0.0036 | -0.4322

5 0.293 0.09 0.383 | 1.72 | 0.0068 | -1.095

10 0.295 0.088 0.383 | 3.574 | 0.0105 | -2.2569

15 0.304 0.085 | 0.389 | 5.657 | 0.0559 | -3.533
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o | Ca-pressure | Ca-viscous Ca Cn Cm-cg | Cm-x=0
0 0.233 0.074 0.308 0 -0.0003 | 0.0004
2 0.233 0.074 0.307 | 0.507 | 0.0122 | -0.3091
5 0.232 0.075 0.307 | 1.411 | 0.0182 | -0.8755
10 0.239 0.074 0.313 | 2.937 | 0.0591 | -1.8039
15 0.25 0.075 0.325 | 4.726 | 0.1077 | -2.8904
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