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A COMPUTATIONAL STUDY OF ESTIMATING AERO-OPTIC BORESIGHT ERROR
FOR A HYPERSONIC FLIGHT VEHICLE

Seol Lim," Hoon Chae and Jongju Kim
Defence R&D Center, Hanwha Corporation

Aero-optic phenomena cause the image position displacement on an imaging plane of the airborne optical/IR
systems. Particularly, the aero-optic boresight error(BSE) is important factor for homing, positioning and aiming
applications of hypersonic flight interceptor missile. In this paper, an estimating method of aero-optic BSE for a
hypersonic flight vehicle is studied. A ray tracing method and a transform method of refractive index fields from
flow density fields are combined with computational fluid dynamics(CFD) method.
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Fig. 1 Aero-optic Bore-Sight Error(BSE)
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Fig. 3 Model Installed in Wind Tunnel[1]
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Table 1 Test and boundary conditions

Group Conditions

Time: Steady state

Viscous model : k-o SST turbulence model
Fluid model: perfect gas (N,)

Test model: ramp with 15° angle
Temperature: 217K (far field condition)
Pressure: 23kPa (far field condition)
Velocity: 2188 m/sec (far field condition)
Mach number = 7.3

Re/m = 9.1X10°

Test
conditions

(D Inlet, ® Far field

- Temperature: 217K,

- Pressure: 23kPa

- Velocity: 2188 m/sec (X-direction)
@ Inviscid wall: Inviscid wall condition
@ Wall (ramp): adiabatic wall condition
@ Outlet: zero gradient condition

Boundary

condition
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Fig. 5 Density contours and refractive index(n) contours
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Fig. 6 Density and temperature distributions
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Fig. 7 Ray path lines (LOS angle=75°)
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Fig. 8 Aero-optic Bore-Sight Errors according to X-position
(LOS angle=75°)
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(LOS angle=75°)
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Fig. 11 Aero-optic Bore-Sight Errors versus LOS angles
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Note

This paper is a revised version of a paper presented at the
10th ACFD Conference, Jeju, Korea, Oct.19-23, 2014.
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