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Abstract Taking hypersonic waverider for example, the infrared detectability of hypersonic object in rarefied
atmosphere space is researched. Heat flux distribution of the stagnation point as well as radiation—equilibrium

temperature is calculated under different flying conditions with engineering algorithms; then atmospheric

transmittance is calculated by summation over small intervals. After considering both effects of radiation difference
between object and background, and dispersion on detector’s operating range, a new model for calculation
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operating range of infrared detedion system is built. By simulation, dispersion coefficient has varied with distance
Key words detectors; hypersonic vehicle; infrared radiation; dispersion; operating range

between object and detector; meanwhile, the higher the velocity of object is, the further the operating range is. When

compared with long—wave spectrum, detector working at short—-medium spectrum has better operating range. By
field test, proposed algorithm has high accuracy when compared with existing models.
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Fig.3 Effect of atmospherics selective absorption on radiative transmission
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Table 1 Operating distance of different algorithms in sunshine day

Spectrum 3~5 pm 8~12 pm

Ma.. IMa 6.0 8.0 10.0 6.0 8.0 10.0
R, /km 811.20 859.54 892.31 407.69 426.97 440.13
R, /km 666.38 711.37 742.02 309.87 330.22 344.81
R; /km 333.88 354.17 368.11 182.11 190.40 196.35
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Table 2 Operating distances with different weather and velocities

A

Vi Ikm 50 20
RH 80% 50% 80% 50%
6Ma 3~5 pm 330.30 333.88 246.83 248.73
8~12 pm 167.29 182.11 157.82 171.06
M 3~5 pm 350.47 354.17 258.98 260.97
8~12 pm 175.13 190.40 164.81 178.52
10Ma 3~5 pm 364.51 368.11 267.30 269.43
8~12 pm 180.74 196.35 169.93 183.93
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Table 3 Comparison with experiments

Field experiment /km k=1 £k=0.2143 Proposed algorithm
R, /km R, /km S 1% R, /km S 1% R /km S 1%
27.7 33.50 20.94 25.50 7.94 28.17 1.70
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