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Study on Interpolation Methods of Lateral Jet Interaction for

Missiles with Divert Control in Full Airspace

LI Xinyi, LLIU Wei, TANG Haimin, FU Jianming
(Shanghai Electromechanical Engineering Institute, Shanghai 201109, China)

Abstract; The lateral jet interaction for missiles with divert control is influenced significantly by altitudes, due to
the different change rules of Reynolds number and pressure ratio along with altitudes. In order to ensure the
precision of interpolation and reduce the computational work based on existing aerodynamic mathematical models, a
numerical method is used to analyze the effects of Reynolds number and pressure ratio on the lateral jet interaction.
The results show that the change of lateral jet interaction is mainly caused by the pressure ratio, rather than the
Reynolds number, and there exists a certain linear relation between jet interaction and pressure ratio. Therefore, a
new method of interpolation based on pressure ratio for the lateral jet interaction is developed. In comparison with
the traditional interpolation method based on altitude, this method can improve the precision of interpolation
significantly, and can be used to construct an aerodynamic mathematical model for the lateral jet interaction of divert
control in full airspace.
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Fig. 1 Grid distribution of missile
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Fig. 2 Grid distribution of lateral jet
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Fig.3 Comparison of normal force coefficients

by CFD calculation and experiment
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Fig. 4 Comparison of pitching moment coefficients

by CFD calculation and experiment
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Tab.1 Computational parameters
WA/ (D) Ma WS /(OO ®AT @ BE/ km Re JEA I
45 2 0 1 9574 992 14. 87
45 2 0 8 4774 026 14. 87
45 2 0 16 1554 991 14. 87
45 2 0 24 435 820 14. 87
x2 HHSER
Tab.2 Computational results
KATE E km 208 J T AT 3 4
1 —0.428 61 0.184 46
8 —0.447 37 0. 183 50
16 —0.460 62 0.184 43
24 —0.462 66 0.184 50
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Fig.5 Pressure coefficient distribution on
symmetric meridian for different

Reynolds numbers (lower surface)
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Fig. 6 Pressure coefficient distribution on
symmetric meridian for different

Reynolds numbers (upper surface)
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Tab.3 Computational parameters
BEA/ (O Ma  |[Wfa/O|RATHEE /km]  Re JEJI
45 2 0 1 4 774 026 5.89
45 2 0 8 4774 026 14. 87
45 2 0 16 4774026 | 51.23
45 2 0 24 4774026 | 178. 34
x4 HEEHR
Tab.4 Computational results
AT/ km e AR R HEAD 73 %6 T 4
1 —0. 343 55 0.143 04
8 —0. 447 37 0.183 50
16 —0.574 93 0.302 66
24 —0.117 79 0.816 93
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Fig.7 Pressure coefficient distribution on
symmetric meridian for different

pressure ratios (lower surface)
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Fig. 8 Pressure coefficient distribution on
symmetric meridian for different

pressure ratios (upper surface)
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Tab.5 Computational parameters

WM/ ()| Ma W/ O ®ATE E /km Re JE S L
45 2 6 16 1554 871 51.19
45 2 6 18 1136 205 70. 05
45 2 6 21 706 170 | 112.07
45 2 6 24 435786 | 178.34
45 2 6 27 270 806 | 281.91
45 2 6 30 169 428 |  442.76
45 2 6 32 124 393 | 596.13
45 2 6 35 76 809 |  922.38
45 2 6 37 56 177 | 1 223.31
45 2 6 40 35625 | 1 845.76
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Fig. 9 Variation of normal force interaction with altitude
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Fig. 10  Variation of pitching moment interaction with altitude

= b Gl )
wm O W © W
T T T

B TR

=)
T
\/

o
W
|
/\

B
/

(8| 0

1.2x10°

=3

0 4x10° 8x10°
R

1.6x10°

B 11 FmEAhTREEESTL M
Fig. 11 Variation of normal force

interaction with Reynolds number
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Fig. 12 Variation of pitching moment
interaction with Reynolds number
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Fig. 13 Variation of normal force
interaction with pressure ratio
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Fig. 15 Linear interpolation of normal
force interaction with altitude
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moment interaction with altitude
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