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The Wind Compensation of Ballistic Trace of a Low Altitude Sounding Rocket
with the Translation Model from Variable Wind to Constant Wind

MA Min ZHANG Dong-sheng ZHANG Wei-hua GAN Chu-xiong
College of Aerospace and Material Engineering National Univ ersity. of Defense Technology ~Changsha 410073  China
Abstract An automatically iterative method to get optimal wind compensation launching configurations of the sounding rocket is
proposed. The method avoids error of applying approximative theory and accelerates convergence by using adapt-step search. In addi-
tion a new method to translate from variable wind to constant wind is also presented. The variable wind and result constant wind are e-
qual in effect on trace of rocket . The more satisfactory results by two methods are shown.
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Fig.1 Relationship of pitching angle to ballistic trace peak
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Fig.2  Parameters of windy ballistic trace projection
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Tab.1  Comparation of ballistic simulation result using adapt-step search method and original method
X m y m z m
85 270 0 70195 -25313
-48. 78 70154 —-24965. 75
1-4 290. 49 105. 414 428. 7
-1958. 86 69645. 23 —24908. 97
1-4 5664. 0 2391. 98 7613. 83
2
Tab.2  Comparation of translating variable wind to constant wind using two method
X m y m z m
° m/s
1 - 26249. 3 68120. 3 11194. 7
1 95. 897 2. 874 26237. 8 68246. 9 10887. 2
1 9.3 3. 31 26592. 0 67881. 7 12272. 5
2 - 33373. 6 65606. 9 -7048. 0
2 316. 975 2. 742 33418. 2 65754. 1 -6767. 5
2 303. 9 4. 42 34464. 9 64453. 8 -12994. 1
3
k¢, kl kz w €
1 J . 1984. 1.
2 Toshikazu Motoda . Optimal External Configuration Design of Unguided Missile J . Journal of SpaceCraft. 1999 35 3 .
3 L1999 22 86 .
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