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Numerical study on factors of interior ballistic for
low-temperature gas-ejection

LI Enyi, LE Guigao, MA Dawei, XIE Benxue

(School of Mechanical Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Regarding a low-temperature gas ejection mechanism, a simplified physical
model of the secondary combustion was established. a renormalization group k¢ turbulence
model was adopted to simulate the flow-field, and a finite rate/eddy dissipation model was
used to simulate the gas phase combustion, meanwhile a dynamic mesh update method was
employed to update the missile movement; the launch canister within the load and the interi-
or ballistic properties were obtained through numerical analysis. Results show that. if the
interior ballistic design condition is met, the range of the total temperature in the entrance
section of the nozzle of gas generator is 0. 538 — 1. 231, and the time of secondary reaction
and the time out of the barrel decreases with the rise of the total temperature, and the exit
velocity increases accordingly. The range of the oxygen mass fraction of the launch canister
is 0. 07—0. 30, and the begin time of secondary reaction and out of the canister of time de-
creases with the increase of the oxygen mass fraction, and the exit velocity increases with the
increase of the oxygen mass fraction. Research results can be used as a reference for the inte-

rior ballistic and device structure.
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Fig.1 Sketch of gas-ejection launcher
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Fig. 4 Comparison of pressure and temperature on three kinds of grid number
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Table 3 Comparison between pressure peaks under

different oxygen mass fractions

wo, % 1A R Iy IEAE %2 A Iy IE(E
1/t P/ Pea /b b/ Psw
0.07 0.1416 0.5437 0.7203  0.8896
0.10 0.1432 0.6231 0.7203  0.8702
0.15 0.1475 0.7514 0.7176  0.8295
0.23 0.1708 0.8415 0.7163  0.7853
0. 30 0.2184 0.8822 0.7176  0.7559
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Table 4 Comparison of the interior ballistic under

different oxygen mass fractions

wo, 1/t U/ Vyer La/ e a/a
0.07 1.0139 0.9011 0.7203 0.9667
0.10 1.0055 0.9017 0.71634 0.9478
0.15 0.9871 0.9021 0.7164 0.8933
0.23 0.9579 0.9070 0.1708 0.9120
0. 30 0.9359 0.9183 0.2112 0.9670
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