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Study on Dispersion and Variation of Isopropyl Nitrate Driven by Shock Wave
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[ ABSTRACT]

efficiency of internal combustion engine and improving cloud detonation weapon and cloud detonation control technology.

The study of droplet dispersion process plays an important role in preventing fire spread, improving the
Through high-speed photography and pressure measurement system, the dispersion process of liquid fuel isopropyl nitrate
(IPN) was emphatically studied, and the influence of liquid film thickness and shock wave intensity on the dispersion of
IPN was analyzed. The initial stage of IPN liquid film is dominated by horizontal dispersion, followed by vertical disper-
sion. In horizontal direction, liquid film sprinkling first enters the deceleration stage. With the increase of thickness of li-
quid film H, the dispersion effect of liquid film becomes worse, and the dispersion takes longer time. lts dispersion charac-
terization is similar to that of petroleum ether. The energy required for IPN liquid film dispersion is higher than that of
petroleum ether. When the shock wave intensity exceeds a certain value, the overpressure ratio & changes linearly with the
thickness of liquid film H, which can provide sufficient energy for liquid film dispersion. When H <12mm, the dispersion
change process of IPN liquid film is mainly affected by shock wave intensity. While when H >12mm, the dispersion change
process of IPN liquid film is mainly affected by thickness of liquid film.
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Fig. 1 High speed photographic images of IPN liquid films under shock wave with Ma =1.53 + 0.08
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Fig.3 High speed photographic images of 12 mm-thick petroleum ether liquid film under shock wave with Ma =1.62 = 0.11%
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Tab. 3

pressure measured by Sensor P4

H/ Ma P/ P/ Ap/
mm kPa kPa kPa
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1.44 +0.04 146 440 294 2.0
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1.62 £0.11 209 799 590 2.8

1.44 +0.04 148 476 328 2.2
20 1.53 +0.08 178 569 391 2.2
1.62 +0.11 203 814 611 3.0
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