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FLUID SIMULATING ANALYSIS AND OPTIMIZATION OF MICRO LAVAL NOZZLE
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(Science and Technology on Vacuum Technology and Physics Laboratory,
Lanzhou Institute of Physics,Lanzhou 730000, China)

Abstract: The modular liquefied gas micro-propulsion system of Laval nozzle was simulated by using FLUENT soft-
ware, and got each size of nozzle thrust and effective specific impulse, and gave the optimized results of nozzle. The noz-
zle has five sizes: inlet diameter, throat diameter, outlet diameter, contraction length and expansion length. Among them,
the greater the throat diameter, the larger the thrust, the smaller the effective specific impulse; the greater the outlet diame-
ter, the larger the thrust and effective specific impulse; when the contraction length is small, it affects the effective specific
impulse, and almost has no effects on thrust; the effects of inlet diameter and expansion length are very small to be ignored.
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Fig. 1 Structure sketch map of Laval nozzle
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Tablel Properties of several liquefied gas propellants
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Fig. 2 Vaporization heat of ammonia, propane and isobutane
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Fig. 3 Saturated vapor pressure of propane and isobutane
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Fig. 4 Effect of throat diameter on thrust and effective

specific impulse
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Fig. 5 Effect of outlet diameter on thrust and effective

specific impulse
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Fig. 6 Effect of contraction length on thrust and effective

specific impulse
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Fig.7 Effect of inlet diameter on thrust and effective specific

impulse
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Fig. 8 Effect of expansion length on thrust and effective

specific impulse
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