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Abstract: T he acceleration of the gaseous mixture of nitrogen and helium on particles in the de-Laval
nozzle was analyzed using FLUENT software, and numerical results of gas flow were compared with
one-dimensional steady isentropic theoretically ones. Moreover, the effects of the helium content of
gaseous mixture on the gas and particles velocity and temperature in the nozzle exit were studied. The
results show that the numerical values are similar to the theoretical ones, therefore numerical simula
tion can be expected to determine the process parameters to guide the cold spraying process. In add+
tional, with the helium content in the gaseous mixture increasing, the gas and particles velocity in
crease, but temperature is lower, however, the rate of change of velocity and temperature decrease.
When nitrogen with a small amount of helium gas is used as acceleration gas, particles velocity in the
nozzle exit increases while the consumption of helium is reduced.
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Schematic diagram of the de-Laval nozzle
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Fig.4 Effect of the helium content in the gaseous mixture on
gas and particles temperatures in the nozzle exit
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