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Numerical study of the cavitation phenomenon in diesel injector nozzles
using fossil fuels and biodiesel
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Abstract

In this paper the internal flows of two standard diesel fuels, soya oil and methyl ester, were compared in
different injection pressures. Multiphase cavitation flow in the injector nozzle is computed with the
computational fluid dynamics simulations. The needle movement accounts for different volumes inside the
nozzle, thus the moving mesh was established for the needle movement. Simulations were done on the base of
Eulerian-Eulerian approximation by use of the commercial code AVL FIRE. The injector internal flow highly
effect the spray formation and atomization, so in this paper the internal flow of diesel and biodiesel fuels were
studied in different injection pressures. Results show that, as the injection pressure increases, vapor portion
inside the orifice also increases. By the investigation of cavitation inside the orifice in specified same pressures it
is seen that cavitation in diesel fuel flow takes more surface inside the orifice in comparison with biodiesel fuel
flow.
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