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Abstract: The turbine nozzle ring of the variable turbocharger will be eroded and worn by exhaust parti-
cles in the process of operation,resulting in the failure of nozzle ring blade and the decline of turbine op-
eration effect. With the help of CFD software ,the gas-solid two-phase flow in the variable mixed flow tur-
bine was numerically simulated ,and the influence of the change of nozzle ring opening degree and particle
size on the wear rule of nozzle ring was analyzed. The results show that the wear rate and wear area are
different when the nozzle ring is at different opening degrees,and the wear area is mainly concentrated in
the middle and rear regions of the pressure surface of the nozzle ring. With the increase of opening de-
grees , the wear rate and wear area decrease ,and the wear degree of the pressure surface is obviously grea-
ter than that of the suction surface. The small particles in the exhaust gas have a good following effect on
the airflow due to small inertia and mainly impact the leading edge of the nozzle ring,and the opening de-

gree has little influence on the wear at the leading edge of the nozzle ring. The movement trajectory of
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large particles in the exhaust gas tends to be straight line and mainly impacts the middle and rear regions

of the pressure surface of the nozzle ring. Due to the circumferential asymmetry of the turbine inlet vortex

shell structure , the flow field in the turbine is not evenly distributed along the circumferential direction,re-

sulting in different wear rates and wear regions of nozzle rings at different circumferential positions. Moreo-

ver,with the increase of opening degree,the wear differences among nozzle rings also increase.

Key words: variable mixed flow turbine , exhaust particles, gas-solid two-phase flow, erode and wear, nu-

merical simulation
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Fig. 1 Geometric model of turbine
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Tab. 1 Main geometrical parameters of turbine
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Tab.2 Grid independence verification
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