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Abstract: A liquid-solid coupling numerical model of water-cooled bearing in gasoline engine 

turbocharger is established in STAR CCM+ environment. By adapting two-phase flow boiling 

model based on VOF method, the cooling water flow field, temperature field and the magnitude 

and distribution of heat transfer coefficient in the solid-fluid interaction interface have been 

simulated and studied. And the differences of the simulation results with considering boiling and 

without considering boiling were compared and verified by use of the experimental values. The 

results reveal that the boiling heat transfer occurs, especially in the high temperature area near the 

turbine side. The calculation results with considering of the boiling heat transfer are very close to 

the experimental results. The boiling heat transfer can not be ignored. Thus, in order to better 

evaluate the boiling heat transfer state, the mean void fraction is proposed based on the cross 

section located from the wall to the perpendicular height of 4mm. The critical mean void fraction 

can be obtained from simulations. If the mean void fraction is less than the critical mean void 

fraction, the boiling heat transfer is controlled within nucleate boiling state. Due to its reasonable 
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