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Experimental study on regenerative test of turbocharger
with non-water-cooled middle housing
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Abstract ; In order to identify the influencing factors of heat regenerative test and verify whether the temperature
of the turbocharger with non-water-cooled housing is still within the design limit, the heat regenerative test is
carried out on a four-cylinder diesel engine and a turbocharger bench respectively to obtain the temperature of
the key parts of the turbocharger during stable operation and heat regenerative text. When the engine with the
temperature before the turbine housing of 605. 5 °C works at the rated condition, the maximum heat regenerative
temperatures of the seal ring and floating bearing at the turbine end are 282.3 °C and 241.9 °C respectively,
thus there is a certain risk of coking the lubricating oil at the sealing ring. The total expansion of the outer and
inner clearance of the floating bearing are 0. 023 1 mm and 0. 011 4 mm respectively, which meets the design
requirements. Compared with the engine working under rated working condition, when the engine works under
high torque working condition, the temperature before the turbine housing and the lubricating oil inlet
temperature are reduced by 52.4 °C and 40. 0 °C respectively,the maximum heat regenerative temperature are
reduced by about 25.0 °C and 11.0 “C respectively at the seal ring and floating bearing at the turbine end. The
temperature before the turbine housing and the lubricating oil inlet temperature are important factors that affect
the temperature of stable operation and the heat regenerative text. The temperature before the turbine housing
has a more significant effect. The experimental study can provide reference for improving temperature design of
turbocharger.

Keywords : non-water-cooled middle housing; turbocharger; regenerative test; temperature before the turbine

housing ; temperature of lubricating oil inlet
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