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Experimental thermal investigation of turbocharger in internal combustion
engine and considering effect of electrical water pump on heat soak test
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the past years many research efforts have been performed on turbocharger heat transfer, however,
Received 12 September 2017 there are not enough investigation on unsteady condition of turbocharger. One of the unsteady condition
Accepted 12 November 2017 is heat soak test. In this test, engine runs at maximum power until all temperatures are stabilized, then

Available Online 15 December 2017 the engine stops suddenly. After the engine has been shut down, heat which is stored in the turbine

Keywords: housing soaks back into the bearing housing of the turbocharger. This heat can potentially destroy the

Turbocharger bearing system and the oil-sealing piston rings. The aim of the paper is to investigate the effect of

Temperature distribution turbocharger temperature distribution in heat soak test and considering effect of electrical water pump

Heat soak test on temperature distribution. Experimental investigation performed on gasoline engine turbocharger,

Electrical water pump which several thermocouples were inserted on accessible surfaces of the turbocharger. Temperature of
turbine, compressor and bearing housings were measured inside engine test cell. Moreover, temperature,
pressure and flow rates of oil, water and air were measured. Results of engine heat soak test with
original cooling circuit show that bearing housing temperature increased 60°C after engine shutdown
and maximum temperature reached 220°C. However, using electrical water pump after engine shutdown
caused only 10°C increase in temperature of bearing housing. In addition, optimum flow of water was
specified by changing water flow rate in each working point of engine.
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Class 1: -40 to 1000°C range, +1.5°C tolerance.
Class 2: -40 to 1200°C range, +2.5°C tolerance.
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Fig. 2 Lubrication circuit inside turbocharger [1]
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Fig. 1 Turbocharger internal components [1]
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