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Abstract : In this study, using the governing equation for thermohydrodyamic lubrication involving the homogeneous
mixture of incompressible fluid derived by based on the principle of continuum mechanics, it is discussed the effects of
water within engine oil on the performance of high speed journal bearing of a turbocharger. The governing equations

are the general equations being able to be applied on the mixture of Newtonian fluid and non-Newtonian fluid. Here, the
fluid viscosity index, n of power-law non-Newtonian fluid is supposed to be 1 for the application of the journal bearing
in a turbocharger lubricated with the mixture of two Newtonian fluid, for example, water within engine oil. The results

related with the bearing performance are shown that the bearing friction is to decrease and the side leakage and bearing

load increase as increasing the water content in

an engine oil.

Key words : Mixture of two fluids(-+ -3 2] &3}, Thermohydrodynamic lubrication( <& A &), Emulsion(-

2Jol), Homogeneous liquid(3F-2 o)
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Table 1 Journal bearing operating conditions

Bearing diameter D =17.85mm
Bearing length L =4.06mm
Radial clearance C=10pm

Rotational speed
Lubricant viscosity at 40 & 100°C
Lubricant density at 15 & 40°C
Lubricant specific Heat at 40°C

Convective heat transfer coefficient
of lubricant to bush

N = 10,000/50,000rpm
Vo= 66.12/11.00 cSt
Po =852.0/836.1 kg/m’
C,=1974.54]/kg °C

Hpor = 8700 W/m® °C

Convective heat transfer coefficient

— 2 0,
of air to bush Hier = 3400 W/m” °C

Convective heat transfer coefficient

_ 20
of lubricant to shaft Hir=8700 W/m™*C

Ty = 120/125°C
@ 10,000/50,000rpm
T = 120/125°C
@ 10,000/50,000rpm
Py=4.0x10°Pa

Bush and shaft temperature

Inlet lubricant temperature

Inlet lubricant pressure

Circumferential width of

an axial groove 757 (L grid size) 2

0.5 : :
=~ 0 Vol. % of Water
0.45 + 5Vol. % of Water
04r — — — — — —— 10Vol. % of Water | et
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Fig. 2 Pressure distribution at bearing mid-plane @ 50,000
rpm, one axial groove
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Fig. 4 Temperature distribution at bearing mid-plane @
50,000rpm, one axial groove
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Fig. 5 Temperature distribution at bearing mid-plane @ 10
Vol. %, one axial groove
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Fig. 6 Viscosity distribution at bearing mid-plane @
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Fig. 11 Specific heat distribution at bearing mid-plane @ 10
Vol. %, one axial groove
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