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Numerical study on thermohydrodynamic performance of journal bearing in
high-pressure and large-flow-rate emulsion pump

LEI'Ran WANG Wei SU Zhe

( Beijing Tiandi Marco Electro Hydraulic Control System Co. Ltd. Beijing 100013 China)

Abstract: The study investigated the.lubricant performance of journal bearing in an emulsion pump. A thermohydrody—
namic model written in Fortran program was developed in this study based on finite difference method. The effects of
the eccentricity of journal bearing the viscosity of lubrication oil as well as the rational speed of crankshaft on the lu—
bricant performance of journal bearing were taken into account. The result reveals that the carrying capacity of oil film
in journal bearing increases with the increase of eccentricity viscosity and the rational speed of crankshaft; the heat-ex—
change capacity of oil film in journal bearing increases with the decrease of eccentricity viscosity and the rational
speed of crankshaft; the calculated minimum thickness of oil film agrees very well with the theoretical result and it is a
monotone decreasing linear function of eccentricity.
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Fig. 7 Experimental system for testing the impact factor
between the lubricant oil viscosity and the pressure for

the journal bearing in an emulsion pump

Table 3 Test conditions and the comparison between the experimental result and numerical result

/ n/ Dy
T,/C /(Pa-s) (mL <) (remin™") /MPa Pax/MPa 1%
ISO 68 0. 029 0. 469 2.58 1.28
60 16 8.6
ISO 100 0. 043 0. 601 1.85 1.39
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Fig. 9  Correlation between the peak pressure as well as the

peak temperature rise of the oil film and the rotational
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